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I
I PREFACETOTHL _EPARTMENTOF ENERGY

AMES LABORATORY

I ENVIRONMENTAL SURVEY PRELIMINARY REPORT

n This report contains the preliminary findings based on the first phase of an
Environmental Survey at the United States Department of Energy:i!_, (DOE) Ames

U Laboratory, located in Ames, Iowa. The Survey is being conducted.b_:DOE's Office
of Environment, Safety and Health, ....'_!"_"".i _,° '_' %.

The Ames Laboratory Survey is a portion of a largei',-(__mp_i_hensive DOE

Environmental Survey encompassing ali major operal_2_g._'fa_!litle$1.ofDOE, The DOE&
Environmental Survey is one of a series of initiati,ves "'_" " "a'n"nOun¢_d on September 18,

1985, by Secretary John S. Herrington to stre0,gthe_i.t.he e.h,yironmental, safety, and

n health programs and activities within DOE_':_:I_hg::_d![pose of the Environmental

Survey is to identify, via a "no fault" basel:ifVe,SbOey of ali the Department's major

I operating facilities, environmental pr0.bi'ems"ahd a'reas of environmental risk. The
identified problem areas will De p or4_n'zed:._na"Department-wide basis in order of

I importance in 1989. ':ii'.,....,..,...,..,ii:.!ili.i:'
'

The preliminary findindjs."m this re.p0"rt are subject to modification, based on the
n results from the Sa_pling"and..A,nalysis phase of the Survey. Preliminary fina,ngs

,' i°, 't . "e _'

are also subject 1:c_:modi4icati'O_'based on comments from the Chicago Operations
I

Officeconce.,rnin.g ih:e:ite.c.h'.n'i'calaccuracy of the findings. The modified f;ndings wil!di

be incorp_z!_tea :i_to tl_e"l_nvironmental Survey Summary Report.
' • • °l

Maril_'_'i 989

W'a_f_:i_g'_on, D.C.
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I
I EXECUTIVE SUMMARY

I Introduction

I This report presents the preliminary findings of the first phase of the Environmental
Survey of the Llnited States Department of Energy's (DOE) Ames Laboratory,

i conducted April 18 through 22, 1988.
! o

The Survey is being conducted by an iilterdisciplinary team of en{Yironmental

- specialists, led and managed by the Office of Environment Sa_e'ty: " '•ahd Health s
f, . ', ',

Office of Environmental Audit. Individual team members..ar.e"be.ing sulf:plied by

private contractors. The objective of the Survey is to ide'rttif_._enyironmental

- problems and areas of environmental risk associated,"_ith tl_ei'..Ames Laboratory,

- The Survey covers ali environmental media and a_,i'".a'r_a_.o'{°'environmental

regulation, lt is being performed in accordance vvit'h',the D.O,EE'nvironmental Survey
t A., ', '° '. '0- Manual. This phase of the Survey involves he.,re',_Cjev_.o'f,.exi_tingsite environmental
'4 ", °, "' ' ', :11

data, observations of the operations ca°r,r'ied"Q'h,attlqe Ames Laboratory, and
• t

,, _o ", r °'., :a

- interviews with site personnel. ",,
r,, ' % " °, "0

i' ' °,, :". *'. 'v'
°, i

' %,i" t , , , ,

_ The Survey team developed a Sa'mpling,,#nd Analysis (S&A) Plan to assist in further

_ assessing certain of the environr_'e,ntati:'problems identified during its on-site

activities. The S&A planiis being dev_loped by the Idaho National Engineering

- Laboratory, When S&A, is c'oit_,pt_,ted',the results will be incorporated into the Ames
'. , , oi

Laboratory Envirori_len.t,al Surv,_/'findings for inclusion in the Environmental Survey

= Summary Repor.t..,:::.:."_,:!:',i ,.',,',','."'"' ,
., ," * • \

.. Site Descript_ofi-.:.:' ::::...

I v

The.Ame& Laboratory occupies two locations in the City of Ames, Iowa,

appr0Ximately 40 miles north of Des Moines, Iowa, Major research laboratories and

support f_cilities of the Ames Laboratory are located in several buildings on the

campus of Iowa 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



i
Ames Laboratory is managed by DOE and operated by ISU's Institute for Physical i
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, ni

the expertise of the Ames Laboratory in separating, purifying, and characterizing
El

metals has expanded to include thorium, alkaline earth metals, rareearth elements, n

transition elements, and Other metals. Present research is centered, in material |
q_ ::*j

science programs in support of energy technologies. "* ',,

Environmental concerns regarding residual radioactive con t:arfl'in'd,tion"f_:_}m past
,_' 4 o .,, ,

Ames Laboratory operations were raised in meetings with Io_a'l:of_itjals,.

,,_:__'.,; ", ', '.,
i ' _%'_ . ',.0 . 'v °

Summary of Findincjs ,.',. , ,.. -

'. '_t

The major preliminary flnd0ngs of the Environ_e_at._t',v.e_'at the _mes Laboratory
are associated with Laboratory inactive v_ias.te"_:_;Es'_whi_hhave contaminated the

soil with chemicals and/or radionucrild_e,s _'_'d. re'la'resent potential sources of' i , ,

contamination to the groundwater, arid suff_i'c.e
ter'"-:"'_ "_' .

, .q,

, ,
'. " '. 'o

, ,.

Overall Conclusions ., ,_, '..,'
¢i " , i

The Survey found n_:,en_/i'rQnrne.r_al problems at the Ames Laboratory that
, ." / _.' oJ =

represent an imm,e_a'te,t.brea_c.t'(_'human life. The preliminary findings identified at '

the Ames Laborat0ryili_d'ica,t_'that there may be significant environmental problems

which are th_:'_e_:uilt-of'l__st"operational practices.
,. %. ., ._

', 'r' r.,, _ "',.,.,,,

The e_vir6nme_tal problems describ,_.d in this report vary in terms of magnitude_
*v°

ancl _isk:".'Although the Survey-related S&A will assist in further identifying some

suspecte_d,.environmental problems associated with the Ames Laboratory, a

complete"'understanding of the significance of these and other identified

environmental problems requires a level of study and characterization that is

beyond the scope o'Fthis Survey. Actions currently under way or planned will

contribute toward meeting this requirement.

ES-2
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I
I Transmittal and Follow-up of Findinqs

n The preliminary findings of the Environmental Survey for the AmesLaboratory were
shared with the DOE Chicago Operations Office' and the Ames Laboratory at the

U 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

q preliminary findings. A final action plan, addressing ali 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 ext_!ded studies
and multiyear budget commitments will be the subject o'f"th.e'DOE-wide

* ' *,L

Environmental Survey Summary Report and the DOE-wide pr iOr.itization. ,,.,
- °",._:,...'/.i:

Within the Office of the Assistant Secretary for Environ 'r_'ent, S_fety an'd Health, the

- Office of Environmental Guidance and Complia_i._e::("QE.Gi'_"has immediate
responsibility for monitoring environmental coml_iiance"at_d tl_'e status of the Ames

, J,

Laboratory Survey findings, The Office oi' E"n{/,i,r,o_n_eatat"Audit will continue to
assessthe environmental problems throuc_:l_"_ p'r'Q'gr'a'm"O:fsystematic environmental

audits that will be initiated toward the:_Oqcl_i'on O_'the DOE Environmental Survey
i ,, f

, • % "%

- in 1989. '. ' ........ ",",.,',., '''.''

¢', % _,

', , ',

¢i "

, , .

, _
, .' , .. • =', q °'

t. , ,

,. ., ,.

. ,, o," ,-',
., , °, .-

, , ,, .,

. °.

'.% °_" ,¢', °, " i

I0
io

" , I° i , "0 'p
q' ,l° , . u

",, , °,' ,_
' ',t'

",, 'i,
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|

I 1,0 INTRODUCTION

I The of this is to the preliminary findings developedpurpose report present during

the Environmental Survey, conducted Apr!l 18 through 22, 1988, at the U.S.

g Department of Energy's (DOE) Ames Laboratory, Ames, Iowa, 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 programat the Ames

Laboratory will be incorporated into the Environmental Survey Sum:_ary Report,
_ The DOE manages the Ames Laboratory, which is operatecl"by.,Ib.wa State

University's Institute for Physical Research and Technology .. i'."'""_"'" ":'""'',
i' 4° r I ,'

i ",° °," ._'

"', '" ,"'''_:i'.''*'

th_A_ ,abor_to_ySurveyi_par_oftheJ_rge_DOE_._idee_,_:;ronn_talSurvey
announcedbyS_etaryJoh_SHerringto,onS_pt_m_,_(1:S;_gSS:Th_purposeof
this effort is to identify, via "no-fault" baselin_..s_J.rve_s,':iexisting_environmental

problems and areas of environmental risk at'.DC)E"facilities';'and to rank them on a

DOE-wide basis, This ranking will enable DO£ t6':_ore effectively establish priorities

for addressing environmental probler_s'._na,i'._a4.10_a:tethe resources necessary to
q, '. % "e

correct them. Because the Survey, iS'.".n6._faul{'_:°and is not an "audit," it is not
, ..° '. °,

designed to identify specific ist_,lated.,incit:leh'ts of noncompliance or to analyze

environmental management practices':/' Such incidents and/or management
• ,. q

practices will, however, I_.used in the",S'urvey as a means of identifying existing andn

potential environme,n.tal p_0bl.erosi,,':'
, .'" 0, ," _ '_'_," t", _'

The Ames Labo.rai6_,",'E°nvi,r_nmental Survey was conducted by a multidisciplinary

team of tec,_ni'cali,.spe'c'ia!'ist'sheaded and managed by a Team Leader and Assistant

Team .Le.ader,'i'4"_e_::._OE'sOffice of Environmental Audit, A complete list of the
','_a'bO tb'r._,...Su y pa

Ames: .,'.ra .,. rye rticipants and their affiliations is provided in Appendix
A . '., -' ,_

• " . '_i,.
,, ',

The Survey; team focused on all environmental media, using Federal, state, and local

environmental statutes and regulations, accepted industry practices, and

professional judgment to make the prelirrlinary 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

p
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!
accounted for a large part of the on-site effort. A summary of the site-specific n

Survey activities is presented in Appendix B, and the Survey Plan is presented in

Appendix C, I
,

Preliminary Survey findings, in the form of existing and potential environmental D

problems, are pre._ented 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-media.specific (i,e,,

waste management, toxic and chemical materials, radiation, quality a_s'_rance, and
inactive waste sites and releases), A list defining the abbreviatig..n'g;_'ac._.6qyms,and

' 4' '6 ' "J

initialisms appearing throughout the report is provided in A p.,p'eridi_.. , : D. Be'_,_Jsethe
findings are highly varied in magnitude risk and ct_a'r,a'i;[eri.zation and

consequently require different levels of management,a_('en.tior_"',_:nd response, they
are further subdivided into four categories within Sectiod'S'3::_'.a.nd'_'i0.

The criteria for placing a finding into one 6i '_:ore:_f,,.th_"four categories are as

'l !i, ", ',0

• Category I includes only {!d__,ng;!,.._at,J6ased on information available to
the Team Leader, inv_'l,v.e i'm.'imi_li_te threat to human life, Findings of ._

this category shall be col_'._eye_':immediately to the Environment, Safety
', '%

and Health p_isonnel at th'_._scene or in control of the facility or locationn

in question"ifor 'acti.on:.,"C.'_tegory I findings are environmental problems

with the",Hi'ghest p_.t.efitial risk, the strongest confidence in the finding
%. "g° .,°' .' '

has.cd, ofi'..t.l'ie,"in!O_mation available, and the most restrictive appropriate

r,e_o_e in"tef_s of alternatives.
',. % .' ,_ °

•le.:i:::."£ate'_ry II findings encompass one or more of the following situations''.i.: ,**/ ""
'".'",.,.- 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 potential for human exposure.

1-2



i - Evidence that a health-based environmental standard may be
exceeded, as discussed in the preceding situation, within the time

'1 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 significant regulatory.,,p_:6ic_ures (i.e.,

• substantive technical regulatory procedures.d_i_!n_d to"d_tectly or

.. indirectly minimize or prevent risks), such as in.ad,e_li_:a..,t.e,monitoring

or failure to obtain required permits..:, _.,:'....."_, '_:;ii_i".:".. .., %
.o .v •

= Category II findings include environm'_:_t..al I_'r_blems where the risk is

high but where the definition of _i_s!k_iS:br:e'ad,er'_t.'hanin Category I. The

information available to the. Te;_m _=_!a'er i._adequate to identify the

pro;31em but may be insuffi_i_gt"te!_,uli_:_:ha, acterize it. Finally, in this

,_ category, most discretioin':'is;_a:_a_l_ab'le_ to the Operations Officesand

Program Offices as t6.:a_pr'o,pr, ia'te r'esponse; however, the need for that
' ., %,. ",, "%

: response is such that mg'aacleh_ent should not wait for the completion of

the DOE-wide:iSurvey to r.eg'_bnd. Unlike Category I findings, a sufficient
near-term.r_pon'_e.to.,._'a'{egory II findings by the Operations Office may

_ • . ,. %._* ,.'

include"_'drtber chaJ'ac'terization before any action is taken to rectify the

situation...'",," ..' .,-'

_* .I" t . %"r ,

. • .... £..:.at_e__r.).ll-J.findings encompass one or both of the following criteria'

_' _ _ * "v °

"..ii.,.ii..:-'- The exi_;tence 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 ata DOE facility that pose or may pose a

hazard to human health or the environment.
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Category III findings are problems for which the broadest I
definition of risk is used. As in Categoryll, the information available to

the Team Leader may not be sufficient to fully characterize the problems. I'
Under this category, the range of alternatives available for response and

I

the corresponding time limits for response are the greatest. _

Environmental problems included within this category wilt typically

require lengthy investigation and remediation phases, as well as

multiyear budget commitments. These problems Will be in.cluded in the =

DOE-wide prioritization to ensure that DOE's limited resou_es are used

effectively. "'"',, '.
, '. _ *•,, ' _ '..

., a, I ' , .t _
o' _' r , '

In general, levels of pollutants or materials that"cOn_.tZtute.a hazard or

potential for hazard are those that exceed."_r_e Fedler.al, state, or local
'i _ "_ "4, ", ',

regulations for release of, contaminatio_",b_y',"or, e_posure to such
¢i _' _, =pollutants or materials. However, "n':,sor6'e':icases, the Survey may

determine that the concentratiof_::o,f,s_me..,. . nb"nregu!ated material is
on_ _,: °, -. _., , i _

sufficient to be included as n.,en'v.lronmental problem Likewiseta" ' * ;' "'

concentrations of regula_cl, _i'a.t.eriai:_ even though below limits• •

established by regula_ot'y..aU,t_iorJt_es, that nevertheless present a
potential for hazarc+:ior, c6dce"rn r_'ay be classified as an ienvironmental

problem. In general, h'O_vever_:'conditions that meet regulatory or other
, ,.

requirements_:'where suct_..e.xist, should not present a potential hazard

and will n.o_:beider_tifi,e'd:'as an environmental problem. =

Co.n,d.i.tio_is,tF_a_,,,p.'.oseor may pose a hazard are generally those that are

.v!.el_t.iQns,. O.{.':r.egulations. or requirements (e.g., improper storage of

haz.a_dbus.,chemicals in unsafe tanks) Such conditions present a

.."" ;i.",,po:{eh,tial hazard to human health and the environment and should be

•., i:.._ii".:i,,'identi'fied:..,as an environmental problem, Additionally, potentiallyhazardous 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



I

• Category IV findings include instances of administrative noncompliance
m
i and of management practices that are indirectly related toml

environmental risk but are not appropriate for inclusion in Categories I

through III. 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 resolut_pn without

further evaluation or analysis. These findings, although, no_.:part of the

DOE-wide prioritization effort, will be passed along, t'_::_tt_l'_perations
Offices and appropriate Program Office for action...',, ,I_''',:_ _,_:,_;'

4'. _ , ,

Based on the professional judgment of the Team _'der, t'hl.e0.findings within

categories are arranged in order of relative significan'_e.,:,,..._....:CO'mparing...., the relative
- significance of one finding to another, either be_w'een _a_egories within a sectiond , , ,,

- or within categories between sections, is h_ei_ber:,a'pprbpriate nor valid. The
_ categorization and listing of findings in';oi_de_:_:_'sigh'ificance within this report• . .

constitute only the first step in a mu'itlis.t.ep;°:l_,erat_veprocess to prioritize DOE's
t °_ % "' °, 0

problems. "'........,. "°",.,.':., "
c' 'o

- _he next phase of the Ames Survey'_s"saml_'ling and analysis (S&A). An S&A Plan was

prepared by DOE and tl_e°!daho Natio:6al Engineering Laboratory (INEL), the S&A

team for the Ames.or_ab0ratory_."i.r_', accordance with the protocols in the DOE

- Environmental Sur_'ey Man ua'l'..._.Tl_eS&A Plan is designed to fill existing data gaps or

weaknesses. The IN.El_:col!.e'_tedsamples in late 1988, and results generated by this

effort will be'_u's'eClto"as'sis't the Survey Team in further defining the existence and

e tent of pbte6_al:environmental problems identified during the Survey.

lt is"clea'r...t'hat certain of the findings and observations contained in this report are
= ", i'

highly"va'r.i.ed in magnitude, risk, and characterization. Consequently, the priority,
° • , ,

magnitud'e, 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.
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The Chicago Operations Office submitted a draft action plan dated June 27, 1988, in m
response to the preliminary findings presented at the conclusion of the on-site

Survey activities and summarized in the Ames Laboratory Survey Status Report I
dated May 4, 1988. The draft action plan for the Ames Laboratory Survey has been

reviewed by the Office of Environmental Guidance and Complianc_. (OEG), which

has immediate responsibility for monitoring the status and overseeing the adequacy

of corrective actions taken by the Operations Offic._ in response to the Survey

-"-'tindings. ,_, _

,' '1,._i ",,

As required in the December 2, 1987, memorandum from the Assis_nl.Sgcretary for

Environment, Safety and Health to the Operations Office Ma.nlager_!entitiea, Follow-
i : 4 t ,

up of Environmental Survey Findinqs, the Chicago Operatib0s.Of._ce, will prepare,,: t q ' _ _4 .'

and submit a final action plan to the Deputy As_iStant g'e_:r.etary (DAS) for
q . 4, • ', ", "u°

Environment within 45 days after receiving this Pr.el0manary.Report. The final action

plan for the Ames Laboratory Survey will addr_'s',all o'fi'_'he preliminary findings

cited herein, and will incorporate OEG's comhte:i).t:s:o_{he draft action plan.
':_'i-.,"_",.',i:;.i_ ':': --
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I 2,0 GENERALSITE 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 Settinq

_ The Ames Laboratory occupies two locations in the City of Ames, irf.i_,.tory County,
_ Iowa, approximately 40 miles north of Des Moines, iowa. The g'e_!eia't location of

Ames, Iowa is shown in Figure 2-1 Major research labo'r_t_ries _n'd. support
-- ' ' '" L" , J, ' _..4

_ facilities of theAmes Laboratory are located in several buildi,0gs'_.the campus of

Iowa State University (ISU). The Ames Laboratory also,_ccuPies:_p"ace'ai'tthe Applied

- Science Center (ASC), an ISU facility approximately 1 m/i'e"n,_rt_hwe's'tof the ISU main

campus, The general location of the ISU campus ghd the._SC"is_:_,hown in Figure 2-2

The locations of the Ames Laboratory buildir_gs.wit'h,"resp_t to IStl buildings on the

ISU campus and at the ASC are shown i ' " _" 2-4, respectively.
n FLgu.re_,2_.3'and

_ The ISU campus is bordered on the no,rt'h _y..,the.._hicago and Northwestern Railroad
", ' ' ' ' "° 'P, % "l

right-of-way and covers roughly-.] squ'are.iFn]t_'.:The campus is bordered on the west
, ', ", '1

by Hyland Avenue, on the east by..'Elwb6_t Drive, and on the south by Lincoln Way,

each of which is a public access road,,.T:he ASC, roughly 18 acres in area, is bordered
¢ . •

on the north, east, and Wes_t.byagri_c_ultural land, and on the south by Ontario Road,

,fr • , , , .- The population 0 ..5t_o_yCou,nty was 72,326 according to the 1980 US census, and

the total p#.pulation.,_ithin a 50-mile radius of Isu was 600,500 in 1980. story
,' .' , _ '. ,,'

- County e_p'eriet_ced, a 15-percent growth in population between 1970 and 1980,

and the"1°987_._,'oPula'tion was estimated to be approximately 80 000 (Voss, 1981'
.' ," . ', , , I ,

DOIC';1198.3), _'h'e ISU student population was approximately 25,000 in 1987.

_ Approx!mately 600 people currently work at the Ames Laboratory, including
approxih_tely 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
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I
2-2); lt then flows into the South Skunk River, The immediate area _round the site ts

extremely flat, and the site elevation isapproximately 900 feet abo'Je sea level, with

the flat upland areas only about 50 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 l

residential, 23 percent wooded, and 43 percent agricultural, primarily corn,

soybeans, and wheat, ., -"

The nearest location for which complete meteorological data a_e',_a,_a"ilableis Des, ,,

Moines Airport in Des Moines, Iowa, approximately 40 miles"_ou._hofA_h,es, Wind
., 14 , ,

roses and other meteorological data from Des Moines a"_(:.,e._@.ect,e,dto be only
qualitatively representative of the Ames area because,.of,.the"dif;ta"nce'between Des
Moinesand Ames, ' '. ' " "

t' !' ", ' ,,' ",*

The climate in central Iowa is temperate, tYl_j_:atef.'t_'e..,,,ce'n'_ralcontinental areas of
the United States. Central Iowa is, how_._.er,"_,biect.i;6 periodic high winds and

tornadoes and sudden changes in tem.p_ra;cu._e,'#re,vailing winds in Des Moines are

from the southeast in the warmer _oa{h_"a.ve'_a'_ing 12 to 14 miles per hour (mph),
Winds are generally from the nq'r.th'W._St,t_,'th.'e,colder months, and average 18 to 20

mph, Average July and January'.,i'emt_e[atures in Des Moines are 76°F and 19°F,
respectively, The avera.ge annual..'i:precipitation in the Des Moines area is

approximately 32 inc t_es,an'ct,rang_ from a normal low of 1,01 inches In January to
a high of 4,18 inch'es"in,Junel,"'/_,d"nual"precipitation is very variable, however, and

ranges from a m[n'.i'm{lmo.f.,17 inches to a maximum of 56 inches, with up to 20

percent of _',e;l_r_ciplt_,i_r_"being snowfall (Voss, 1981; GRC,1983)0
,'.i.,:. ,.,'} '."

2.2_.,','.',;::, Ove,_v,ie Maj r Site Operations
,. wof o --

l'he Ames Laboratory was founded lr, the early days of the atomic energy program
because"o'f the expertise available at ISU in separating and purifying uranium,

During and immediately after World War II, ISU(then Iowa 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 Warll, the Ames Laboratory,

then the Iowa State University Institute fo_ Atomic Research (ISU IAR) was

established, and the facility was formally dedicated in 1947, Since that time, the
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I
I expertise of the Ames Laboratory in separating, purifying, and characterizing

metals has expanded to include the alkaline earths (e,g0, magnesium, calclum,

I strontium), ali the rare earths, certain transition elements (e,g,, vanadium,
chromium, niobium, yttrium, scandium), and other elements, Present resear_:hat

" the Ames Laboratory is centered in material science programs in support of energy
- technologies,

_ The Ames Laboratory is operated by the ISU Institute for Physical',Research and

Technology for the U,S, Department of Energy (DOE) thrc_g,hi:._e Chicago
Operations Office (CH), Since the Ames Laboratory _x,j_t_i',,in a..i_nlversity

- environment as a research facility, it is not operated as a".r,_str,i._ted-acce'ssfacility,

_" The Ames Laboratory can undertake private contracts in,.l;hlsre'ii+'_j.'0'r_i'pwith ISU,

The Ames Laboratory is organized into 13 major,:r_.searetn"il:iiog_amsthat reflect the
'4 q+ +

d, _'P + I

disciplinary organization of the Laboratory, ,.The..m'aj_,robjectives of each program
++,, _pl, + _''4 .._ 'l+,

= and specific projects under each program _r,escJrhma'ri-zedbelow:
++ ,p I

• Applied Nondestructive, E,va!uat'l'o,n"',+'_:,
, h,+ ,i", ',,' 'l

, , ,

This program is devote'd, t6',._h,edevelopment and application of new
+ '_ 'v+

techniques for, quantitati'v._:,nondestructlve evaluation of materials and
structures,,.,,This,+'pr,ogra_;,is supported in part by the U,S,Department of
Defense'(l_6D), 0t;'t_e'.r._orkunder this program involves development of, , , , . ,

, f_, i ," ,+' q ++'

- ultrason.t_,.lr!,spect'i.onsystems for measurement of stressin materials, This
w+_k+isC06rdl+n'a:tedwith the Engineering and Mathematical Sciences

-' "I_t:,,og!a'ms.,,"
'o+ • # _, +,,.,o+.+','+

,,,,_,.,, ' ,, ,,,,,

+ ""lo+ ', "Engi'_e'ering, Mathematical, and Geosciences
+ i'

q '%

'.,,"Projects under the Engineering, Mathematical, and Geosclences

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,

- 2-7



I
• Envlronmerltal Sciences I

The two primary projects under this program relate to development of I
new analytical techniques to identify and quantify toxic organic

compounds present in the environment in trace amounts, One project "

involves development of spectr_,graphlc te.hniques for analysis of toxic
' organics such as polynuclear organic materlal._ (POMs), and another ' -

I ++

, project focuses on development:' of new chemical separat_o_ntechniques -
+4 ' +

for similar compounds, ,',' ""_ '

," 4' '4

• Experimental Nuclear Physics " ': ,' ;
", 'lr' jo,+, ' " ' * + ,

,f %

'['he Experimental Nuclear PFvsics program'.,,at,,,the A+m'esLaboratory Is

focused on the study of unstable n._'utroa'_it't?l_"'n_clet, Most of the =-

physical research for this prograrq,4s,c,qhd'u_:ted_._t the DOE Brookhaven
National Laboratory, On-site re.s,a'_¢_::jfl_:'lud_'stheoretical modeling and
experimental design ,, ,, .... ,

; ,, , ", _,', ",, '+_

' k 'a ',, 'o

-- • High Energy Physics ,,.,., ,.., ,,, ,,,

', +i '_I+ =-

The High Ene,rgy,,.,Physics'_+pgram emphasizes the study of atomic and
subatomic .t_a'_ji:.l,es (e,_i, quarks and gluons), Most of the physical

research.,f;f"thls'p_bg'_a'm is conducted at the DOE Fermi Laboratory and
at several,.+non-D,Ol_facilities, on-site research includes theoretical

moldle_inga_cj,_xl_erlmenta Idesign, _+
i

i', +I'+ l. ,,
,, l _ _ .l

,, +1,, 1,,+, + ''+_.

_:l,,., M'et'a[luig+'and Ceramics
• + ,. i

'"'.ii'",i" The Metallurgy and Ceramics program focuses on the study of

+""_.'4nteractlons of atomic structures and the properties of materials, and -

involves production, characterization, and analysis of extremely high-

purlty 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 tile Metallurgy and Ceramics program as the

Materials Preparation Center (MPC),
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I
• Solid State Physics

-- The Solid State Physics program emphasizes the synthesis,

- characterization, and modeling of new bulk and thin-film materials,31

- 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, Materi_t_, produced in

this program include semtconducting and supercon__ii(:'t}n"Q materials,

' The Solid State Physics program is closely co_dt,nated.,,,_ith the

Metallurgy and Ceramics and Materials Chemistr'y.._ro<_t_,s,,

- • Materials Chemistry _./,,,1'.,,' i
, ._

_++:, "° _.+i' ,'+"'., 14

I+ ', l 41+
', i, , o

'1 l ', ,_

The Materials Chemistry pro+ram...'+,J]_,clu+es surface chemistry,, i ++,,,+ "+ ",,

characterization of ceramic pc_vdefs.+!'a,n'd_yn'th?sls and characterization
_ of strongly bonded materia, J_,+C'_'_,+,re,nt+'plr,olects Include study of catalytic+ +

hydrodesulfurtzation rea_:.ti.dn_iii+s_;,uc_jr_ofceramic particle nucleation and
growth, and syn_esig...'_nd_ "'_aracterization of metal-nonmetal

compounds, "'""'"""'.'.'",i'""""":
_, '. +B

I

• Fundamen+t_l in+_eractic_l_
' o,++ '+ _. ,q ,, • t r , • i

' i ', ,'

,, _, ++. '_I o '1 ! +' +,

Projec+('s.i!n."}his.,vr,ogram include study of gas-phase reactions and ion-

m'oie_cule"i+_a_tidns, The two main areas of study are gas phase reactions
,' 4+ _+ ,

__ ' r.ele.vant,_;oC6'mbustion processes and aspects of solar energy conversion
,' , +. , . +,. z..+,+,,.,,:°,

,,.,,.proCe+ses,, o

I

, ,", , o', _ ,

"o':., 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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I
development of new spectroscopic methods for chemical speciation and I

analysis,

iL

m Fossil Energy

i

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 analytical techniques

{or coal, flyash, and process by-product charei_eii_atlon,,,..., and

development of on-line instrumentation for ..,_iQ'nitori'h_');, of coal

conversion processes, Fossil Energy program p',_je_"are coordinated4, ,,

, with the DOE Morgantown Energy Technol,o,gy Cen,:t_i"(M_kc) and DOE
Pittsburgh Energy Technology Center (PET¢¢i,I'"".',:".. "'"._:'

M,

• Safeguards and Security ,: .,..,,_,,,,,
'i i %',

The objectives of this pr,_,rarn.'"Qre"..{a determine the feasibility of

applying atomic spe_:,tr.ose_.".'p4c ".,.ana yt caI methods, particularly.. , , ,

Inductively Coupled,.plasma.,,(i:Cp, l:,techniques developed at the Ames

Laboratory, to the oi_.:li.ne"d_termination..., of uranium, plutonium, and

other isotopes...in the nuclear,..,,fuel process,
' . . " '_,' 'p

• Microel.ectFon ics

*. ,o, _

T.h,_,M.icrOele,c.tr,onics program is devoted to basic and intermediate_level

,..'_isea'r2h,,.on""electronic mat_.rials and device physics, and is jointly -=-

.... . 0pe'r.a';c'e'd"with ISU througFi the interdisciplinary Microelectronics
..'_'d ,_ , " ..., "_.

'"' " :Rese_a/i:h Center (MRC) Projects under this program include thin-filmq' ,I r ,

, , ,

",. ':i' deposition studies and development of microwave materials and devices,

",,_,'0Thisprogram 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 ISU 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,
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I1_ TABLE 2-1
J

BUILDINGS AND FACILITIES PRESENTLYOR FORMERLY OCCUPIED BY
- THE AMES LABORATORY

- SU Campus Research Buildings Owned Spedding Hall '
and Fully Occupied by the Ames Metals Development Building

- Laboratory Wilhelm Hall
_ Computer Garage
ii

- ISU Campus Research Buildings Partially Gilman Hall ,"
Leased by the Ames Laboratory Physics Addition .. :. ':

_ Office and Laboratory'Bl_[I.diiqg
Sweeney Hall ,,"".. "'.i"'..

- ' I "° I' ' "1 i 'l

Applied Science Center Facilities Leased Alpha Glovebox:'Falc:il!._Y,;
- by the Ames Laboratory Waste Disposal BU'il'd'ir*g,':.'.'L'.,'

Blue Shed (Qccupied,but not Leased)
High Pressb_e'T'elstFadl_ty

I,,,{':, , •

" SU Campus Support Buildings/Areas Maint_n,ance,,.G,a'f:acje"
- Owned and Fully Occupied by the Ames Mainten.alqceShop

Laboratory Pa_lri_and:.A'it" Car_ditioning Shop
_Cohs,{r,dctio_,Sto rag e Shec]

rs.,Warehouse

_ ISU Buildings Formerly Occupied by, the ,' ,Ar_e's.,Laboratory Research Reactor
Ames Laboratory ,:, ' ,ilB,uii'd[ncj (at the Applied Science

" " (_.¢_ter)• ,. ,,_ ¢' ,_

",. ,.,. "",, Solar House (at the Applied Science
- '-, Center)

., -,. ,, Blockhouse (at the Applied Science
': ",.. , '" Center)

- " " " " .,."ii,'" Coal Preparation Plant (at the ISU.,, ... . campus)
- ,,, ,: ,.,"",. "' ASC Warehouse (at the Applied Science
_ ..,... "" i*",;" .,"i._:' Center)

- ,-',.. :,, ' ':T'.,..':,.'
, • , .

• i
,' _ f , '.°

"% .,' ._' -.
• r. ",-,

-...,
,,,.. r

,, . ',, °.

_ , 0_,

,,

, ',• .

-- , 2-i1
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The Ames Laboratory fully occupies four DOE-owned research buildings on the ISU

campus' Speddlng 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:!t_e most part

inactive. ""_'.: "_

,'' _° ° • 'qf: :i_

The Ames Laboratory operates several support service build'jt_gs,____the ISLIcampus
,n addition to the research facilities. These are..,,the 'l_a'r_t'en:a_nce Garage,

Maintenance Shop_ Paint and Air Conditionino Shop,_Campus,.Warehouse, and

Construction Storage Shed. ,:"'.,, -," ,.'" " .,;"
**,, , '. , 0

The ASC, site of the formerAmes Laborator, y Re_a:rch.R_actor (ALRR), was leased by

the Ames Laboratory from ISU up unti._.o.198'7.',._wt_e.fl.,itwas transferred back to ISU.
• !, ' ,,,

The research reactor was shut do wn.i.n t_7.9_.and"@ecommissioned and dismantled in'' , '. _ "0 '_ 'o °v

1981. The ISU Center for New Industr.!a.!.Matelr_als (CNIM) is now located in the ALRR

building. However, the Ames'l"abora'torystill leases several buildings attheASC

from ISU including the Alpha Gloveb0,x Facility, the High Pressure Test Facility, and

the Waste DisDosal B._ilcl.i_g, use._:,for storage and packaging of radioactive and
chemical wastes...T.he Ames."'L,ab'oratory also uses the Blue Shed at the ASC for

reactive materialstlor.a.ge and an outdoor facility operated by ISU near the ASC for

the disposal.o,{ _mall"a_p6'ri_s of combustible waste by shoot-and-burn technique.
t . . .

, ,° , ._ o_

2.3 ,," S_:a,tear_l_ederal Concerns -_
." _" " ' '. ' _; "i:: _!., ihl.,. , • p

, ",, ,°f .,'

An ih.f;0_mation meeting was held on March 23, 198B, with representatives of the

DOE En_ironmental Survey team and the Story County and City of Ames

environmental regulatory agencies, Representatives of Iowa 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 envir0r, mental 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 ofi

residual radionuclide contamination at the Applied Science Center facilities.
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3,0 _ MEDIA-SPECIFIC SURVEY FINDINGS AND OBSERVATIONS

h

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
1"

- categorization and explanation of the environmental problems founldl;0bythe Survey

team related to each medium. ,,-.,., ; ,,

,, _ ,. '_°'L

,,' I_ * _: aS3,1 Air ,' ,' , ,

, t _

Discussions within this section relate to the ambient al"_:qLlalty"ir__he Ames area air'L , ., • o ° ,
. ,j

and radionuclide * emission sources and cont-r.ols, '"._'he,.f_iBlity environmental
• , ',

monitoring program, and findings and observ.ation,s.,.r.elat'_' to air and radionuclide

emissions. Area meteorology isdiscussed,ij_ _;e,ctio6J,_,6;,;,"'

3.1.1 Background Envi ro nme n ta i"iln.fqr_l_tio n"

" _' '. _ ..."l...... ".'_ v i

The State of Iowa operates twoair q,ua,lity monitori'ng stations in the Ames area.
"., '. '., °,

These monitor ambient concentra.t'io.l'_s"of sulfur dioxide and total particulates.

Iowa State University':i{lSU) has_ a'[so conducted monitoring of ambient air

concentrations of,,s_l,fur cli,o.xide.,.,andtotal particulates to obtain an air emission

permit for modif:ic,,_'tio6._to t_e'"University power plant. Data for 1976-1985 for the
• ., o , M.

state-operated,,m0n'it_ori,n'g"'stations are published in the 1985 Iowa Air Quality

- Report (le Wa D,NP,, 198E)'. The data indicate that the Ames area is in attainment of

state an d"F.__rat:i_mbient air quality standards for sulfur dioxide and total

suspe'nded pa'_[.culates. The area is also in attainment of Federal and state

standards for nitrogen oxides, carboq monoxide, ozone, and lead (Iowa DNR, 1986).

Federcit..iaOd state ambient air quality standards for criteria pollutants, which are

applicable 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 a significant effect on local air quality.
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TABLE 3-1

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

, , ................

Parameter Averaging Time NAAQS IowaAAQS
I ' I II I [[111I ...... II "

Total AnnualGeometric Mean Primaryb -. 75_Jcj/m3 -
Suspended
Particulate a

Annual Arithmetic MeanPrimaryb 50ug/m3 :' --

Annual Geometric Mean Secondary d --,'.'_.',"' '., 60 iJg/m3
,_4,

24-Hour Primaryb,c 150,_g/m3 '".26_)ug/m3
,.,".,,' ; ! '.,

24-Hour Secondaryc,d ".1e'aO_cj_3 -" 150 ijg/m],..,,,.. , i lllll ll.||n i.i " '" '" ''_ n i i

PM-10 Annual Arithmetic Average, Primary and ,.,",. 5Ci',_glm3'"- - ' ..
Particulate a Secondary b,d ' _", ". • ,B ' ,. , ,

24-Hour Average Primary and Secondary,:b,.d,e ' '1"5131_g/m3

" B giilnll i I I i I 4 I ' -''4 ii i i

Sulfur Annual Arithmetic MeanPrimaryb ,.,,, .,, ,., ,, ,,,Dioxide ', ,

I' ",. "',,',",. ' ,_,6ab

24-Hour Primaryb,c " " ' 365 iJg/m3 365 iJg/m3 -
,*,. "',,'", .,."i: I

3-Hour Secondaryc,d ':, '".., ",; 1300 ug/m3 1300 ug/m3

Carbon 1-HourPrimary and Secbnd,,a.ryb_,c,'d.",, 35 pl:)m 35 ppm
Monoxide

8-Hour Primary and Sei:Q't_aryb:e,d 9 ppm 9 ppm
i iii i i r iii1_ i i iiii i i i

Nitrogen Annual Ari.t'hmetic Mean I_rJ_aryand 0:05 ppm 0,05 ppm
Oxides Second.aryb,d',. .,",,,

i ii li n' | i I I, e I , i i i ii ii

Ozone 1.Hou_"Primaryan'd',Se'condaryb,d,e 0.12 ppm 0, 12ppm
I i ,I i I i i i lllJl

Lead Calenda_,Quar.terl:;rimary and Secondaryb,d 1,5 l=glm3 1,5 uglppm
i . ', I , " . " ',, ' ' , ,,

Ib

Sources',N'_bS',44.0CFRSC,:i,"i'owaAirPollutionRegulations,Regulatio',_28.I,Chapter28 =
, ',, .' ,_',,

a Nat_o43alAmb_eflt_,i_'QuaiityStandards(NAAQS) fortotalsuspendedparticulatesupersededin
J0.1¥198,7by'R_-10particulatestandards,

I_:.Fr_ima_y'NAAQ$'areintendedtoprotectpublichealth,
c N0t1;obeexceededmore thanonceayear,
d Se¢ohdaryN/LAQSareintendedtoprotectpublicwelfare,
e Stati_t!bally estimated r,umber of days with concentrations in excessof the standards is not to

be more than 1.0per year,
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_ 3,1,2 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 size, or otherwise

exempt. As viewed by the Survey team, air and radionuclide, e'_ssions from, .,. ,,

laboratory and support service activities at the Ames Laboratory.are:'lr_l,eneral very
' ,. ',

low, as materials are used in small quantities and potent.ia!i.s'b'Qr'ces ofsjlgnificant

emissions are controlled, The State of Iowa regulati'Ons_",',t_c_.W..ever,do not

specifically exempt research facilities from air emissio'_:permit"'re'c[uirements, New

- air emission sources at the Ames Laboratory may.ther'e.!_r_,.r.equiie state operating

- permits. With the exception of shoot-and-burn'' - -"acti.vtties'_e=rtheApplted'Sclence

Center (ASC), existing air emission sources a't:i_:i_eA:m°esL_boratory do not require, , ', *% ,., , ,

state operating permits. There are no ope_atioAs.atthe_Ames Laboratory that could

be considered continuous emission sou:ices, "'"',',",,."-:'
• . %, o '*, ' ,,. '-, *

Air and radionuclide emissions'g'nd COii.t._dls'if_ laboratory and support facilities are

discussed below by area asidentified.inq_able3-2. Laboratory and support service

activities that have ne(j'ligible po ten'tial for emissions, such as nondestructive
I , , ' "' _ Stesting electron micrioscopy,,.ine.rt"ga laser, and cryogenics laboratories are not

• ' ', 'r' ,'

discussed in this seCtion._', "..."

. '. , , *, . "

3 12 1 Riesearch LabOratory Buildinqs

Sped,_ii_cj",Haii":::::,, "
", .,'

_ Spedding..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; ammonia; and volatile organic

compounds (VOCs),
]

- Specific laboratory operations in Speddlng Hall that have air emission implications

" are discussed individually 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_etals, Pure
_ metals are prepared from commercially procured metal oxides i,n,"g'r'a'm,to kilogram

kon df]h_'and, Inbatches, Several batches per day may be prepared, depe_¢lln),,
furnaces within enclosed hoods in Room 246, the oxides are" '" "' "'l'ea,cted ;wl,th hydrogen

- fluoride gas to form the respective metal fluorides, ,:,'_e,,f,!uo_141e' compounds are
v

then out-gassed in a vacuum system and heated.lh ohi.e,,,of._"Wovacuum induction

= furnaces located in Room 237, The metal fluorid_.,'a,r,e tl:ie_,eby reduced to tile pure
p

- metals which are distilled as vapors and con_ten_ed_m"c.91ct surfaces, The prepared

metal is then machined off the condensing'.surfa_:,e',and further processed, Emissions
f , 'o, *l° '., ',

from metal preparation operations in Ro'o.ms",2'37an'cl 246 include small amounts of

hydrogen fluoride and metal/met_al o_xid;e...f,ume_, as well as organic solvents from,, , °

associated laboratory operations,.., ' '., ' "'

The hydrogen fluoride gas ISgenerated' by heating low-pressure [ 10-15 pounds-per-

square-inch (psi)] tank]'codtaining.,li'cluid hydrogen fluoride, Approximately one 30-

- cubic-foot cylinder,:"of.h,ydroge'n fluoride is used annually, Both the hydrogen
, ,. ,' +

fluoride hood,exha_is,t], an, the metal vapor distillation apparatus are equipped

_ with water,_cPubbers£o _O"ntrol acid vapor emissions, Scrubber water is piped to the

- building dT'alr_,',,_/_Jtie_n,The efficiencies of the water scrubbers have not been
, ,. ',. q,

me.aSur'e_li hoW_v,er, water scrubbers are generally greater than 90 percent efficient

in refi_oVi'hg soluble gases such as hydrogen fluoride, The out-gas and induction

furnac'eii_acuum pumps exhaust into the room and are equipped with oil vapor, i

- filters an'a 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 vapor to 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 building exhaust system and are not equipped

with particulate filters, Radioactive metals are not machined in Room 237; ali

machining of these metals isconducted in a dedicated machine shop in Room 161 of

the Metals Development Building,

Room 240 contalns Inert atmosphere apparatus used to conduct studies of metal

hydrides, Melting polnt and phase transition point analyses of metal compounds are

conducted in vacuum apparatus in Room 239, Analytical studles,,,tnvolve gram -"

quantities of metal compounds, The vacuum pumps for these syst,e,rn's,exhaust into

the room, Emissions of metal compounds from metal .cQmpou.fid analyses _

conducted in Rooms 239 and 240 are insignlflcant, based on' .tHe small qli'a;htitles of
1t1_ ,_1 0 i --

metal compounds used ..... ",, % , q_ ,i,_ ,,

, ,' %, "_ _,

, ! ', _, i°

Vacuum DepositionfFh!n-Film Sputterinq.and X-R,#y DIf,fr:_c_;tgn.,-Adsorption studies

of oxygenated organic compounds on metals, an milim' puttering of metals

onto metal substrates are conducted in sever'aii,l:_it:d."fi6o.r I_iooratorles, Typical thin-

film studies being conducted involve app'it._a,tio't_'."ofg ra"_nquantities of rhodium on

silver or platinum on palladium, _)i_,_ni'c'.':r,o_i_ounds being studied include

fluorodtethylether and hexafluorct;_a_.eto_e_'wt_'i'_'hare applied in gram quantities to

various substrates to simulate Tubricatlon"of'computer disks, Sputtering apparatus

exhaust through vacuum systems arti_.flo'_lble trunks to laboratory hoods or into the -

room, Vacuum systerri_.,for org.an}_'compound adsorption apparatus exhaust

"_ ,."a,s,some of the organic compounds used are toxic,through laboratory, oocJs. ' "

Benzene, carbon",.{etr, a_hlori'de:', and perchloric acid are used to support the

analytical studies in.ith'ese,.laboratories, Small amounts of these compounds, as well, , , ", ,' i°

as the mel_ei_i,an_loxygena:ted organic compounds studied are emitted through the

labo rat,o rYh'b6d_;::.:::,',

Ph_,sj_al.'.C_hemistry- Rooms 335 and 326 - Studies conducted in Room 335 involve
-7:- "_

synthesi_,,,and characterization of niobium nitride, _liobium 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
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a laboratory hood, Small amounts of metal dust may be emttted from thisw

operation,

- M_ercaptanChemlstry/Orqanlc synthesis,- Thin.film chemistry and oi'ganlc synthesis

- studles are conducted in chemlstry laboratories on the ground floor, Experiments
- are usually conducted In laboratory glassware, Emissions to laboratory hoods

-- include small amounts of thiols, organic solvents, fluorinated hydrocarborls, sllane-
substituted hydrocarbons, pyridine, and sulfur dioxide, .,,,

'i

,,'_ ' ' ' ':1 J',

Metals Development Building ......., ",.
,' i' ' '4

The Metals Development Building is owned and fully 6r,_u#te_t.:'l_ythe Ames
Laboratory and is the primary facility of the MPC, Rafe,'e'at_h'a'r_.d,,pthermetals are

• , 'i ' ', 'is'

prepared tn batches of up to 25 pounds at very J?igh".#u,r)'tY..'fqrIn-house use and
_- commercial sale, Metals preparation involves ch_mlcal..'_rocesslng and melting,

machining, and metalworking operations, M:e.ta,js pre#are_'at" "-- the MPC are listed ta
- p'a''edTable 3-3, The quantity of each metal':ipTe i ae_l_endson availability and

- demand, Other activities conducted ih i:h.eMet at_,.'bevelopment Building include
' % " ', t

analytical metallurgical chemistry, ton"ex¢h4nge"process development, and vacuum
I , LI ,, ', ", o

deposition/metal plasma coatin@'stud'ies',,'" "'

• , ,,

Specific laboratory operaltions in th#Metals Development Building which have air, ,

" emission impllcations._re as.,_olle.ws.:,'
, ,

Metals Purifica,ti.on a_d"F._b'ii:_ation-Rooms 131 and 135- Room 135 contains three

electron b.eani"melters.._.6edprimarily to melt refractory metals such as vanadium,_ , t ,

yttrium_.zircOln[um_;.njebium,and tungsten under vacuum, The largest melter has a

pow.e'j',.tatin,,g _f.60.,.kilowatts (kW), and can process 2-inch-diameter me,tal ingots of
12 to".l.8...thches in length, Each melter is exhausted through a custom in-house-

- fabricated particulate filter consisting of a high-speed fan, prefllter, and absolute
,

high-efficiency particulate air (HEPA) filter, that removes metal and metal oxide

fumes from the exhaust gases, Filters are changed every 6 months 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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TABLE3.3 [
METALSPREPAREDAT THEAMES LABORATORY

MATERIALSPREPARATIONCENTER II
i '1111 I • II | I ................................ . .......... I

Metal Category Element
....... I I I Illlll III ......... _ Iii ............ :/LJ2 .' II __ I
Alkaline Metals Magnesium I

Calcium

Strontium (natural) ' IBarium .,_,ii i i

.....Tra nsltion.......Meta Is ..... Scan dlum............................. _1, ,, ---

Yttrium "'"....'_:" I
Lanthanum ,,...., '" " I
Titanium ',' ,, "',' """, :,,' ,' ; I
Zirconium " ': ' '

,, i,,,,"" IHafnium ".,'", ....... ',' It iI l

a I¢ I II I II1 _111V nadlum,. ,.,, ,,, ,,,
Nloblurn ,, ,,, ,, ,, ,,
TantaJ,u,m '",",.,",,'".,';. I
Chron_I_m '",,':i '

I

ol,y.bde,d._u_",,,','
TIV[d,rt_t.e'ii, ',:, I

"_' ' " - IM angaqese' I
I I Ii Ii Ii I Iii I I I I ,..t., ': ..Jill3 'I, I 'l _JI I I II I I Ii

II '' ¶l I I !

Rare Earths ', ",, Cer,tum .'
(Lanthanides) ,.',,,, " :, P,ra,_'el_dymlum I

. ' .,. Ner_dymlum I
':,,"' Sa'rnarlum

,. ', ".," Europium I"'"'",, '" Gadolinium I
i,:" Terbium

," " , ', ,'",'" olmium,' ', 't o ,*

", ,', Erbium
..i".",,"" ,,,":, Thulium

,."i ...., ,," ,,.,.,",,,,," Ytterbium I

:, : iL te,,u 1
I1:i........,:,_ ..............................

IA4tln!d_¢','.,' T orlum I,"' :"",, '",.', Uranium (depleted)
II _ll Iljl ii ii i i iii iiiJlll iiii i i iii i ii i i ii

I

I
Ii
i

3-8 I
I



m

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-fabrlcated
- filter similar to that described above that rernoves 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 app++'l_,atusin Room
135 arest_all based on the high efficiency of the absolute ftlters,ai'D@_sP_allamount

'q 'l,

of metals processed ..... .,
i j, i

i_I ' ++ +

Room 131 contains a lO0-kW vacuum Induction furna,qe,with,,+_;'albaCit'yof 12 to 14i ++ ++ +

- pounds of metal, Vacuum is drawn by ion pumps mth_I'e'_t+aust.,['f_tothe room, A

canopy hood is used to exhaust heat from the fur,_,ace,a"_+a,,,'R'oJ_m131 also contains

three arc melters that can process metal ing,._,ts,up +_'o.6 in"}_hesIn diameter and 20
inches tn length, Emissionsof metal and ,mG,ta'l..#x+lde;'+/_'_esresult from the opening

_ of these melters, and they are vented,._q ac+i_to+m:fabricated filter similar to those

used for the electron beam melters j i+lR+oem1"3.5.,i+,'"
• +'I++, i, ", 'I

i |, i *'l +' l'l I r_ +'h+Room 131 also contains an enc'loJ++d o'od i which depleted uranium, carbon 14,
and thorium samples are prepare " "d,.+.l,nclstored in glass jars, Small amounts of+,

-- carbon-14 are used f£r+d.t+ffusion,s+,+Jt_i'iesin metals, and 6-inch by 1/8-inch rods of

depleted uranium,,at+_"used.,for.+'_i_tallurgicalstudies, The hood is exhausted to a 1
,' ,,

- bagfilter and eq_ij_ped.,with etnergency power to maintain fan operation during a

power outageLiPotenlt.i,+ali_issions from the hood are small, based on the enclosed

of."i+tii'e.s_._,plesa6d the low usage of radioactive materials, The efficiency ofstorage

the +b,.agf.[!terii+h'a's'h:_'' been measured, The efficiency of a commercial bagfllter Is
ge,rt'e{all',ybn tl_e','orderof 99 percent, The bagfilter will effectively control emissions

-- ',, , .' 1+

of ca'r,be'i_-14,uranium, and thorium,
'. '1.%

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 solventdegreaser, The rolling

mills and extrusion press in Room 150 can processmetal ingots of the sizesproduced

- 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 air, Graphite and/or pf','t_eed otl are used as lubricants Irl

the rolling mills and extrusion press, and emissions of smoke and oil fumes

generated by the processes are exhausted by the room ventilation system, Small

amounts of nonchlorlnated 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,
I

particularly depleted uranium and thorium, is conducted exclusively_i'_ Room 161,

This room contains lathes, cut-off saws, grinders, and other ma,_,h:_,e tools, A

written log is kept of ali uses of the room, including the type,.a._,am"oQn',t,_pf metal

used in the room, which machines tools were used, and the,date,'a,f, use, IVletal and

metal oxide fumes and dust are generated by the,,,metal"i'_b'rii_i'1'on activities

conducted in Room 161, and machines are exhausted by_f.le,_i0bleh'b'_esto a bagfllter,

The maintenance group changes the filter bags a_;'r,eq u'i"ne'd,'l_y,thevolume and type

of metals processed, under the supervisioo.,o.f,th_",,heat,{h physics group, The
_ ,Id_ • .,, ° d , ,

efficiency of the bagfllter has not been r_e,as_r,_d,'The.,efflciency of a commercial
bagfilter is generally on the order of 99,,l_erce,_,t_ah_,emissions of metal oxide fumes

and dust are small, based on the a,m,Qu'n_,b,f,m'a_erials processed and the efficiency

of the bagfllter, Small amounts,:of nanc.hlig_i,_ated pe,troleum distillate solvents are ..

used in a cold solvent degreaser in.R,oo'mi",l,61, Some of the solvent used evaporates

to the atmosphere' the remainder is"dj_.posed of as liquid hazardous waste, =

Metals Puriflcation.,_d Fab°_i.¢a_'i6n.. Rooms 190 and 290-Rooms 190 and 290 -

contain the ion 'ekch'a_'ge,.faciltty, which is used for chemical separation and
• v , , ,'

purification,.o,f'taree',aGh,,i:netals, Metals are separated in several ion exchange

columns in.R_orn,".190, a,i_d ammonium acetate is used to strip the metal ions from
• ',r' _,',,., '', i

the i_n:excha '.ieng, r_ssn, Oxalic acid is added to precipitate metalo×alatd, which is

conve'rted,"to m_tal oxides in electric furnaces, The oxalic acid is Hecomposed to
, , ,0' ,'

carbo'n"monoxide and carbon dioxide in the fL_'naces, which exhaust through __, ,

hoods, '_he 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 ahoodandis
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- exhausted through a water scrubber, Scrubber water is piped to the building drain

system, The efflciencles 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, 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,

.i

- Metals Purification and Fabrication - Metals Development Machine Sh.._p- This area

contains several large metalworking machines, an arc welder an6,,a'p,eL_ctron beam
_ welder, Parts are generally machined from stainless steel arlal_iminu.m.,. The oil

_ fumes from the metalworking ,nachines are removed by.,.tlhe, r!oom, v6ntilation

system, Emissions of metal dust from the machinesare,oegllg.l.bl.e T'_e arc welder,

which is used infrequently, is ventilated through a w_',.t'el;:.:f,iJled"t,7"ench to a hood,

Approximately 55 gallons of nonchlorinated pell'qleum"dls'{iliate solvent are used

•- annually in a cold solvent degreaser in the m a_,hine..shop,", ome of the solvent used

evaporates to the atmosphere; the rem4.iode.r.*l;,_.di's'p£_edof as liquid hazardous

waste asdiscussed in Section 4,1,1,2, ,.,',.,,".'.'.'.,.."''L".'.'.'I:,

Wilhelm Hall • ,., '. , .
- _ " , ,_ . ,

, , . .

Wilhelm Hall is owned_,and fully"o.'.Cc,ul_ied by the Ames Laboratory, Research
-- f . ',*

activities include electron, microscc_, y, superconductor materials development and

materials chemistr.y;..fossil en er_y"chemistry, metals sample preparation, and laser

studies, Quantitle..of...Ikqateri'als used in research activities in Wilhelm Hall are

" generally m.e_sured.i.il,g.rams and air emissions from the majority of laboratories

lig bie ' ' .- are neg _ i.. •
-- , , _. "', _ ,._''' "",'

-- Sper,ific.labora_bfy operations in Wilhelm Hall that have air e,,iission mplications

are as.{OIIows:
= ,

, i

Fossil Enerqy 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

3-11



lip

E

m

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 glass-

tube furnaces used to prepare metal samples for preparation of metal/metal

oxide/metal carbonate alloys, The furnaces are in fully enclose_l'!,_hoods, and

materials are processed in gram-quantity batches. Thallium oxi,d;e_i':_{ed ' in some
' '"°,w °,%

alloys, as well as yttrium and barium compounds, is prepared i,n_Fie furnac'e in Room

36. Thallium is a toxic metal and samples are handled in.:'._ig.l,c_vebox or in fully

enclosed laboratory hoods. The hoods are not equip, pe.d withi:if',iiteYs:;asonly small _-

quantities of minerals are processed. The glass tube in:,the.fumac_.falled during the.

Survey, releasing several grams of thallium into th:e,,ho0d_':_iM)st"of the thallium was
• , "'% ', _

contained in the hood and removed by "_he;.rese.a£cher_; a small amount was
entrained in the hood exhaust. /.,. '. ",. , .,,

,al, ", °% ", '_

; ', ', ,,

Room 234 is also used for supercond, u.ct.oT.irn,af.'e_]:alsdevelopment. Gram quantities

oi various metals including bismuth_ _/.t._'i.ui_'):,andnatural strontium, are prepared
I ,o •,° ",. '_, • •

'"Ro.o
in furnaces similar to those in _30 and 36, Tungsten and .molybdenum

chlorides are reacted with.. niobium tO"(orm..,metal, oxides. Batches of materials of 1 -

to 10 grams are pre_.red"in this,.taboratory. Emissions from this laboratory are• ,' ,'J ,

generally negligib,le,;,-however,.._,he operations are subject to the same accidental
.,* • ,_o , 0

release scenario d_scr.ibe'd for the Room 36 thallium laboratory, and could re!ease
,o r o , oO

under these circumstances.
small amount_ f.met_t,._dsl_

Physi,csAdditio'n .......:"

_' ,io .r , 'w

The 'P._y_ics Addition is partially leased and occupied by the Ames Laboratory, and _

most of:ithe 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 Sputterinq - 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 Room212

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
"!1

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 c_1"._'6p'¥hood, but
: ' ''. _ '4

were not fully enclosed. The laboratory air is not monitoFe_d',:_or phosphine or

diborane, The routine emissions of diborane and phosphine:*_rg_h the laboratory

-= hood are small, based on the low concentration and small qua_.i:{.y"_gases used in
- ,_/:,.,,., .

the vacuum system. However, a release of an entire eyl.lh'de_.of"g_s (such as from a

defective valve) may cause toxic gases to enter the'_!laborat_r_'ar'ea,
4 . .p

- Gilman Hall ... _._:',.... , ,,
%. : '_ "°, ,

' .. .

Gilman Hall is partially leased an,d,occ_6{.ecl':":by,,t'l_e Ames Laboratory. Activities

include analytical organic and metall.u_.g,[cal"ch_mistry, photochemistry organic and

organometallic synthesis, vacu_irO",.depOsjtion,...'.. ..., and laser spectroscopy. Chemicals

° used in the analytical and... synthesista'b.oratories..._ include.furans, benzene, pyridine,

mercaptans, acrylonit.[.ile,..thiophe_e, other organic compounds, and mineral acids.

= Gram quantities ofi.6rganSm."et.;_.ll'ic compounds are synthesized and purified by
-- ' ' ' _ " i" r '' _ . _ "_" r°solvent dlst011atJon.tn..several laborato 0es.Solutions of organometallic compounds

containing .p_e.¢iou;_.._e.t.a.is"suchas platinum and palladium are evaporated in a

hood in one lab.0ratory"to recover the metals. With the exception of the Eximer

laser Ja'boratat_e;_"ifl"Room 57 discussed below, which use small amounts of acid
.'" i" • " ' " ", .!, l

ga_s'i Gilman "Nail laboratories do not have the potential for significant air

emissi.6nS, based on the types and quantities of materials used,
, r

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
-=
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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-
.i

containing catalysts and organometallic compounds, Materials:6sed include

flammable gases (e,g, butane) various metals and metal compo,U'dds,:'.,ethers, and, , . _. o, '%

other organic chemicals, Hydrogen sulfide is used in Room 3,1_911tofor_'_lfitesof

metal catalysts. One 22-pound cylinder of hydrogen sulfide,:j_;isto+ed in a ventilated

laboratory hood, and has been in use forseveral year s.,...Theho'o.cJ"i's"6ot kept fully

closed when the cylinder is in use. An Eximerlaserla6:6ra_oryi'niRoom 305 usesa

mixture of 5-percent fluorine gas in helium, _br, ing"th,e'"SL_r_ey, the laboratory

contained three 150-cubic-foot gas cylinder_,_t.ored'in,..,...:. .,a"f'_lly enclosed, ventilated
cabinet that exhausts to a hood, Two to, tl:i_ecyl,in_ers of the gases are used

i i _,. • "..

annually. The high ventilation rate of _h,eSt6'.rage,._abinet allows the rapid exhaust

of any accidental release from the cyl.in ,. F_b'u'.t,ine releases of acid gases through

the laboratory hoods and gas c_lincler_.cabihe:_ vents are of very low concentrationq •

based on the quantities of materiaJs,.usecl'::.,

¢i "

3.1.2.2 Support Ser._ice B_lildinqs:and Areas

• ,,

Several facilities':a't'.,th'e:'Ames' Laboratory provide support services to research

operations .an_l:,to tRe.':Ame's"Laboratory facilities department, The support service

operation_"._i$1_i_, thes'e facilities emit small amounts of organic compounds,

comb,ustion"p_ctu_i:s: and particulate materials to the air. Support service

operatiohs are ais_ussedbelow.

'. .

Emergen'cy Power Diesel Engines

The Ames Laboratory operates three stationary diesel engines to provide

emergency power to critical equipment during power outages. One 85-kWdiesel

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 engines 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:_ti0n Agency

(EPA) emission factors for stationary diesel engines (EPA 1986a) ,,'".... _ '.

Maintenance Garage ,'..,: , .

,,,, :,.
The Maintenance Garage is used to maintain _mes Lia'i_'.ra,tqry"d[eet vehicles, and

i,. • . ,

contains a small c01d solvent degreaser that,:_uses '_)_,nEh,_6rinated petroleum

- distillate solvents, The degreaser does no t..h.ave..'loca".._entilation, and solvent

emissions are exhausted by the buildin0_, ve_ila{.ion._:system, The facility also

contains a large sandblaster (approxi_ate"v_lur_e'._00 cubic feet) that is used to, ", ,

- remove paint from metal parts, Dry,san'd i,_,used'.!8the sandblaster, and used sand is
: collected by a bagfilter in the bu_ldi'hg_nd.a.r.o,toclone outside the building. Coarse

< '-,, . ...,,., .,,

sand removed by the bagfilter".iS...re(y_led into the sandblaster, and fine sand
",o ,.,

,'v'

removed by the rotoclone is collected in drums and disposed of in a municipal

landfill '. "

, ,

0 . ,

Paint and Air Con_i.i_i.onini:jSbol_

- The paint,arl:d a_:conditi'oning shop contains a walk-in paint spray booth, a paint

- spray ,ben.ch;"an_l"a:h"eat drying area for drying painted articles. Various types of

-= paLnts', inc!_uding.Jatex, epoxy, enamel, and metal-based primers are used, and some

paint,.[S:ilformulated in the shop from solvent bases, thinners, and pigments,

- Approxirnlately 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 Iowa 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 bythe 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 facility _re primarily -
! ',

from solvent evaporation, and are small based on the quantity of m_t.e.rrals used.
4', •, _, ','_ t

Maintenance Shop ..,.i'.i_' i".": ".:';.
• , , ,o,

e

The carpenter shop in the Maintenance Shop cont_'ihs sev'e}'al woodworking

machines, such as saws and lathes, which are ven}ed,,,,b),.ift.exible,h6ses.. ,. .,.,. when in use. -

The ventilation system exhausts through a cyc'l_'ne d"u._t,,co'llector outside the
• ._4' ''_"

building. The sawdust removed by th_ cyclone,is,_cot.ie_ied 0hdrums and disposed of
in a municipal landfill. "'"" ' ""' .... ' _:". , °1.% ". %°.

, 0 °, f , ,

', , °,o ', '0, '.'

t. ..

3.1.2.3 Applied Science Center " " .. ",i",.",, "

"'". "'. ' i,,"'; "'."

Several buildings located at the ISi_',AsC"a_,efully or partially occupied by the Ames

Laboratory. These inclucfetheWaste"Oisposal Building, used for the storage and

packaging of radioa¢.ti[Ve an_l.,hazar:aous wastes, and the Alpha Glovebox Facility,

which is used to,co6cluc.t "' "'" "'.., .... studi.es of plutonium and uranium chemistry. Air and
radionuclide em,issioBs.'fronl;:these facilities and their controls are discussed in the

followingp_r,'a'gFaph;Z :i:",
,. ,,,., . "',_' __

,. _,'J" ,.
m_

Waste,'.Disposa B',I" uilding
• . • ,

, . •

Radioac'tiv.e waste generated by the Ames Laboratory is packaged and stored in the
, e I

Waste Disl_osal 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,



eventually leaving a solid residue, The hood exhausts to a roof vent, and ts not

_ equipped withaftlter, Essentially ali 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 analyt.i_al studies of

depleted uranium and plutonium solutions in support of fuel reprocessing, studies,

_ Liquid solutions of these radionuclides are analyzed using an tnduc_c'i've'ty.Coupled

"Plasma (ICP) apparatus in a 3-foot by 6-foot glovebox, The,.gi_5' x sde_,igned for

use exclusively with alpha-emitting radionuclides and,/_herefo're'_'i_:n'et shielded, A
. % ,, 'q

test cell, presently unused but intended for futur_.i',anal,ytical",{'t.udies, is located"4 ':, '' "',

adjacent to the glovebox room, A chemical labGrato't'y"-iln"th# building is used to

prepare depleted uranium solutions and dyes foP'..{'h.ech._mical lasers used by the
-- ICP. , :' '......"":'"" "

_l I . , ,

- The depleted uranium solutions,.,prep_red",.'.co,nt'ain, approximately 1 gram of

uranium, A total of approxim.atety,l"g'_adl,_of plutonium has been used in the
__ laboratory since 1983. Tests in'vbl,vin'g."technetium-99 are planned but none had

been conducted at the time of the Sufve_;:'

The ICP apparatus,.v,a rize$",a.p.pt:oximately 3 percent of the solution during an

analytical study;':the remai0ing"97 percent is handled as liquid radioactive waste.

- The glovebg.xjs.ext:ia_sted.'.tl_rough three HEPA filters to a vent on the roof of the

building;,.th'e i_l,et air",t6 the glovebox is also filtered. The exhaust rate of the

glove box is ail_P_rb_"m'ately20 to 25 cubic feet per minute (cfm). The primary HEPA

fil_er.'i';,i0c:ated"i6side the glovebox, the second in the glovebox room, and the third

_ on tl_iei:itoof of the building. The glovebox, glovebox room, and test cell are

ventilateld, 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 isan integral part of the glovebox and therefore cannot

, be DOP tested, The HEPA filters are not routlnelyretes'ted 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 tile 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,efng::used, The
"°_,l, I,

secondary and tertiary HEPA filters are also analyzed whenjtkey a'l"e",.t'eplaced,

Analysis of the secondary filters has shown no contaminat, j_"a,b_ve background,

indicating that emissions of radionuclides from the gl,o,veb0'x.i_ar'_"negligible, The, ,

glovebox facility radionuclide sampling and mon td_tigi"pr_ogr'a_n is discussed in
'lq °. i ',

' "." '_', "'4Section 3.1,3, .,',., • . ,.,

¢: ,,, .. ',. ',,,

Iowa State University Shoot-and-Burn Area,. ,,. ,., ,, ..
I i % ,,

i • ''o
10 ", %1.

The Ames Laboratory periodically _islSofes----0'f',,_Ma]'l.amounts of waste ether and

other flammable and potentia!!y"explo'slv_-,,chemicals by removing the waste, ", , "'°,l' '%'

chemical containers to the ISU S'h0et-a'nd-Burn Area, located 1/3 mile nt_,rth of the
• , ,. ", ',

ASCon ISU property, The,,,waste c0nt,a!n_rs are placed in an open 55-gallon drum
at rnethod

and shot from some.di'sta, n,ce, Th._s, of disposal allows the waste chemicals

to either evapora, te/.o'r oc_e.i_sipf)allydetonate without presenting a hazard to

personnel. The tYi::le_,an.clan3o_riqtsof wastes disposed of by the Ames Laboratory by
this method are discu's{ed.,i'l_',S'ection4,1,1.4,

, • , ,

,, i' '
,' .1" r --, . d

. ,. , ., • i

, , '. 'r' .." •,

Air er01sstons..,fr,'om"tlhe disposal activities are not expected to have a measurable

effe_t"'o6 lair qu_lity, based on the types and quantity of wastes disposed of,
",. ',, ,,° ,'

Howey'e,r,, neither ISU nor the Ames Laboratory has requested an air emission __

variance,fr, om the state for the shoot-and-burn activity, as required by Regulations

23,2(1) and 23,2(2) of the State of Iowa Air Pollution Control Regulations. Open

burning of combustible materials other than for fire training and agriculture is

prohibited by the regulations unless a variance is obtained,



3,1,3 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
q

-- discussed in Section 3,1,2, are small and are not expected to significantly impact

_- local ambient air quality, The Ames Laboratory is not required':, under state
' _l

regulations to rnaintain either an emission sampling or air monitor, i_g,p_ogram,

Emissions of particulate radionuclides fronq the Alpha Glov,ei_'ox J_acility at'the ASC

are monitored when tests are conducted in the glovebo, x, l:he;' lovebdx exhaust is
i, I '% i

sampled from a sample port located between the l_!imi'a,r,y,,an'd_:secondary HEPA

filters. Sample gas is drawn through a 2 5-inch fj,kter al_.a',fl_W,iPate of about 2 cfm.t i i ', '

- The filters are analyzed one day and one week,after, _.begl,o,vebox test, and analysis
has indicated that there is no release of parti'_:ut'ate.,i_ct'i'enuclides after the primary

- filter, Analysis of the secondary HEPA.f4,!ters",upon"t_eir replacement has shown no

radioactive contamination above,backglrQuhd;,, sdpporting the conclusion that
I ,. *', ' ',J'

particulate rac:',onuclides are not.relea_.ed'pagt,.the primary filter,. ,., ", ', '.,,' '%,

, , ,

- , ', , t

: The ambient air in the glovebo_,,,.r0'om is also monitored for particulate

radionuclides when tests':are condu._te'_ in the glovebox, Room air is drawn through,_ ,

a 2.5-inch filter at a,,fl.Ovvrate'e.f.'gbout 1 cfm, The filters are analyzed one day and

- one week after':,tt_e ,.giove.box" test, and no radioactive contamination above' ' ," , - ,

- background hasbeen 'de_e,c,ted, Radiation smears taken around the glovebox after
,' ,J " ° , '. '. ',r' .'

_ radioactive"rfiat,er, ials are"{ransferred to or from the glovebox also do not show any
, , .L 4,

aIph a,:emi,tt[_qg,r_cidI0_i'ucl ide contamination,

3.1.4',, "," Findings and Observations
, ,

, o

3,1,4,1 Cateqor_f_

None
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3,1,4,2 Cal:eclory II -_.__

None

3,1,4,3 Cateqor¥ I1_1

None -

J_ ; '0

3 1,4,4 Cateqory IV ,,,_;..,._",
, q _, 'l i _

.q' • 0 _, i t

_. 14 L i 'q #

1, Open burninq of combustible material without,,,"vi_ri#5_e, The Ames

Laboratory disposes of small amounts of waste ether"aina:iS'tgei"combustibLe

materials by shoot-and-burn without havinc),';O_tajned,.i','an air emission
', °, '1 'f

variance, as required by Iowa Air Pollutio_,.Conttbl_Re_ulations 23,2(1) and
t

The Ames Laboratory periodically.,dilip'bses"of.,small quantities of combustible

materials by shoot-and-burn, ,whrcb_ roay',relult in combustton or explosion of

these materials, The Shoot.ad'd-Su,r6 'A._e,ais owned and controlled by ISU, and
ISU disposes of potentially'e._plosi.ve waste chemicals by the same practice, The

• ,, °% ', °j

Shoot-and-Burn Area activitie'_,aLe [_cluded in the Resource,Conservation and'% i

Recovery Act (RCR_)'P.art A pe rr_it application submitted by ISU to the state,

Open burnin.g.-'of'comb_'stib'J,e materials is prohibited under Iowa Air Pollution

Control Reg,dta tio_s 2,3,'2('i) and 23,2(2), unless an air emission variance is --

obtain._d' fr o_'_'he..state. Although only small amounts of material are

dispesed ;f.)by sl4edt-and-burn, the Ames Laboratory expects the practice to
contina.e'.,,'.'l"h'er_e'is no de minimis amount of material below which a variance

,:-",:f'or.:o.benbqtning is not required,

w
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3,,2 Soils '

This section describes the soils at the Ames Laboratory on the ISU campus and tile

- ASC, and the soils at the City of Ames Water Pollution Control Plant (WPCP) and the

- City of Ames Municipal Airport, ali of whack, have been impacted by past Ames

- Laboratory operations, Pollution sources and controls of selected areas of soil

contamination resulting from Ames Laboratory operations and the Ames

_ Laboratory soils monitoring prograr_ are also discussed, The 'findings and
!

_ observations related to soils contamination are also presented wLthh .,this section
and, where more appropriate, within Section 4,5,2 (Inactive"W"ast_,,Sites and

Releases), .. ',.,""; ! ,,;,
4 _', ii ,_ ,'

' , _, .' _ 4 t ,,

q, , w ' ,.d ,p_

3.2.1 Background Environmental Information ,:'",,,', " ,,,

- In general, soils at and in proximity to the Ames Labb,r,ato"ry':are nearly level to steep,

well-drained to poorly drained, loamy soils fbrn_ed,.i_i_,plafl'd glacial till and loamy

_ and silty soils formed in bottomland all.uv'i_n! "U'.., , ,' 1'9;i s'D,A 84), The specific soil types

found at each of the four areas discuCse'd in".th,is sL_'tion (ISU campus, ASC, WPCP
_ , Ik j *. ,% t

and Ames Airport), along with some'of.ttse'speclflc characteristics associated with
• '. %; , . o "', 'O

each soil type, are presented in Table 3.-._,," "'
• , ,_

The radiological and cherhical makeup.'bf the soils at and in the vicinity of the Ames

Laboratory have no t..b.'eenwell cha_'acterized. However, the Ames Laboratory did
• , ', ,' 14

- perform a one-tim_.tad, io,logic'aj.,screening program in 1976 to identify sites possibly, ', . '

contaminated w.itii.radioacti:_ity as a result of past Ames Laboratory activities As
', ", ". 2' ,' i

= part of that_it_o'yi: back._r,o'und soil samples were collected from the ISU Golf Course

(Figure 2-2)'.an,6.;_'_a!.yzed for selected radionuclides as discussed in Section 3,2,3,.,_.

- The.se,'bac_grou_d ' results ranged from 0,61 picocurie per gram (pCi/g)to 1,28 pCi/g

for actLmum-228, 0.21 pCi/g to 0,51 pCi/g for thallium-208, and 0 pCi/g for uranium-
'd, i"

234; the[former two radionuclides are daughters of thorium-232.
0 'i

DOE has established guidelines for residual radioactivity =insoils 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

• -- - II " [ ......... * " : ..... _111 II II I Illl II " !L-J IIII I1 I IIII I III i [ ........ ii i i

Depth Permeability, _
Location Soil Type (Inch:}s) USDA Texture (Inches/hour_

Iii " I1' IiiJ III ................... - ..... I I IIIIII

ASC Hayden 0-8 Loam 0,6-2,0

' ........................... 8.53 Clay loam, i0am .............' ....... 0,6.2,0
--- I iiii i I B I I I II " " '..................... ....... - " . .................. , j

53-60 Loam, sandy loam, fine ",-_0,,'; 6-2,0
sandy loam ,., ' '

-- --=111 ii I I I I I II ;_ _ :. I III I I I[1111 I "" ......... +'_ LI_L..I . I I ___

i

ASC 0rthents, loamya NAb N_,b '", '",,NAb...... _:i,::,.
d .............. Lo'a ........ "--';_.....i i" - i C}'I IWPCP, ISU Wa ena 0-12 m , ,: , .. .20

--- I I I I I1[ I II IIII IIII II " " li ...... ! 11 _l_.dl .....

• , 'I' _,t, 4

12-25 Loam, sandy ioam,,,, ,:, :':" 0,6,,2,0
sandy clay,,.Ib_il'n, ",,",,,

iiii •. . . ( ---

25-60 Sand and gP_V.e:(,,T."> ......._ >6,0
. _ i , . ,, ., __, u

WPCP .............. ...... .... 'Lester 0-11 Lo.am ,, ',, , ', 0 6-2,0
] I IIII J' ' ' _:.] , ', , e!• ,1_ '1 '

[I -_ r_ ......... ' "i J_ ..... I " I ,!!,

11-35 , Clay,lOam, lqam ........ "016_2,D
.......... J I ' ' I : _ :.. l:llJl ',' 1 .....

_ 35'6,P,,, 'L,_'am,'¢!'.a.yloam .... 0,6-2,0
I mill Ii I I • li . i ...... _..i IIImll! i li I --

' " am: I 0,6-2,0Airport Nicollet ,0,1,7..,,,:i£,9 ;,clay oam
--" i II IRl I II I I _i l Iii . ;. . II II II . I I

",. '" _:l._Jloam,,17:;_:6,' ,, loam 0 6-2,0
II'll*lll./ '1. 'h I Ii [ I J II IIIIIIII J I -

. Lo m 01620"36_,60',., - ,
I I iii I _ "," 1 , • ' .li II II ] Jiii II [ I I JL

Airport ....Webster , 0-'1':7" Clay loam 0,6-2,0

' ...... " m 0,6
i i i i i. , , . , .' , ! , nH i i .--

.".,,' '. ,,," ,1'7-38 Clay loa , sllty a -2,0
, ," loai_, loam

, , , __Z__J' i" ',i ', , f ' ? , ,q .......
._.

nl i i. i ii y,|.i', '" ," ',.' 38-60 Loam, sandy loam, cia 0,6-2,0 -
,"" " '" ' loam

, "' ' q i .2

AI rp0H:,'., '. !.a,,.l.l_L0.,n 0-13 Loam 0,6- 2,0ISU,:,,,'
,' ', _"i'"' ' ............ _ ....... J' --

,' ,' , ,,' 13-33 Loam, clay loam 0,6-2,0
. "',A ", J' I' ........

" '"" 33-60 Loam, sandy loam 0,6-2,0
, '_ '1 .... , , , .., , , ,,, ,_,. .... ,,, , ...........

Source' [JSDA, 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 = Not applicable =
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of "safe" or "acceptable" levels In soils depends on contaminant migration
pathways and potential human exposure routes, Therefore, acceptable levels rnust

be determined on aslte-speclfic and chemical-specific ba_ls

3,2,2 General Description of Pollution Sourcesand Controls

i The major pathways for poterltlal contamination of soil at tile Ames Laboratory are
routine and accidental airborne releases, routine and accidental Itquld !e eas_,s,and
activities associated with waste disposal practices, To reduce tile ,p.0{e'_tlalfor soil

'" ''c"b_trocontamination, the site has established administrative and pt!ysi_al,, , Is for
handlingradioactiveand hazardousmaterials,The admlnls,tr'a4:fv'e'!contrO,_"Include

packaging, handling, storage, and disposal requl;.. Tents, a_id'!,_,_'usse,din Section
4,1, Physical controls consist of air filtration and w_:['er, tre'aJ_hqenisystems, as

discussed In Sections 3,1,2 and 3,3,2, respectively,., ",,,'",,i" ,. ,,,,.

i At various localized areas, operatiorls of the Am .1:_'0r,ai ry have resulted in soilscontaminated with radionuclides and I_,a'_arci'o'l_sm_:terlals, R_dloactive soil

contamination is associated with two fo,rHnerbu'l,ldir_g'son the ISUcampus, known as

i ' ,, " %,, "', , _", "lAnnex landAnnexll, andasewer'release'incldent, and tsdiscussedbelow, These
areas are also discussedin Sectld_"4,3",3'.s[,fl't:e"tlqeyrepresent sites that are potential

I sources for direct penetrating radiation',,.',"In addition past operations at several
other facilities may have:'resulted in soi'ls contaminated by chemical or radioactive

constituents, They aie the'c,!l.e_,f'cal Disposal Site, the Blockhouse, the ALRR
Building septic system, ,t,h..eASCi¢6mfort cooling towers, the ASCWarehouse septic

i system,andare thedis,¢Uls,&ed,tASc aClrcl"ne'utra'll'zati°nnseet!,Oiq"" " "4,5,1, tank, and the ASC sulfuric acid storage tanks,
t,, , .,

I :, ,',, ...... >,,2,,2' _e3 ,,:,i _A__nrle:sl and II
',

' ' "' i'"

I Durlng,World War II, under the Manhattan District, a project was started at ISUq ,

[then known as Iowa State College (ISC)] to develop processesfor producing pure

I materials, especially uranium, Production facilities consisted of a remodeled one-
story wooden building referred to asAnllexl (Figure 2-3), In connection with the

I uranium production program, a process was developed at ISC late in 1943 for the
conversion o1:scrap uranium recovered from ali Manhattan District sites in the

_1 United States Into metal ingots, Annex ii 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 tn that year for thorlum metal, The initial thorium production

was performed at Annex l and II until approximately 1951, Additionally, thorium

production and recovery took piace In Wilhelm Hall on the ISCcampus from tile late
1940sto the early 1950s(Figure 2-3),

Annexes I and II have been razed but residual radioactive contamination remains in

the soil, asdiscussed tn Section 3,2,3, Although there are no controls _mployed by
the Ames Laboratory for these areas of soil contamination, these sit.esi_:recurrently

+ '.d, i

either paved or are covered with vegetation, Section 4,5,1,2 furt'he,r.d!s.c,ussesthe
history of Annexes l and ll and Wilhelm Hall ',," ' ",'"

, t ._
+ + + +i iI

,, f _++, o
, _q , + _o_I

ii _ ,3,2 2 2 SewerReleaseIncident Sites ., ",. ',, .
",+:"Y",,"',2

, ++ '+! ,,jq

As stated above, a production program for tFlorI_J,_,_:_ ..me't._[wa:s started In 1945 at
Annexes land II of the Ames Laboratory, Thot,lu_.pPQ'cluctl_n also took piace from
the late 1940s to 'the early 1950s tn Wilt_el.m"H',_til"0'n'_he"ISC campus, Metallic

thorium was produced from thorium n_.tra,tete',l;_.al_'ydrate,Between July 1951 and

August 1952, a filtrate from the,prc}d.u'¢tjen''.". ,. "process, containing thorium and

thorium daughters, was dlschar_'e,d 'i,",,,, f_6_l"Will_'elm Hall into the sewage lines and

flowed to the City of Ames WPCP..',('Fig_l.rle2-2), Section 3,3,2,2 provides a more

detailed discussion of t he.WPCPand the,wPcP treatment process,

Since the WPCPt,r.e',a't"'m_ntp_',o._'e_sremoved the thorium and thorium daughters

effectively, the effluei3.t"Wa'{er from the WPCP was found to contain negligib_,e

quantities o!'iih'6',F'ium"o_l_j_'briumdaughters (Vierzba, 1985), However, as a result of
the remov'_'l.:.'_f'iXJ_.e,.tboriumand thorium daughters from the wastewater, the

sewa_'e's_Li'dge"t_ie..cameradioactively contaminated The contaminated dry sewage.' +0 l o " + --
+, ++ t < '+'

sluct_e._a,k.ewas temporarily stored in an unprotected pile on the ground at the +
westeril.,_,qd of the WPCPuntil a disposal method was identified. In 1953, most of

the dry sewage 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 grassareas 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 tile disposal areas resulted in

residual radioactive contamination of soils 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

soil contamination, these sites are either currently paved or are covered with

- vegetation, In addltlon, the WPCP is fenced although access is not controlled at the

entrance gate, Nonetheless, during the Survey, team membersobser.ved evidencea !

that some of the contaminated soil at the WPCP had recently been r_:moved, An

investigation during and after the Survey by site personnel revea!',ed'tha%.the WPCP

had an overflow of nonradioactive sewage sludge from adja.c,ei_t's!_.dge _rytrng beds

during early 1988, The material flowed over part of the"'ait'e_,.4#nt_arnlnated by, '_._ ,

thorlum-232 and thorium daughter.s, The sludge;,,.atong'Wi,t;h some of the

underlying soil, was retrieved and placed by WPCP pe_se'6:n',et,.L_'_"pile next to the

fence north of the contaminated area for stora:g',_,. T_e'::'rnixture was eventually

spread by City of Ames personnel on adjal_en_f,/c{.{_"l.and"using a farm manure

- spreader, According to Ames Laboratory';_e.rs_'n'h'el','sdl_qe residual contamination

was found where the sludge/soil mix_u'_e,Wa_,..tem'[oorarily piled, However, the

material was spread in an area large"en.o_cjh to,make thorium levels less than the
• ' , N_, , ', "t I

FUSRAP/SFMP maximum permitt:ed, sd'r,f;_e"le_'el of 5 pCl/g soil averaged over a 100-

square-meter area, '"'.','.'".,"'"'.:,"
¢' '.

, _. rl

3,2,3 Environme6tal IVIOnito_In:_ Program
0' I '"g. 'q' r __, d

, ,

4" t , ' ',_ ' _ '

'l'a_'_ a y:'activiti s do vea s n nt poten aBecause current :r' tor e not ha icj ifica ti I to

contamina,t_',"s'6'tiS, tl_'e"'Ames Laboratory does not have a routine monitoring_' _ p , '_'

program fo'r'.i,sO','i4_,;'.',H,owever,in May 1976, at the direction of the DOE Chicago

Ope,_a'el'o_sOffii_e_ a radiological screening program was performed by the Ames
4' _i_ _ * 'V'

Lab*o,l:'a,t6@to identify sites possibly contaminated with radioactivity as a result of,_ ,'

Ames La'b0ratory operations at the Annexes and the sewer release incident site_,

The radi'61ogical screening program included soil sampling and/or direct

penetrating radiation screening at Annex I, Annex II, 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 Laboratory 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 screening program. Soil samples were

taken at ali sites designated for radiological screening, except Anne× II and the

Grand Avenue underpass. l'heAnnexll area was in 1976 and is currently covered
i

with concrete so only survey meter readings were performed. Survey meter

readings at the Grand Avenue underpass did not locate any ._reas above

background levels. In addition, site personnel could not confirm th_oug:_ interviews

and record reviews that contaminated sludge was actually plac_'d:.a_,.this area

(Vierzba, 1985). As a result, no soil samples were collec.te_' .t"_,,,. a;_:,,the,:u'r_derpass.
Additionally, a background soil sample was collected at the'lSiU, G_i.f:Co_Jrse (Figure

2-2) '_
d *- ' I ",,

In general, soil samples were taken, using a 0.75_i,_ch'"'(._cm)" diameter soil core,

sampler, to a depth of 6 to 8 inches (15 to }o:'!__):"i':;_t,.th_'wPcP, a 2-inch (5-cre)
diameter core sampler was used to obtain';s'ampl'e;s.i'.to'_a_"_epthof 30 inches (76 cm).

These soil cores were then divided in_o,,.4-inch ("l'0'-cm)segments to determine
, % '., _; f

distribution levels of the radioactive"n_ate_iats in-t'he soil. Soil samples were placed

in a standard geometry contai_:'er, h0.[dliifi9 _pproximately 400 g of soil. These

samples were analyzed qualitativel,y a_d quantitatively for gamma-emitting
%. '.

isotopes using a gamma _e, ctrometerw'ith a germanium lithium [Ge(Li)] detector.

,' ."' "-..'i...."i.." =
Of the areas samp•l_e8 .above-l:_a_:kground levels were detected at only the razed

Annex I area ,theWP",,CP,.,a_i:l the City of Ames Airport; the results of this 1976
.,

program ar.e.dasc_Jssedb.e[ow.
• .,.

Ann.elx,f'-'_our_!'l..samples were collected at the original site of Annex I (Figure 3-I)

and",_ib,a¢kground soil sample was collected at the ISU Golf Course, According to

interv[e.w_.with site personnel, these locations were selected because of the

direction {'he 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 0.0to 40.5 pCi/g of soil. The uranium-234

should be in secular equili.brium 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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I
TABLE 3-5 Iit_:_

GAMMA ANALYSIS RESULTS OF SOIL SAMPLES _
FROM THE FORMER ANNEX I AREA

...... ,, ,, , , -_

Radionuclide Concentration
(pCi/g)

Sampling Location ii ii i iii i iii i

228Aca 208TIb 234Uc,d

III . I III IIIII

le 0.644 0.222 12.1:1'!i_ -
ii ;_ i

2e 0.737 0.269 4_;5 '_!,, -,1o%,I i i I I iii

'":11'2 5 "<...."3e 0.635 0.280 , ." , ", _i;_:. -,, ......... . Ii.,,"' '._i!!! __

4e 0 789 0 295 ",'i" ' ....,_. . :'.. ,,',_'O,.i i i ii ii ii i .......

Backg rou ndf O,607 0 _:1'_., '"';i"'.0,0ii ,. , :, , *. ,_ ', ... i
i

m "'' ". '

Source' Adapted from Vierzba, 1985 <,..!., ".i'_...,.. '., ,"

a 228Ac = Actinium-228 <atho,i:um,2;_'_idaughter)
b 208TI = Thallium-208 (a tbo, ri_i_'-._232d_'ughter)
c 234 u = Uranium-234 (a.u#a_t_i.ur_238arid thorium-234 =

daughter) :,':'_,., ":,",,, '.:_:,
d The uranium-234 con,cen'.tr_'t.ion"wgscalculated using the

parent protactiniur_:-.23_4m".S,:l'00 ll(iloelectronvolt gamma
energy peak. ,:"-,. ',.,':._,....', ",.:"

e Location shown onFigure"._,-1

f Background Iocatioh.:.tSUGolf Course
• , _

,,,.,.,i,, "¢,,.,,"i.," :-
, ° ,1° . ,'

_'i f. .'" ," ''"
, ,.

• . [[
r' o' . ,,° ,,. ,., i I_

., , ' , %., ,

, . t ; ,J

4_

* ., ,
• , , o

,,.12.. -
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_ the background sample collected from thelSU Golf Course, Levels of the thorium-

__ 232 daughters actinlum-228 and thallium-208 from the razed Annex I 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) dete_ted 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, respe_!vely, of s0il

- at the surface. Actinium-228 and thallium-208 levels at the._u'i_,ace in the

background sample were 0,77 and 0.38 pCi/g of soil respect'iWe_':., Above-

background levels of the thorium-232 daughters actinium,_28"_d,,r _ _ ' ' ' t h a_ m - 2 0 8

were seen at core depths to 76 cm in some WPCP samples. , " _'' ....

Soils were also sampled at the WPCP in 1985 in the.area _f,,cdn,_amination identified

- during the 1976 program (Figure 3-2), Concentra{!!Qns o_:_thoiium-232 daughters

-- (actinium-228 and thallium-208)in the upp_r:i_i:i:,'f_oo'_!'!ofs'oil ranged from 10 to

50 pCi/g in the vicinity surrounding sampl'ei'ip_in_",.l"an'cl" 3 in Figure 3-2 and from

-- background to 10 pCi/g in the surroun_ling, a_e_,., :l=h:e1985 samples confirmed the

presence and relative concentratio_s'e'sta_'14shed't_or thorium-232 daughters in the

1976study " ",i ,',"' ""

'.% '_ . "v'

The WPCP is the only site,6f,the sewei"t_lease incident sites that currently has direct

penetrating radiatiQn'i_dose..rate,s"above background levels, and is discussed in

- Section 4.3.3 '""'"' ' '"'""""

City of AmeS,.Aiiport -"l_i'ne soil samples were collected at the City of Ames Airport

(Figure 3-3)'"alh_,_r_e::background soil sample was collected at the ISU Golf Course.

_ The.cj_n_'ma,,, , an'al',y_isshowed significantly above-background levels of the thorium-

232*dau°9,h'ters actinium-228 and thallium-208 at only one location (Table 3-7). The

concentrations of both actinium-228 and thallium-208 at this location were nearly

20 timesth_e background levels in the sample collected from the ISU Golf Course.
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I TABLE 3-7

_ GAMMA ANALYSIS RESULTSOF SOIL SAMPLES FROM
THE CITY OF AMES AIRPORT

-- , ii i ii ..-,

Radionuclide Concentration (pCt/g)
- Sampling .....

Location
228Aca 208TIb

II II

lc 0,77 0.34
, i i i , i Ill

2c 0,99 0,29
_' ,

ii , ,i i i iiii iii ii i ' '1

3c 0,0 0,11 ,,...... ,,

i 4c 0.73 0,2,3....., ""'"',
i illll

0: 0 ' '5c 0.54
i i

6c 0,61 .,,. O._lO,',',',...... '
li t" .... III I° "| . L.,

7c 0,80 ,0.29
,, ,, , ii ', . ,i',....i':..:7... ,, ,

- 8( 0,77 ';':'i':",, "", .:'0.25'
, _-,[, i !_?l "|

9c 12,1 " " ', ' "4,07
, ,. 'h j ,I,, ._....'.jji!!ji,,,

I', '4

" ' J'J- '_'" '_"' " "_i

Backgroundd :',0'i'6,1'' I : : r _ ' ' ' I , ' : 0,21o

I%

: V.ler_ba,',.1985Source Adapted from " ""
'%,

'"',"'*% ", t

a 228Ac - .Actinium-22.8:(a thorium-232 daughter)
b 208TI ='_Th.allium,208"(a thorit,m-232 daughter)
c Loca.t.i'_nsh'e.w,non.,F[gure 3-3

- d Bacl_gmvnd 10,ca_i'6n: ISU Golf Course
_ ,: ,:, .,".',, . ..'

- ,i,_:i:,,.i ' ::,'i'.i..,.,.:,':.':'_'
.' _° r , ,,

, ° ,.

,' .. 4 , % to

,- ,,. .,' , .,.

", ,i'%," . '

o. _,, ,

hl "'s
'o'
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I
3,2,4 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 findings in Section 4,5,2 (Inactive Waste Sites and Releases),

3,2.4.1 _/

,i

None _::: -

" . ,, ill""" " "3 2,4,2 Cate_qoryII ,,' ," . ': '.,' ';, _
I .

i' _' r ,

, r_ 1,

1. Uncontrolled removal or disturbance of radioa',i:_t,vely""c6ntaminated soil.

Uncontrolled removal or disturbance of the radi6a_,t,iqe[y,¢ofi'(aminated soil at

the City of Ames WPCP may result in expand_,a,,area's,d,_co'A'_tamination.

_ °j •,,, , i _

From July 1951 until August 1952, ra_Jl'o,act'l,V_,material released from Wilhelm

Hall at the Ames Laboratory to th'e"s#n[_,a':'ry se@er contaminated sludge at the -

WPCP with tlnorium and thor,!l_m"d'a.:_g,hte_, The contaminated sludge was
" "* %'', _' '* "fl

temporarily stored in an u_pr.otc:_;t.ed;pile' on the ground at the WPCP,adjacent

to the sludge drying beds Lin'.ti,I.a",d'isposal method was identified, Sectioni --

3.2,2,2 provides a discussion o{"t,De disposal method, The pile was removed,

but the tempor.a_y sto'i'age o,f"i]he contaminated sludge caused contamination =. . J .,

of the underly .,soil _i.f,'l_"'thorium and thorium daughters. Soil sampling, . . ,_ •

results from 't.he'",.T§76,_l'adiological screening showed elevated levels of the --
, i ,, , ij t ,

thori_!m."-'23) i dabglhi6rs actinium-228 and thallium-208. Additionally, the

WPC0i,sthe._qnly,site that the Ames Laboratory has surveyed that currently has

,d]rec't pe'ne,trating radiation exposures above background levels (Section

".,'4.3':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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I
•__ and thorium 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 north of the contaminated area for temporary storage,

The mixture was eventually spreadby Cityof 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 mlxture 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-meter are"a_..

',, %

3.2,4.3 Cateqory iii " '"" " '

None ,.,.',.," ,..,, ,,,, ,,,,
'v'

3,2.4,4 (:ateqory !V "', ', "
• . '_

None ,. ,
', t, %, ,,

,. ,,,,. , '. '.". ", ,v J, t

N, . ' '1
• .., .0 "' " * *

, ,
, , ,,

" "t

", '% 'u'
-- ,, ,°

c I ', ,,
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• , f,• ', . _.'
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3,3 Surface Water I

Thts 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

theASC; and findings and observations related to surface water, Drinking water
sources and uses are also discussed,

,t

3 3,1 Background Environmental Information " '
., ,

if ' ' ' * _1 *1

313,1,1 Surface-Water . ',Drainaqe ,, ,, , , 'q i_
tI

4'=, l I

,, 'r' _,, ,1 ,** i
' ,, t_ ' ,4

The Ames Laboratory is centered in buildings on the,.'h'o.rthet'n',_,lde"of the ISU

campus (Figure 2.3), although use is also made of sever.a!
:,bu,tldt'r_gs at the ASC,

located 1 mile northwest of the ISU campus (FlgO'i'e, 2-2')": t il'areas are located

within the Squaw Creek basin, The Ames Labdi"artor._/.:_'uild'l,n'gson the ISU campus _-

are 1/4-to 4/lO-mile south of Squaw Creek,_bil_'._:h,e'A'SC-;is'"- - approximately 1/2 mile

west of the creek (Figure 2-2), mrtbutari_'to S_'_a,w C._eekthat are affected by Ames --

Laboratory operations include Onilon "C_.e'bk"C_hion Creek Gulch and several

unnamed tributaries, which drail_..the.,/kSE_ _an'dClear Creek and College Creek,

which receive drainage from the m:ai'ih.l.SU'_mpus (Figures 2-2, 2-3, and 2-4) =,, _, o -
, ,,

¢: ,

Squaw Creek flows into'.the..So.uth .$_,dnk River approximately 4 miles downstream
• ,jl' . '

,of the ISU campus,:(F,lciure_...2-2),,,'.Yhe City of Ames WPCP is located on the South, ," "4

Skunk River, 1/2 mile,_do'WhstrL_amof the confluence with Squaw Creek The South

Skunk River flO'.ws,:i'_tott_e.M'(ssissippi River on the southeastern border' of Iowa, 160
1' 4' ,

milessoutheast.o._-:Ames.,,.,,,...., (Figure2-1), squaw Creek and the South Skunk River are -
the maj'0rlso,urce_',o.f recharge to the Ames aquifer, as discussed in Section 3,4,1.2, =

,..'<,' ; ) "'.,,"

A gagir_g'}tation is located on Squaw Creek at the Lincoln Way overpass, east of tP

ISU campu'_"'(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

_t3/s, in June 1975 (Melch,_r et al,, 1987), Flow measurements for the above-

mentioned tributaries into Squaw Creek have not been reported,

3-36



!
ql

The Ames Laboratory faclllty on the ISU campus has no permanent surface-water

features, During rainfall events and snowmelt, drainage occurs by overland runoff

from permeable grassyand landscaped areas and from impermeable areas such as

parking lots, sidewalks, streets, and rooftops, Overland flow is then collected in the

ISUstreet and parking lot gutters and routed to the storm sewers In those areas, as
- described in Section 3,3,2,1,

41

The ASCIslocated on a drainage divide between Onion Creek Gulch to _l_ewest and

several unnamed headwater streams to the north and east (Figure 2'-_.''),,,,_,T'h,e'crest of

_ the divide runs north-south, just west of the Ames Laborator'y'R_earch,,P,4_actor,J i _ ,

. (ALRR) Building, Onion Creek Gulch is an Intermittent hea'dlWatlerf.,:trJbutarythat
' pq '4 q

originates 1/4 mile southwest of the ASC, lt flows into,q:_o.n Cf'eek approximately
- 1/2 mile north of the ASC (Figure 2.2), Onion Creek, al.sean"t.ntei_lttent stream,

flows into Squaw Creek nearly 1/2 mile below i(_'.'¢.onfl'_'e:_ce"withOnion Creek

Gulc!', The unnamed streams also flow into sqdaw,cr.e._k liZ_':hqilenorth and east of

the ASC, ','"" :'"*"".,"'"""'"'""',"i'."_ -.'. ' _:', ,

 na: o,nlk• With the exception of stream chanr_ls, ;:'there are no wetlands or flood-

prone areas at the Ames Laborato:iy,. , , ,, . ,

- 3,3,1,2 Water Supl3J3_Uses.and Tre'atment

, " ' t" "

Water supply to the A"_6s La'bofa{"ory is provided by the City of Ames municipal4 ' 4 q'

system, The source6f",water::is the Ames aquifer, a deposit of alluvial sand and
. i,,,

- gravel, whl.h'.uflderlies'.the"City of Ames. The aquifer is recharged by the South

Skunk River'ahd._S_ua,w Creek, as discussed in Section 3,4.1.2 The City of Ames' s ' d* t

pumps.fr.0'nt.20v_el.ls(Figure 3-4) of whlch Wells 7, 8 9 and 10 belong tolSU Wells
," , ;,, ,,,, I I _ ,

7, 8,"a,hd,.9'.supplylSU's power plant but can be diverted to the city treatment and
distributi_r_ system, while Well 10supplies 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 treated at the City of Ames water plant for iron removal, softening, solids

removal, disinfection, and fluoridation before being distributed to users(Neumann,

1988)0At the Ames Laboratory, municipal water' is used at laboratory sinks, lavatory
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z sinks and toilets, drinking fountains, for lawn irrigation, and in lasers and other

_ research and malntenanceequlpmentforcooling, Wlth the exception of bottled
delonlzed water that Isused in laboratories, these are no other sources of water,

= 3,3,2 General Description of Pollution Sourcesand 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 dtsposal/disch_,rge methods

used are discussed in the following subsections, ' ..... , ',,,,
',_ ld_' 0 ,

3.3,2.1 Sources of Wastewate r '",.",,,,.," _".,,,
, _ ,

j#,,

SanitaryWastewater ',' ', ',i °' I ,

Sanitary wastewater is generated from ali agti've,,Nm'es Lal_oratory buildings with
i q,_, , ,

the exception of the High PressureTest Fa@lJ,ty'a_",t..h'e'A.SC,]"he rnajor sources at ali

these buildlngs are lavatory sinks and t_ll'ets agd d_l.D:kingwater fountains, Showers
are also contributing sources at the, 'Cam*p_'Wa*i"_house and the Maintenance Shop,

At both the ISU campus and th_i,A..SC,._the,':AmesLaboratory building sanitary lines

flow into ISU'ssanitary sewer sys:t'e.'m,_lq],chalso carries sanitary wastewater from
ISU-owned and operated.,butldings."T.'be combined flow at the ISU campus and at

: the ASCis then routed,,t,o t he,City,of,'Ames sanitary sewer system, which terminates
at the City of Ames..WP'CP,,as"digCU_'sedin Section 3,3,2,2,, ,

', ',, .,' ,.

- This same sys_em."alsd,_ati'i'e'sindustrial wastewater from the Ames l.aboratory as
discussedb"e,l:o,w,'-:'.,,.

, , ,., ', '%
_ ,' _, ', _

, ', ',

Ind£'.s't_iiaFWaste_'ate r
0

The majo'r_'gources 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 snurces include cooling water for weldingat 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

system and air compressor at the Paint and Air Conditioning Shop; and floor drains

atseveral shops and laboratories in Spedding Hall, Wilhelm Hall, and the Metals

Development Building. Based onSurvey team observations, these minor sources

contribute litt!e; if any, contaminants to the wastewater. _-
E

,*h

The dominant component in the industrial wastewater is potable wat'e_.,.discharged

through the sinks in laboratories and shops. As discussed in Sectio'i_.A4,:_i_"i_ostliquid

hazardous wastes, which are generated in small quantities in.[abor.a_ories"a'_d shops
' 4' 4" r q *' "

at the Ames Laboratory, are segregated in separate contat.ners-'and are either

treated on-site for recovery or hauled off-site for disp.e_al.,.., ,. Hov_e,ver,,. "a portion of
these wastes, including acids, alcohols, solvents, an_,"d'il_'te m'_al solutions, is

,, '.° ',,j .'", °,, .

discharged into laboratory and shop sink drains. "' "' ,.. "..,'" '"

The washing machine at the Waste Dispos:_,l,B_iiidir_g'is:.t_sed for washing clothing

that is suspected of being radioactivel_i,_o.nta:_i.nated. The washwater is detained, : :r i. ,

, • % '.

in holding tanks, located in the,b'aseme.n.t_'f_? analysis. If concentrations of

radioisotopes are below DOE D_r,lvedCor_cen_.ratlort Guides (DCGs), the water is

released to the sanitary sewer. Ra-d'loisot_pes released to the sanitary sewer have

included small quantities, ef tritium, co)_alt-60, and cesium'134 and 137. From 1984

through 1987, 16,350..._jallol_s, consisting predominantly of washwater (andsome

ALRR decommissioni,ng wasl:e@'al_er in 1984) were discharged from the Waste,: _ .,°'"., .,.

Disposal Building ta'n_"in...fbur releases to the sanitary sewer (Table 3-8) (Voss,

1985a, 1986ai'.il_:t:his6r_;'-_.i987a, 1988);
• ' 4' t , '*'

The i.nd._strial',iw, aste'water is discharged into the sanitary wastewater system

desi:r_bed".above'." There are no separate records for the volumes of sanitary and

industrial,.waste discharges. However, ali Ames Laboratory buildings and rented

space on tl_'e 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 RELEASESFROM THE WASTE DISPOSAL BUILDING
i ii _lllnl_ ii iii .

Volume Amount DOE DCGbRelease Datea Released Radionuclide
(gallons) (_Ci/L) (_Ci/L)

= "' I II I I I

November 11, 1984 7,500 Tritium 7.2 x 10-2 2

Cobalt-60 8.87 x 10-4 ...:. 5 × 10-3

Cesium-137 1,36 x 10-_l''':J-_.",.3x I0-3
..... . .,!,.:,,,,, ',, ;_,

_ October 29, 1986 7,050 Tritium 1.9 x,"10-2:': '":'...2

Cobalt-60 13.67"X.'I_'._'.:",::., 5 x I0-3

Cesium-134 ';";_._1',2,×10,:_2,, 2 x 10-3
Cesium- 132,,. "9:,Z4x" _0-4 3 x 10-3

I II II II _._l-_ 'lilll_ .- II IlllI I

February 18, 1987 300 Tritiur_..-..,. .'.. ". 2".._x 10-5 2= ,.

........... Co_.lti'6,1_i,i' .... ...£:'8.0 × 10-7 5 × 10-3
July 16, 1987 1,500 Gesi'u_:_137._:'-, 4.0 x 10-7 3 x 10-3

"i ' _'.', ",::_!.'., "_'"
I i , ii

Sources Voss, 1985a, 1986a;Ma " .... ....i8', tl tso ;l I i'988
':'",, "","'i'";' ':':'

a No releases were made in 198S,",... "",'.',".,.
b DOE Derived Concentration Guides. "'
c February and July 1987 combined'.,:'

-- ', n

•"" ' :i:
• 4 j .

. i • ,_° . ,
_, f .,' ,4 g°

-- . , °, _, _ .• , i
., t o • '_'

_ " '"t "¢"...... '.i ;"'

.,.:::.., ".,?:,.,
° , '. ,% °,

, ,. , ,
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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 agreer_n_nt with the

_, , •

City of Ames. One sampling location is at the point where the _'nt.i,r_,'_sucampus

system enters the city system. Because flow from the Am'es_l_abor_l_'_ry only

represents approximately 6 percent of the flow at this pOi_.t_._:[he,.data are not

representative of the Ames Laboratory discharge ,."'_,.. ",.".
_, ,'- _1 "' "_"

, .' , '%

Another sampling location is at the point where'_(oW frolm"ilq_'ASC enters the city

system, In September 1987, DOE terminated i4:sileasel._t4;he"_ASCand, since then, has

occupied only two of the four actively _i_ed 'b_ii.ldi'4gs:' Before that time, DOE
.% :o '% %%

operated the entire ASC and was usi_g,,ch'r.Omat'e9 in the ASC comfort cooling

towers. Thus, analysis of total chro_.ium. _.0d. pH:_as required by the pretreatment

agreement. When ISU took co_t_olef',ithe"a_a, chromate use was discontinued.

However, pH and chromate have,.st.ill b_r_ analyzed and the most recent data
'% %, /

available (October 1987_'.yielded resu_l_sas follows' pH of 7.6 units and total

chromium of less than._.02._i.l!igr.,ai_ per liter (rag/L). These are well within the City =

of Ames recommeni_cl ,muni}:i_'af'sewerage cystem allowable d!scharge limits of 641 ° ,' I _°

to 10 units and 3.5"mg/L.;"resl_ectively (City of Ames, 1983). --
. ,. % i , ,'

o* ,, ., , ,,

.,' ,J" ° L .

Storm wate_,,"-,_.-"_.

Sto'rn_water is ge6erated by rainfall and snowmelt runoff from paved areas (parking.. '_' ,

lots, ro'a_.s,sidewalks), rooftops, window wells, and lawns, lt is collected in gutters

and then'n_uted 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. At that 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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shops 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 ef 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 t_is same area

- flow into a series of storm sewers on Pammel Drive and beneath_',,the Physics
,'.*,..,,-: ;

Addition (Figure 2-3). These sewers join east of the Physics Additi6h:J/,'T_e_,combined

_ flow is carried eastward and discharges into College Creek<::_,C_i[t_geCr._k then

flows into Squaw Creek, 1/2 mile downstream. .,.,..;.;, ;: ..,,;,
,I°:_,i:_",, ", ".

At the ASC, stormwater on the west side flows overlapd, [r_(O...Or_i'onCreek Gulch.

Roof and foundation drainage from the ALRR _iJ, din_ii;sp'i_'ed to Onion Creek

Gulch. On i:he east side, an intermitten_:idtai_a_e cJ'i'_ch originates at the

- northeastern corner of the ASC (Figure 2-_,_'_,,Tilii_'i_jitc'h:_:t;eceivesoverland flow and

storm sewer discharges from the north_as,terhlportiah of the ASC. Roof drains from

the ASC Warehouse are piped to t,brs.d,t.t_:ih.leswe'll. The ditch flows to the north,

along a gravel road, approximately i/4-_mille ;tb!:'the Squaw Creek floodplain. Runoff

from the southeastern portion of...[he A_'C is collected in a storm sewer, which

discharges to the head o_'.an intermitte:nt ravine immediately east of the ASC. This
,,

ravine flows into the Squaw.C.reek.fi'_odplain 1/4 mile east of the ASC.
,:..-' , *.;,'.iJ,"

" Stormwater may a¢t;'as.'a c_6duit for contaminants it contacts on the surface as it

runs off and.,i_The: g r0uhcl..as it percolates downward.

• , _

3.3.2_.7.,.';i"Wast_.ewater Control, Treatment and Disposal
. , .

The A me:s.Laboratory has implemented several administrative procedures to control

contaminal_ion 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 t[qe municipal

system, asdescribed in Section 3.3.2.1. ,.,,!, -

The City of Ames WPCP, located along the South Skunk Rive_:i_ ':_lgure" ,) has a

design capacity of 2,2 mgd but is presently treating 6.5 mg'_t_ii'.#!!i_.q_.p,lantfurther

down the South Skunk River, which is planned to beg[_!!opera'_'i:_n,s,,_.,.- -:.._' i'n {'he spring of

BE

1989, will have a design capacity of 12.1 mgd. Thepres:cX._:t.'_l'_'n,t(Fitjure 3-2), built in
V

1949 or 1950, uses settling tank and trickling f_l._.r tr_a_:ime'H't, Sludge is land- '_

applied in fields next to the WPCP and the liq_id_ref_i'k_nt.,,. _ _ _._i_:!_lischargedto the South

Skunk River. That discharge is National'_l_qll'_t_nt':Dis_arge Elimination System

(NPDES) permitted. Another municipa_:_,r,ea't_ent"p}ant on South Maple Street by

Squaw Creek (Figure 2-2) no Ioqlge.r"i.:e_iii_s"_'_:d-_ preceded the present plant,

However, the University had its e'wnpt_{l.t/_nt_l'the 1940s, when it was connected to

the municipal system. The Ame_-.'.'_abo'_.tory buildings on the ISU campus have

always been connected tt_..the Univer'stf,y sanitary wastewater system,

." '0 '. '°, ,' °"J

Since 1978, wastew_ter f,rom"t_.";_SC has been discharged to the municipal system.

However, from 196't',"w.h'en,tbe ASC was first developed until 1978, there were four

separate tr.ea'._m'e_tsys_i_m'.'s"atthe ASC. Sanitary wastes from the ALRR Building and

the Waste D[spOA_t.Bu, laing flowed to a septic tank and then to a subsurface sand

filter,.,'La'_Qra_'_ wastes from the ALRR Building drained to an acid neutralizing pit,. :., ,0 o,,,

and i,_'usp_,cted o# known radioactive liquid waste from the ALRR Building was

route_l.:,{o holding tanks in the Waste Disposal Building. Effluents from the

subsurfac'e"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

ASCWarehouse 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,

3.3,3 Environmental Monitoring Program

q:i !_'I

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

washwater from the laundering of clothing suspected of be_' ,'.i '_l.!oactively

contaminated is sampled for radionuclides before it is batc_'rel_easec_.,_,_om the

radioactive liquid waste tanks in the Waste Disposal Buildi 'gt_3,t0.the,_lty.,.. .,... of Ames
- sewer system, These samples are taken by Ames Labo'_atory 13e'rsonnel, following

written protocol and are analyzed at the Ames Laborator_,as di_,_ussed in Section

4,4.1. Samples have been taken from the waste _'a,h,kssin,c_ th_ construction of the
'l ',, . 4,

ALRR in 1962. Until 1978, th'ese tanks dischar_g'_d,t_:_'_ion"Creek Gulch, and after

that to the City of Ames sewer system, 0;_P_esu't0_:s.10f'tkissampling since 1984 are

- presented in Section 3.3.2,1. At no'i{lme"hlave"r_teases exceeded AEC or DOE

standard '" " " " ' '
• ' %'', • 'l

, , q, q

Iwl June 1984, ISU entered int6,.,'an [n:dustrial waste pretreatment program

agreement with the City,:iQ[ Ames, un_Jer which effluent from the ASC to the city's

system::,was.'to be"cj'rab-sampled semiannually for pH and total

sanitary sewer *C.. s'operated by DOE through a lease from ISU untilchromium, Althou'g,i_"'the AS '_a'

September 1987, t'he'ci,ty ha{:taken the samples and the University of Iowa Hygienic

Laboratory..h.i_perform'e.ct"l:he analyses. Total chromium was required for analysis

since DOE b,sed'_ater,containing 30 mg/L chromates in the comfort cooling towers,
, . , .., %. r_ ' ' "_, .'

ttle b'lewd,own.,:f, rom which was discharged to the City of Ames sanitary sewer

sys_e_._...lb"1985a'nd 1986, concentrations of total chromium in the discharge to the

sanitaPyii_ewer system ranged from 0 to 0,019 rag/L, and pH ranged from 6.9 to 7,75

units; Cit_"'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 theASC. 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 discharge point, " '

on Onion Creek upstream and downstream of the Onion Creek Gulch, confluence,
! 't

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 concerltrationi; of

radionuclides in the surface waters and sediments were aJ._ays'belov_",_'he dose

derived from the DCG (Voss, 1£55 through 1981; Voss and So'b'0t,t.k'_496,4).

';'"-;':'/i" '.,, '""" "", ""!. "'
Environmental monitoring for nonradiological parame':tei'.s_(ch.10_i'des, hexavalent

' A o . • ,, , J

chromium, zinc, pH, five-day biochemical oxygen 'demancl,'.,ancl':fecal coliform) took

place from 1974 through 1978. These sa_'!es_.:._'aker_"as part of the Ames
Laboratory NPDES permit monitoring requ:li"e,meln_:s._'vv'er_collected and analyzed by

Ame,_ Laboratory personnel using EPA','and fi_td te_:t kit manufacturer's I_rotocols.
" "l %. '.,

The permit was terminated in 197Ba{ter".,t._eAS¢ effluent discharge was rerouted

from Onion Creek Gulch to the:iC,ity"o_{,:Aihq_i:'sanitary sewer system in September
. ,

1978, Water samples were taken"frb0q{h_ discharge and from Onion Creek Gulch,

upstream and downstrea'm of thedi_rjlarge. Ali parameters were analyzed in the
'. ^

discharge water, bul;.,O.nly"hexaval'efit chromium and pH were measured in Onion
Creek Gulch water..".," ,..

_ t' ,"_'* "I "_
, ,, •^. ,

NonradiolQc_iical':'paranq'e{'e'r's were usually within the NPDES effluent limits, A
,' 4 , ' • E

notable exee'ptieh,'was hexavalent chromium, which exceeded the NPDES limit of

O.05..f_gl'E, neairl,y 70 percent of the time. However, hexavalent chromium

cor_c_nt.ra,tions in' Onion Creek Gulch were not detectably different upstream and

down_tr'eam of the discharge (Voss, 1977, 1978, 1979),
, 's

,J

3,3,4 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 Catccjory /

None

3,3.4,2 Cateqory II ,_,
*

,,?'!,,+; ',
None .....' ','''*l 4,

+<i %,,., .! _,,

, 0•

,,,+: ,:}
3,3.4 3 Cateqory iii " ''_ _-, ,.

.,.,., . + _ ' °. •
i '_:++

• . ,+::_. 'i+, ',%

+'+ i "_. t, +*, +,
i. + , ,, +_+

None "':'" '" '".
<,,. ",! !.," ..'., .,,

+++, 1, ", _

3+3.4.4 .CateQory IV+ ,:+:_;_r,:,,.,..'.',.:',, ','

,:+i:,i,.,1 'i_:::,., ' "_ ."'•],_ :; ,+ ,
• '_J +'la 'li _'+

+ i:,::, +I' + +f +i: +:INone .....++:,., ,+,,+ •

'+ ' ,'+. :+l "%. +_, 'v"
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,+ f +" *

,,+

% ,,p, .:,* . _++,

i . , ,, • "

.," ,.' ',. i
, L"% t .,

+ ,,.;;,+,..... ......+ o' + ,+ i,:, * "'_,,,'
, • .

.+o' .,, , +'% %_o+. *, ,,+

,i' s' +' ' 'v*, , .'

, ,, +

,+ '%

',% '1,
.+

3-47



3,4 Hvdroqeoloqv

This section discusses regional geologic conditions, aquifer characteristics, pollution

sources and specific controls, environmental monitoring programs, and the effect

that Ames Laboratory operations have on the groundwater,

3,4,1 Background Environmental Information

,l

Most of the background environment,_! information in this sectro_ has been

provided by an ISU doctoral dissertation entitled Occurrence, 'b).o.v__ent, and
,'q'', ,

Evaluation of Shallow Groundwater in the Ames, Iowa Area (A.t_ha.Vt_197b)_';:,
** _ r ,

_' J',,, " e
_ Q

3,4,1,1 Geology '"" " "' ',:i",.
** j', ", %', 'i ',,j '_*

The region surrounding the Ames Laboratory is'::l;hantiecl,::bySypically 220 feet of

Holocene and Pleistocene deposits of su_:flcial.'g.[aciof,f'uvial deposits in the

floodplain areas and glacial drift in the:_'up'i'a.'_'d'al'ea_ (Table 3-9). The Ames

Laboratory is located between two a_,Ibv,ia["y'alleys_:that correspond to the South
, _,

Skunk River and Squaw Creek, Thle.,be.c_r.q'c.k'{_:derlying the Pleistocene deposits

consists of approximately 235 fe:c_.tof,_'e:n_sytv_rlian shales and sandstone and thin
', ',% , ,,

layers of limestone, Underlyingthe"Penn),ylvanian deposits are up to 1,000 feet of

Mississippian sandy, cherty limestonle, shale, and dolomite, Underlying the

Mississippian deposits,._sth'e,g.t. Pet,er:Sandstone Formation,
, ,' ',, , ,,

,' _' , '_ ._,, ,

The floodplain,de.pos*itS.,, ..cdnsist.. of channels, overbank, terrace, and colluvial -

detritus, w..hi_h'f:o:rm"a"c<j'n_Plex interwoven meander pattern of sand, silt, gravel,
_, (' , ,

and clay that, d[sp!a,y_ extreme variations of lithology over short horizontal and

verti.ca,[ d_s.tanCe':...These geologically recent deposits follow the courses of the South

Ski:nk.'.RJ_.e'rand 'Squaw Creek.

The uplahd 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

topography in the upland areas surrounding Ames is mature, with relief ranging

from 20 to 50 feet. Relief in the low floodplain areas averages less than 20 feet, The
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TABLE 3..9

IDEALIZED STRATIGRAPHIC SECTION, AMES LABORATORY

iiii - inl i i1,,,,,, ,, I i ....... j

Depth
Age Lithology Formation Thickness Below

(ft,) Surface
IIIIIII I I ] I J I I II IIII II III II I III I1'111

- Mixed Sand, Silt, Clay, SurficialSolls 5-.10' 0-10'
Gravel

_

. i!

Holocene & Fine Grain Silt and Upper Till 60' ,: 10- 60'!

- Pleistocene Clay, Sand ,...., ,.

" Fine to Medium Sand Intermediate 30'.. '"60- 90'
and Silt Till .,.,',. ,,! ',

Coarse Sand & Gravel Ames Aquifer "4_',..:!'. ' ,.,90 - 130'

& Cobbles ,.,",.. ".,,:',,,,'
Fine Grain Sand, Silt, LowerTill ', ",.90;"" 130- 220'
and Clay ,:"... "",.' '''_, i,"

i iiii '

............... "n ...... kee .',, ''' " " 235' 220- 455'- Pennsylvanian Shale, Sa dstone, and Cber.o ,,,
Thin Layers of ,GrOul_' ;.. .

;", _i ",, ' _ "' '_ °lLimestone . ..:,. .,, ,,

- Mississippian Sandy Lii';estone '_ '" St,,Louls" 29' 455:4'84'
e,, . .

Shale and Dolo_i{_,. ".Wa, rs_w 51' 484. 535'

- Cherty Dolomi.te,and",., Keokuk N/A N/A

Limestone ..., :i, 'i , , I, ...........................

0.i.,, ,. ..,.-- ' 7 _'

Source, Akhavi, 19.. ,.,.,,

,,,.,,, . ,,,,,.::,,.,'i f ' *_

- ,, , ."-".','",l" 4' J.
#

'' 'r' e..,. q'*

tl 'o ', Jl.

'u'q' 1 f0 . . {

,. ',, .' ,

, B:,

'o'
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upland deposits in the area of the Ames Laboratory can be differentiated into four

distinct units, the Upper Tilt, the Intermediate Till, the Ames aquifer (the lower

portion of the Intermediate Tilt), and the Lower Till (Table 3-9), Above these tills lies
m

a thin layer of surflclal soil, The total depth of these deposits is typically 220 feet,

The Pennsylvanian shalesand sandstones that Ilo beneath the upland deposits form

two buried valleys thatiwere formed by the South Skunk River and Squaw Creek,

The valleys 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 $_uth":Skunk, jver and

Squaw Creek, These outcrops typically are composed of CR'et'ok,ee.Gr,qup bedrock
(Pennsylvanian period) and the St, Louis, Warsaw,;"Keok0k),.,and Burlington
Formations (Upper Mississippian), ', ", ,,,

f *, *d i'

The most prominent structural feature in th0s,area,is.ao',_astern-dlpp,ng, northwest-

southeast-trendlng anticline that passes j_is,t r__,h"dft_e Ames Laboratory, The

anticline consists of inlters of MiscJ!s's,lpp,i,a,n"i'_:cksurrounded by younger --
'° % "q *

Pennsylvanian rock, The area is tra:hsec_ed,13y,so'feral small faults but is historically *

low in seismic activity, Only two:._lgnl,f,!ca'nte'a:_thquakeshave been recorded in the

Iowa area that have had an e.ffectO.l)..'.t,.he,#'mesregion, An earthquake of intensity 5
occurred in 1872 and allot.ted a 3,000,,_'quare-mile area surrounding Sioux City, 180

, ^0 _

miles to the west, and,anoth'er intelosity-5 earthquake occurred in 1905 and affected

' nd'la 5,000-square-ml!e.area,.surro_j ng Keokuk, 190 miles southeast of Ames.

3.4.1.2 G.r_on_w ate'r-F_,e'gime

Grou.ndwateiir__he Ames area occurs in floodplain deposits, in the Intermediate Till

,'@1 ' " "in t'h_ 'and de_5'osits (the Ames aquifer), and in deeper formations that occur over

1,000feet. 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 5outh 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 tn the lower portion of the Intermediate Till constitutes the Ames

_ aquifer, whtch supplles the CIty of Ames publlc water system. Beneath theCityof
Ames, the aquifer typically occurs at a depth of 90 feet and Is 40 to 60 feet thlck,

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 Isgenerally 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', , uth Skunk

River,The transmissivtties of the Ames aquifer range from 50,000 t_o"4.3_"D.00gallons
-: per day per foot, Infornlation on the use of the Ames aqulfer,'.fe'r,._.rinktr_g_:wateris

discussedin Section 3,3,1,2, '",.",,,_,,":',,
', • j,, ,,

t, ', '4
,** ',° ',, ',,

The Ames aquifer hasbeen contaminated with phenol ftem,acttvlt?es not associated

with the Ames Laboratory, An abandoned c6a'l,,,gasl{.ic'atto'nplant located in

- downtown Ames ,approximately 2 miles east4b'utheasj:',of ttq'eISUmain campus has
', 4' ', ,

been identified asthe source of contaminat'[en (Ah,kavl,i:_70),

Thede',p bedrock aquifer lies below"th _i'_si,,s _ia -age deposits listed in Table 3

10, lt is a regional aquifer anN,, ' " "sup.ptles:w_ter for, irrigation and watering of
-- , ',, ', ',

livestock in the surrounding area':,,",Thi_,,_quifer is effectively separated from the

Ames aquifer by up to 1,Q00feet of shailes,limestones, and dolomites, The depth of
- the deep aquifer isvaTjabl,e",and,m_y be as much as 1 200 feet, Recharge to this

.' ,,' ', ', ,' ,"

aquifer is not know_,t'o occur1n_l:.h'earea of the Ames Laboratory,
__ , ,, i, , i"',","'"'",,",,J' "

3,4,2 Ge'net.atDe9¢'r_p,t'lonof Pollution Sourcesand Controls

The Ames',Lab_l,_tory has eight potential sources of pollution that could impact

__ both'l.h.e".shallo_"groundwater and the Ames aquifer, Six of these sources are* t ,'

_" associat#d with past activities at the Ames Laboratory, and the remaining two

sourcesare'associated with current activities. These potential sources involving past

and current activities are described generally below and in greater detail in Sections

4.5.1.2 and 4.2.1.5, respectively.
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3,4,2,1 Inactive Sources
--

The Inactive Chemical Disposal Site at the ASC Is a potential source of contaminatlon

of both shallow groundwater and the Ames aquifer, The unlined pits 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 field used in conjunction with the Ames

Laboratory Researc:h Reactor (ALRR), Chromlum.based corrosion Inhl_i,tors used In

the cooling tower were discharged to the septic field and may hav'e,Fea,_hed toward
,, , *, q i, i

the Ames aquifer, , ,",,• ,,,',, ',,,",,,

Annex land Annex II, now demolished, were the st,t,es,,qf tho, fl,_m"a'nd uranium

processing in the 1940s and early 1950s, Radloac}lve 'c.Onta_J,na_'s were released

from these buildings to the surrounding soil, and '_'a_/be",a',_u_e of contamination' i

o,,, , ' ,& !of the Ames aquifer, ,....... . ,. ,,
,, _, , I

The Ames Laboratory inadvertently rele_s,e "_.h{?ri_.r_-contaminated wastewater to

the City of Ames Water Pollution _'on,t.rol',Plant',f_om 1951 to 1952, The resulting
. _ _ o

thorium-contaminated sludge,:fr0m.._be';p'l,a'nt was disposed of at the Ames

1Vlunicipal Airport, at a small sludge't, iel'd.ai'61jacentto the plant and at several other
_, '_

locations throughout tb,e. city, The,,'i_ludge at the plant and the airport may

potentially be further.'.distri'buted..,t;_lrough inadvertent disturbances or leach into

the shallow ground_vater in the_'je"areas,
,, I, , • ,* _ '

,' t' , : ,,,'

• ,......, .,.,, _-

In add'[tion to t.Be.inactive sources, there are two active underground storage tanks, ** _ _,, ,,

(USTS},,ofle Iocat_d at Wilhelm Hall and installed in 1970 and one located at the

Metals.Oeyelopment Building and installed in 1965, Both tanks are asphalt-coated

steel and"a_e currently used to store diesel fuel, ]'hey have never been leak tested

and may be releasing some tank contents to the underlying soils and groundwater,



3,4,3 Environmental Monitoring Program

The Ames Laboratory does not have a groundwater monitoring program, Wells

have never been Installed and background water quality data have not been

compiled by the Laboratory,

-- 3,4,4 Findings and Observations

- The findings involving groundwater contamination are asso',ct,ated with

underground tank storage of diesel fuel and past releases, spJtlts,.,_rdisposal

_ practices of hazardous substances, and are therefore dlscussed,Cvit_l'i,,n.,the"cq'l_textof,_' , ,
,' | _ ,

other findings in Sections 4,2,2,4 (Toxic and Chernlcal S_b'st,a_.¢_s,),and 4,5,2,3
t _

qt

(Inactive Waste Sitesand Releases). ,.,....,.,,,,,, ',, '.,,,,

3,4,4, 1 Cateqor__l '".."',,, ' '..'"',, '"
! n,,,,.,, ',, %, ',/B o

' 4'1_ ' ' , t'J

None ' ',
, ', ,

3,4,4,2 Cate_Lory_I__[I ,:,' ..... ,,',.,.,,
i ' , % i

None "",""', ", "',
",, '% 'v'

rI ,
i

= Cate oq.gLy_l=lI ' ,, ,.= 3,4,4,3 ':, ' ,, ,, ,:'

_' # ,' '_ .Q,

None

," t ,_' ' ' , ,

3.4.4.4 e.a:_g_'13/,[v,
i,,, #

,' l _ , _ ', _.

', %



4.0 NON-MEDIA-SPECIFIC SURVEY FINDINGSAND OBSERVATIONS
.

This section discussesfindings and observations pertaining to waste management,

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 appropria_:_, and where

information was _vailable..,:-',.. : ,,

4.1 Waste Mana qement ...";." ' ' '
. •,., *B, _

• ' %. ,.

- The Ames Laboratory generates and manages a vari'et;_'6.'f,,hazar._ous, radioactive,

mixed, and nonhazardous wastes. These wastes,.are geq"eia_ecl"at the buildings on

-- the main ISU campus and at the ASC. The gene.ra;ciO'n.rates"and compositions of the

Ames Laboratory waste streams are ty_cal",,_f_.t, hose,found at any specialized

re:_;_,_rchfacility; they fluctuate consta_t'iy_id,epend ng on the size number, and,_,-,.. .../,., ..,

variety of research programs at the,,Lab01r,atory_hich start, evolve over time, and

- eventually are discontinued. This p'ro_:[e _f_aste generation contrasts sharply with

that of a typical DOE producti0.q,.f.aci'l.ity _ which would generate a much greater

quantity of waste with a relatively c0_ls.ta_t composition and generation rate.

The Ames Laborat0ry..has Cl*ev.el_peda Site Waste Management Plan to help control
the generation, ha'ndJi'fi'g, and'disposal of its waste. The plan, 'which was updated

', 'r' .," * '

for 1987, giveSig.ener _] d_.s_riptions of waste types, quantities, and facilities, and,' ,J ' , •

Drovides fJ0_c.h:o:rts tl_at"show how each waste type is generated, handled, and• . . .

, ', 'l.' _.., L' * _,disposedof ('An_es a_oratory, 1987).

_., "% .," ,,

The fo!lowing sections discuss the physical characteristics, generation processes and

: rates, arld management methods for the hazardous, mixed, radioactive, and

nonhazardous wastes produced at the Ames Laboratory. Thecharacterizati ...._and

management of toxic materials, including polychlorinated biphenyls (PCBs) and

asbestos are discussed in Section 4.2.1.

J
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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, accumulated, and

disposed of as discussed below,

4.1,1.1 Hazardous Waste RequlatorLYStatus
.*

¶,,:'!,

The Ames Laboratory classifies itself as a conditionally exelc_._-,.s_all-quantity

generator (SQG) of hazardous waste as defined in the Resource.,Cons'et:'vation and
,r* ,4 " ' L q.f *,, _

Recovery Act (RCRA) of 1980, as amended by the Haza'rd0u._ and Sofid Waste

Amendments (HSWA) of 1984. This classification exemptsiii(/h'_"/L"ab6ratory from

complying with the majority of requirements set fo'_h:'i".ri,R.cRA.if_r,. generators of

hazardous waste, including those relating to closed cor_'tai,_et__:container condition,

container labeling, and storage area specifica.tiori_s,"'.l.n0r._ler for the Laboratory to

retain this exemption it is not permitted to g'er_erate" ni_re than 100 kilograms (kg)

of hazardous waste in any given month, a_d_i!mu_t'i*notstore more than a total 1,000
' i. " , "' _

kg of hazardous waste on-site at a._,yti_ /_lthqu'g•., h the Ames Laboratory appears _
'.. . • . 0.

to be exempt from many RCRA.regul_.tiC_ris.b_sed on the Survey's review of waste

generation at the Laboratory',".._he '$_ir,vey found that the Laboratory was not

accurately measuring its hazardous,Wasl:_ generation rate. Under 40 CFR (Code of

Federal Regulations).2_11.5(.d)the.,An_es Laboratory must determine on a monthly

basis the quantity of,',_il haz_do_'waste that is treated or reclaimed either on-site

or off-site, and _hreha'._ardous"waste that is shipped off-site to RCRA-permitted

treatr_ent, s_.orage,,_a'nd..disposal (TSD) facilities. However, the Laboratory is not

reporting,'.i_b"e r_ativeIy"small quantities of hazardous chemicals that periodically

undergo.on_sjt_ f,rea_cment, asdiscussed in Section 4.1.1.4.

4.1.},_i:i' Hazardous \_VasteGeneration
',_ ,

• . %

_

The variety of hazardous waste generated 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 andare discussed below,

Laser Laboratories
4

Laser laboratories make up a significant portion of the Ames Laboj,atOr'y, They also

produce the most constant stream of hazardous waste in terms.of itS':i_leneration
' ,' J'' • 't 7 '_

_ rate and composition. Many of the lasers use a solventahd"dy;e_mxtur_ in their
_ _+ ,, a, 41 .

operation, The mixture is periodically replaced in the.,laser a_dilth_'_ld mixture is

handled as a hazardous waste in the laboratories, THe_oi'.,v,ent us_lally is methanol;

however, other solvents including ethylene g lycoJ:,'/e.than,Oli,ber_zene,and p-dioxane

are used. Dozens of different dyes are us,ed, a_rcj"_the A,,mes Laboratory Safety,

Health, and Plant Protection Division (SH&.PP)._S_af_":'an_dsome researchers do not

- have access to saf_,t'_or environmental,ctata_/fo_r th'e.dyes. Some of the trade names

of the dyes include Exciton, Kiton,,,Rh_d'a,mine,_,an'cl,,. .. -. . Coumarin. In some cases the

' dyes had been identified and la,bel'ed _Ss_sp_cted human carcinogens. When used,

the dyes are typically mixed with So.lvents in extremely low concentrations (i.e. less

than 0.1 percent). A single, laser Ja_ora_ory...may generate several gallons of the

spent solvent/dye mi_ture'each y.e_r. The Survey identified at least six general.". , , , ,

locations at th_. Am e.s'l_aborat'oryiwhere solvent lasers are operated.

Some of the iaseri_borato'ries use inert gaseous media instead of solvent/dye

mixtures, a,r)_'_:_se lab6ratories generate none of this waste.
, . , ,. t

t' "'.,'

: Laset'j'aboratc_r.ieS al_o produce other hazardous wastes, including used samples and

spent, lsol_;ents used to clean glassware. Solvents used to clean glassware include

methanol, acetone, and 1,1,1-trichloroethane. Used samples typically co_.sist of
.. t

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.
= q,
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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 their
research. '

Materials Science and Chemistry Laboratories - These laboratories generate several

wastes, including spent perchloric, nitric, hydrofluoric, and sulfuric a_.l_s, which are

used to clean glassware and etch metal and crystalline samples; sp,ent.iphotographic

_ chemicals, which include aqueous silver and chromium salts an_,h.ydroqu, ln,one; and

spent nonhalogenated solvents. A given laboratory typicall_/'_en.!_:ates a f_l_'actionof
a liter of spent acid or spent photographic chemicals in a week,,'"H'owever, records

-- ," _4

are not maintained concerning the generation o1_',_h,e's_w:as_tes at individual
laboratories over the long term, ,,

_ .', "4 _:i

t! ' A',.,, .. ,, '_, '_'

Fossil Enerqy Laboratories These labor a.t,o"', . _" '• - r'le_::genera_e dilute aqueous sodium

hydroxide solutions and small quantiti_ o_.siNyent_,, In addition, these laboratories
i ,, L, , '*V'

generate waste acetone from cleaning gla's_war.e,,,
"......... ",i",.i".,

X-Ray Diffraction Laboratorieg'..,a.nd"..iPbysical Chemistry .Laboratories These

laboratories generate wastes, in c0_po_ition and quantity comparable to those

generated in the Mater_aiScience..and' Chemistry Laboratories, The wastes consist

primarily of spent acild_andl_hot()_raphic chemicals and small quantities of solvent

used to clean 'gla_,s.W.are "l=hese solvents include acetone, hexane, 11 1-, ', ,. . "'_. l I

trich Io roeth a ne;.and..d_i0.ro.form.

", "'r' r-1

- .Sample:P.rePara,tlb_n::_aboratories - These laboratories generate spent perchloric and

hy_tCpc'hlloric a_i_s and solvents (acetone and methanol) used in electropolishing
• . ", ," ,'

sampt.e.s:and cleaning glassware. A total of approximately 65 gallons per year of this

- waste is.g_nerated 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

" solventsand 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 (i,e,, a few grams per month or

less) of dirty elemental mercury,

M_e:t;alsPurification and Fab_,_i_o.n Laboratories - These laboratories generate small
solvents frc,_, a,pa_s washer usedto clean metal samples, The solventquantities of ' " '" "/ '

mixture in the partf, _0;l,ashfar 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,,,_aterlals was

available, . ,., .,

..Analytical Chemistry Laboratories - These laboratories u_:_.a variety of 'reagents,

solvents, acids, and metals, These laboratories were observe'dlTt6'g'_e'rate a larger
i ,' • • % i " 'i

volume of waste than that generated In other la_..or,a'torles.,.[.except.,_ the laser

laboratories) due to the nature of the researc_,.perfo,_e:d','.:,'.However, accurate

quantitative records on actual or average wa,ste g'ed.'eratiQ'i_rates are not available.

Spent solvents generated include acetone,,etth.an:o]_ nletl_anol, hexane, acetonitrile,

toluene, ethyl ether, chlorofor_. "t._rahy'dr, ofu ran, tetrachloroethylene,• , . •, ,

dichlorobenzene, and methylene chloride..,. U_e_d,m'etals(not necessarily hazardous). 'l. ' '' '° %. i

include iron, sodium, mercury,..ta_1*,.al,_.m_.'va"r_adium,., . ,, ., thallium, osmium, rubidium,¢ • . .

iridium, platinum, and palladidm,i,., ' Heav,y,metal anti cyanide compounds also are

used and eventually become waste,".,.'",. '"

Alpha Glovebox Ea_i,ilty '::..',This'i.,.laboratory conducts nuclear fuel reprocessing

research at the ASC:iand.'°geneiates small quantities of spent acids and solvents from
0 . __

used samples and dea6:ingigfassware.

°

Sh,ps..,,.. '. ,,, ......'
/

• 'v* [

The"Mai, ri:_enance Garage and Paint and Air Conditioning ShOp also generate small
", %

quantil_ie_.,of hazardous waste. The Maintenance Garage has a SS-gallon parts _,_, ,

washer that uses a commercial, nonhalogenated solvent rnixture, The parts washer

is changed out very infrequently (less than once each year) because of its low usage.

The Paint and Air Conditioning Shop gensrates approximately 5 gallons per month

of paint sludge. The Ames Laboratory had no available information concerning the

composition of the potentially hazardous sludge,

L
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_ 4,1,1,3 H,a_nd.linqand Dtsl_osalof 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;

, ,

• accumulate at the point of generation and attem_i.t,'_'tO'!,reclaim the
• ,,,i %

_ material either in the laboratory or through a.n_22c)_,f-site",commercial

vendor; ",,_'. ,'._,",o +,' 4 I
• , , ,o,' '_ ,Po,a. J

"" " 7• 4 'a

• evaporate in a laboratory hood, ',i'':',. ".0 i._°, 'i'

- • pour down drain with possible ,ne_itralizatioh.','.t_r dilution as permitted

v),aq t ',.,",.; .
under 40CFR261,3(a)(2)(i ' ', ",. ', ..:'

• accumulate at the poio_:,.ot}'..g_.,nei'ation'in a satellite accumulation area

and contact the ISU finviro_tm.e.ntail, staff for pickup and disposal through

_ ISU channels, ',. ',,..
• ,, 'g

i

, ,°

The option or combinatio_,.of options., used in a particular labora_ :_ry is determined

by the laboratory,.,SU'l_ervisOr,"e£',.l_rogram director in that laboratory, The factors

- considered in cl_oi_.s{ng."an,op'l:'ion include convenience, the type of waste and its

hazardous..c.ha_a.ctei'i._t,i<cs,,i_ndthe dollar cost involved in carrying out the option in
- terms of *_i_tilff,ti'r_e and"[aboratory space needed for temporarily accumulating the

- wast,e:;:',,, ,, .,.• _ , ,• _' t ,
_ _' _' q 'i'

', '° .' I

Guidaln;{e provided to researchers to ensure environmentally sound disposal of

hazardo_is wastes consists primarily of the Ames Laboratory Safety Rules Placard, on

which Item 32 states, "Waste hazardous materials shall not be placed in waste

= baskets, dumpsters or poured down sinks or drains," an._l Item 33 states, "Consult

Safety, Health & Plant Protection concerning the proper disposal methods for ali

radioactive, chemical, and hazardous material or equipment" (Ames Laboratory,

- 1988a).
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Waste accumulated in the laboratories for turning over to the SH&PP staff is usually

stored in several types of contatners_ Waste soivents and aqueous solutions are

stored in 2- to 4-1iter 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 a_ld ,_cld 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
7°,containers have no label indicating that the material in the containe, .,is waste or
[ _

hazardous, In only a few cases are the container's labeled such $,hat an observer

would be able to identify their contents. In some cases, the containersa'Pe"qot kept
'd

closed ,' , .

The hazardous waste that is turned over to the SH&PP.':staff..is sto:red temporarily

and then subsequently managed in a variety of ways.as dls.cuss'ed.m Section 4,1,1,4,

¢ ,, .. ', _ Q

Evaporation typically is performed as a .wa'st._.:.rec{0c_i;on measure with either

aqueous or solvent-based wastes, This ac.tiv'itY."i.snei'tlqer controlled nor encouraged, i

by the SH&PP staff, however, and the exte,ntt6._hich it occurs is not known, lt

typically is performed by leaving &was'te,_o_ta'_r_er open in a hood, However, waste
.: '_, ',, ,.,,.,. '.,

containers may also be left open simplY fbr convenience, resulting in unintentional

evaporation losses and potential spilis,".. "

Within the laborat0rJ.els.;"a va fie't,Y,.0,,fwastesare poured down drains, including both

halogenated and ri:ei,_h.al6'geoat_d solvents used for cleaning glassware, acids used

for cleaning g,la'ssware'er cfeaning or etching samples, and solvent- and aqueous-

based liquid' s;_m.ples, Sorfie researchers attempt to dilute or neutralize the wastes

before or.as they,"are' i_bured down the drain, but this is not uniform since in some

case.s,a,r:id._,and se'Jvents are disposed of at full strength. In other cases, acids are

poured _ver limestone cobbles in a sink, or acids and solvents are poured down the

drain wil_h a 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 fashion 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
z-

=



J

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 availabJ_, t( befew

laboratories where researchers have split appointments wit, h..ISL,, These
- laboratories include those located in Sweeney Halt, at least on.e,l_iated.i'n,,Gilman

- Hall, and possibly some located in the Office and Laboratory,BUi'ld[ng (OLB}:" When

a split appointment occurs, a researcher may dispose of h_zardo_i'_,_ast.g,with either
4 _

ISU or the SH&PP group, In these cases, the researc.her,i'decidesi'_._hrough which
"l ", Jl ,

channels the waste will be disposed of, The po_;e,ntial"_;_nseqt_ences,. of the split

t with respect to [[abilft_/...and'appointment arrangeme? .... .:'additionalregulatory
requirements are open to interpretation anc[ cd'ul¢[.n61_be£determined by the Survey

_- team. , " , , ,

The handling of waste at the specifi':c,ia:blorat6'ri,es'and shops as identified on Table

_ 4-1isdiscussedbelow, ':,"",,,"",i',', _. ""
• ,

Laboratories ': ',

,' 4" 'q 'e' '
'j

Laser Laboratories,gelnera'lly accumulate waste solvent/dye mixtures and turn them

over to the SH&P.Ps_a_f,:"U.q.uid samples and acids and solvents used for cleaning

- glassware c_e_era_lyare tu.rhed over to the SH&PP staff. However, some are poured

- down drainS: _Ifie ._a'rvey team observed open waste containers in the Laser

LaboratSr[e_. on theefirst floor of the OLB, in the basement of Spedding Hall, and in% . . '

the ba_e_, e'nt of Gilman Hall.

-- , 's
,_,

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 tn Wilhelm Hall and Speddlng 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, Ali waste aqueous solutions also are

disposed of down the drain,

The X-Ray.Diffraction Laboratory on the third floor of Speddlng Hall dtsposes of

small quantities of waste acids and solvents (mostly acetone but also 1,1,1.

trichloroethane) by evaporation and down the drain, :":, '_

The Physical Chemistry Laboratory on the third floor of Speddi'ng Ha'll.i'urns over
waste solvents to the SH&PP staff, , ' ' " _

, 41

", #'

The Sample Preparation Laboratory on the second 'flooF'.o'.f'S'p,,edd'in_j',Halldisposes of

small quantities of acids and solvents down drains,,.',. '".','",.,,'"",:,,
i ,_'''_, ,, , ",, • ,_'

The Mercaptan Chemistry Laboratory in Spedd'ln._j::Hal[d[sposes of its acid bath and

dirty mercury by turning it over to the SHaP'_'.sl:aff:"..,".,,,

0,, " '_,. '% '_ t

The Metals Purification and Fabri.catior_..'La'b'o_a,tories dispose of small quantities of

acids and solvents down drains, The,pa'rt$"washer solvent is disposed of by turning it

over to the SH&PP staff, '.,'",. "'
iA

, ' '11' _1 , _ i, r' _,

The Analytical Cherni,strY Labo.rate'ifgs on the third floor of Wilhelm Hall accumulate

most solvent and aq_Jeo_'S'w_stegand turn them over to _he SH&PP staff, However,

some are disposed of.cl'o.w.ndrains, Those in Sweeney Hall have them picked up by

the ISU Envit_nn.ie"ntal st,aff, The Chemical Engineering Laboratory in the Metals

Development.Building'disposes of aqueous wastes and small quantities of solvent

was,te,."in_luding.',methylene chloride, down the drain. One of the chemistry
laboratorii_s on the second floor of Gilman 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

down the drain,
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Shops

The Maintenance Garage turns over Its parts washer solvent to the SH&PP staff,
i

- The Paint and Air Conditioning Shop disposes of approximately 5 gallons of

potentially hazardous paint sludge each month with its nonhazardous solid waste,

a The sludge is accumulated tn a 5-gallon plastic paint bucket, As stated In the

_ previous subsection, no information is available concerning the pros'once.., of any
hazardous constituents in the sludge, .-, _ ',,.

4,1,1,4 Handlinq,of Hazardous Waste by SH&PP and Isu s,t;_.. ' ' '
t' ° '

Once any hazardous waste is removed from its point _'_ge. r_erat.i_Fi, lt Is generally

- handled by the SH&PP staff, The path of wast e.,as__,it'..mo,v_";through..,- the Ames

Laboratory SH&PP system is described in the ]987',i',Site 'VVaste'Management Plan

(Ames Laboratory, 1987), In addition, some,ha'zardo'l].s_Na,ste from Ames Laboratory

research activities is sent through the ISU'"s_s.te'_',"as discussed in Section 4,1,1.3;

management s_st#.m_.il_,.no'{' be described since it was not

however, the ISU waste ',, i ,,',""i ',, '"'pa tof DOEEn,,i or r   talSo ve i
_;, t

• , , , ',

Typically, the SH&PP staff takes co'n'_rol"_'_ the waste after lt is delivered to the

SH&PP office located at:ithe eastern'"end of the first floor of Spedding Hall,

Individual generators.'t_nd-catr,y,.,the'waste.,,. ., , ,0 container's to the SH&PP office or use a

cart if the quantity:o.flWa_te is t'o6'large to carry, However, SH&PP staff may pick up

the waste at its ge nera':t:,t'.on.p"oi'ntif it is reactive or unusually dangerous,

_ The SH&PP O.ffig,,_,se_es several other administrative functions, and therefore is

norm_,il'y'O_,cuPield.,during ali working hours (8 a,m, to noon and 1 p,m, to 5 p,m,
.' , ' 0

Monday.through Friday), Generators Jelivering waste to the office are first=

require'd'.t'e fill out a waste characterization data sheet that identifies the generatorE

",t e

and the quantity 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 hazardou_ wastes within the i acility,
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At the SH&PPoffice, the first step In categorizing the waste occurs, Since hazardous
m

and radioactive wastes and some surplus materials (equipment and chemicals) are

delivered to the SH&PPoffice in the same fashion, the SH&PPstaff first separates

the hazardous, potentially hazardous, and unidentified wastes, The wastes are then

accumulated In their original containers In hoods, on countertops, and on the floor, .

depending on available space, When one cartload of waste and surplus chemicals

hasbeen accumulated (approximately eight gallon.sized jugs or the equivalent), the --

waste and chemicals are transported on the cart to Room B55 In the,]_.,asementof

Speddlng Hall by the SH&PP staff, This occurs dt Irregular Inte,_ya_'..,averaging
approximately once each week..."",.., , ..'",,,

When received in Room B55, the waste and surplus chemic;alsa'r__.l't:S't'i_gedinto a
logbook,Wastesmaybestoredforseveraldaysin asp'e_!fie'd,.cabin'etInRoomBSS
before being logged In. The logbook contains the,,f.911o_ln,g"lnMrmatlon''-for each =

waste if the information isavailable: .,"_, "'""."_", '""i',"

• the date Iogcled in' . '

• theChemicalAbstractServJeiC S)n ofth v a te;
• the composition of thewaste>_...., :,

• the quantity of waste (vmlum6)i ,.

• the weight of the, waste; ,.,,,.:,
¢, • ,

• the source of the.waste (I,.e:,the research group);

• the buildlpcj.and too.ro,number of the source;
• the hazar.di_lass,'ofthe'waste (e,g,, corrosive, toxic, flammable, reactive); --
• how.the waste wds.'handled; and

• tl_'e:_lat_..theWa_tewas disposed of(e.g.0 shipped off-site),

No e,ff_f:t !gmade.t,Ocompile the waste quantity data (excluding surplus chemicals)

in the t0'g.b"ookto determine a monthly generation rate, The Survey team was not
able to maEe this determination from using the logbook, However, afterarevtew
of the Ames Laboratory hazardous waste generation and management practices,

the Survey team estimated that the monthly generation rate is lessthan 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

E
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I
I segregated, essentially are segregated according to how they are to

The materials

be handled, asfollows :

|
• store and analyze (unknown wastes);

i • treat (neutralize and/or separate);• store for reuse (surplus chemicals and metals);

• store for off-slte reclamation, recycling, or resale;

i • transport to Waste Disposal Building at the ASC for tempe'i_ary storage
,",,, ;, ',,

(awaiting disposal); or ,,....... ,,

I • transport to the. Blue Shed at the ASCfor indefinit,e'storag_,,'.('awaltlng
disposal), ,,,',' ,' ,'

I ', 'r' °',1 ''' , '

°', e4 ' '_ e'

Room B55 is approximately 12 feet by 20 feet In slz_._,'nEt_on_a,l_sseveral metal

i cabinets for storage of equipment and chemicals,:'a,,hood?'a"'dr,'yir_goven, a sink, a
flammable materials cabinet, a metal shelving,uniti"tWo larg,',etables, and a desk, lt
Isdirectly connected to Room B57 which isalsc_,u?,_d{Qr_thehandling of waste and

surplus chemicals, The flammables cabi,net'st'.0r,es"g',!a_sjugs of solvents watt_'ng for

analysis or transport to the Waste DisDosal,"B,uil'dJ,ng,,., ,,, ., at the ASC, 'The hood contains

! ,containers of aqueous and solven_ v_ast,es I_#ld'gtreated for metals removal, wastes
awaiting treatment, and variousmiscellaneouschemicals ]'he cabinets under the

', , -, *f *

I hood contain a supply of acids and"l_.&s,es"usedfor various treatments, The oven,, ,

which has not been used"f0T'..severa_.Flonths,has been used for drying potentially

I radioactive soil samp'l.e's, The.sh'efving unit contains more than 100 bottles ofvarious reagents'a_d...r_eta[s. '"'These chemicals are in their original product

containers and_iare be'ing,"'stored for potential use at the laboratory sale to a
chemicals b_e_:er._',_rdis'posal as hazardous waste. One of the cabinets contains a

comparable ClUla_ti :_ surplus reagents also being stored for potential use at the

I, Labofator,y : ',,.'
,.. '_' _i I '

I "Approxim_t, ely 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

i of metal salts (tc_be performed in the hood). This process is identified in the 1987Site Hazardous Waste Management Plan. The contaminants present In the waste

n acidswere not known. The treatment consistsof pH adjustment acrossa wide rangeand 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 liquid phase resulting from this

treatment is further adjusted to within a nonhazardous range (I,e,, approximately

between pH 5 and 9) and isdlsposed of down the drain, This option of treating

their own hazardous waste Isstrongly encouraged at the Ames Laboratory,

Room B57 also isoccasionally used for the management of hazardous wastes, The i

room contains two hoods and an under-counter cabinet used for storing solvents

used to perform separations, Several small plastic bags of various pre£!_ttates were
being stored tn the hood In Room B57 awaitlng further action at4h,e,time of the :_
Survey, '"' .....

only.'th'roucj_ the SH&PPRooms B55 and aS7 are kept locked and accesslsavallable "'" " ""
staff, Both rooms are equipped with fire extingulshers:.i' ,:. ". ' "' 'v'

Hazardous wastes may accumulate In Rooms. B55',and B5'7,for several weeks or
months before being treated or moved, Ne_rl_.ilii:p6i:_t.t_l'wastes in the rooms are

labeled in some fashion, but many of.the, lab_l_',are handwritten and are not

readable, and a few substances have two. o,'r.,m0r..e.di_ferentlabels or are not labeled
a_d,,-'-", ' ..... '" " "'

4 . _lq. O _, '

, '_ '_ %

%. 0 ', _.

Hazardous wastes identified as bein'g','O,f" "•, , n'O beneficial value are transported to the
,_, , i _

Waste Dtsposal Bulldlng _i,t'the ASC;.at Irregular intervals averaging approximately

once every 2 weeks, ,A'PlSroxlm'at_ly,'6necartload (8 gallons) of waste is transported
each trip The wa t,e:,cont.ainers'a'r'etransported in boxes with a liquid absorbent on

a cart which is,,leaded,,!_tO,,tbeback of an Ames Laboratory pickup truck and driven
approximal;,_;i_"2miles o_er'publlc roads to the ASC, Here the waste isunloaded and

placed on,.th_,.i_dln4j'._lock of the Waste Disposal Building, A fenced-ln area on the

cove!,_ci'J_adlng"cl'ockIsused asan accumulation area for hazardous waste,

_

The accu'm,'iu,lattonarea at the Waste Dtsposal Buildtng is approximately 10 feet by 12
feet, is roofed, and hasa concrete floor. The area Iskept locked. At the time of the

Survey, the area contalned three 55-gallon drums of mtxed solvents; two 55-gallon

drums of a mixture of trlbutylphosphate, amasol, aluminum nitrate, and rare

earths; one 55-gallon drum of waste otl (discussedfurther in Section 4,1.4,1); one 5-

gallon can ofsodlum metal reported to be up to 20 yearsold; a small jar labeled zinc

waste; a#proximately thirty 1/2_to 1-gallon glass jugs of methanol/dye waste; and
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approximately fifteen 1-to 4-1iter jugs of other assorted solvents, aqueous

solutions, and alcohols. The drums of solvent and oil and one of the

tributylphosphate drums were located in metal drip pans with a small amount of

absorbent material, Ali 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 label. Wastes accumulate at this location until, shipped to

: an off-site TSD facility or used in fire training, The empty glas] bo.ttte,s:ate allowedto evaporate dry and are discarded as solid waste...i.,ii,.i_ .i!,,.'.ii! ......"...'_.'..>

- TheSH&PP staff performs small fire training exercises three or'fo'u.f"timeg each year.
• .' '- ", '1,

Approximately 1 liter of waste methanol/dye mixture i_.i:_:seclonea.c_hoccasion. The

waste is mixed in a one-to-three ratio with kerosel_e, igrl.i.ted.'ini_ pan, and put out

using a fire extinguisher. Students repeat,.t.his"'.'e'x,erc[s_, several times. The,_.
, •, .._:. .,

Laboratory has burned both carcinogenic a.nd _lottcarcl:n'dgenic dyes in this fashion.
This exercise is performed during warm-,weather"-_onths in front of the Campus

Warehouse loading dock. ,, ::. ",.'.",.,""_...",."'"
Ii. '',,.. • ,. ., '_,, , ,

6 . ,. N;.. . 'o. ,:_

In the past, various hazardous wastes an'd,'other, wastes have been transported to

and stored in the metal Blue Shed"at:,.tlq_'ASC. Wastes are no longer regularly

transported to the shed; 'hOwever at t_e time of the Survey, several wastes were

being stored there,for', an"uln_nloWn time, including a 1-gallon container of

potentially hazardo-_s ,o_:.gar_ic/aqueous solution, a 10-gallon container of rare
'" "' '" '" .° 't

earths in solutio'n;.a •ja.i'of.sddium Sulfide, a drum of metal yttrium turnings, and a

bench saw...ce'ntat_inated."with radioactive arsenic and tellurium. The shed was

identified.t0 :th_,,_LJrvey'team as a former storage location for pyrophoric or reactive

waste$',awlail:ing"s_ioot-and-burn destruction, but no pyrophorics or reactives were

being _to_'d there at the time of the Survey.
• ,

• e• ,

Historically, 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
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gravel road approximately one-third of a mile north of the ASC buildings. The

shoot-and-burn facility consists of an open-ended steel drum with a large 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
, ":_1

residues collected and disposed of as nonhazardous waste. "',

-,_ ,,

The shoot-and-burn facility is owned by ISU, which has subm.il:_._d a RCRA Part A., , i 'i .i'_

hazardous waste treatment application for the facility to t.h_ U._.; Environmental

Protection Agency (EPA). .,,,.. ..,.,.,.
' ,, ,,

', ,',
"_ J° ", _". "u

4.1.1.5 Off-Site Disposal and Reclamation of Ha_rdou_Wagte" E

¢ .,, ._ ,.
'. ' "'-_v4 ,

The Ames Laboratory disposes of hazardqu, s w_s:l;.e's.Off,site and reclaims various
chemicals and metals for on-site use an_,off-si_.,sa[_.,

.q,,.

At the time of the Survey, the Sb&P'P.sl:af.f!._.Oa's,maintaining documentation of the
¢, ",. °, ,, •

last three shipments of hazardousW.'a_.t@f_Qm the Ames Laboratory, which occurred

in 1983, 1985, and 1987 (,Ames.. Labora',_oj'y;1988b).. Table 4-2 summa,izes availabl_ _
records associated wi.tb th_s.e sh.ipments. In ali three cases, RCRA-permitted

hazardous waste transp_orter;"alnd'.cIi'sposers were used.

For the 1987 shibment_.'the"d[sposer, GSX Services, Incorporated, lal:oiatnry-packed

and labora_i_y-J.ab'e!ed ali containers and prepared the shipping documentation

with the_assista'r_'e"_'f:"l:he SH&PP staff. The ALRR Building was used as a staging

area"fbr ,segreg_ting and laboratory-packing the was*,es in preparation for
_,., ",.. ,," , _

shipmerit,;"
"', 'L

., °"
o

Although the Ames Laboratory is a conditionally exempt RCRA gen,._rator, the last
i

waste shipment in 1987 exceeded the 1,000-kg maximum storage l;mit allowed for

the exemption by over 1,800 kg (Table 4-2). This quantity does not include wastes

saved for reclamation at that time.
=

4-16





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 ali research groups to inventory their chemicals and purge ali

unusable materials, One large rese3rch 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 th:i_ regulatory
', ,. -

limit was exceeded between December 1986 and June 1987. ,,.._.,, ,,
, :1

,,,,"j-, ", ,, ,

The Ames Laboratory reclaims or arranges reuse of metals0a_d .used and unused

laboratory chemicals. These materials include both waste and"n_'n;_a_e materials

and both hazardous and nonhazardous materials. Tl_e:.irec!ama{l_'n is performed

both on-site and off-site. The Survey identified the foNo"_/ing::three reclamation

activities' ,,,,._ 'iii,-_,i:,,'_,_
,. 4' _ ,

* '% -,. _J
¢, % %. _.

• on-site distillation of acid and:,org_n[c, s61v.entsfor on-site reuse;

r, , ". _. "% ", "b

• on-site extraction and laui'ifi ti. ,n :6  rareearths, rare-earth compounds,

and other metals for on,_t.e 0rO."f.f-site use; and
'. '_o "v'

¢: ',

• accumulation of u'nused .I.a_oratory reagents for on-site and off-site use., ,o

, . , , , o

The Laboratory wa's.h'e,t.a'"_are tibet some hazardous materials awaiting reclamation

can indeed b,e.tjec_Ogni'z_d.as.f_azardouswaste by and can be subject to various RCRA
,' lo , ,

regulations"ai_:.speafje d in"40 CFR 261.2 and 261,3. As a conditionally exempt SQG of

hazard,ous.w_s_.__tli'_ Ames Laboratory is permitted to treat (i.e, reclaim)its waste

on-si.teias.$pecifie_l"in 40 CFR261.5(g)(3)(v), without a RCRA TSD facility permit.

Table 4-3._i_rnmarizes availablerecords 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 REUSEFROM THE AMES LABORATORY

,,, i iiiii

Date of Waste Description Recycler
Shipment

IIIII I II III I I

January 8, 1985 Approximately 600 pounds Lake Road Warehouse Company
of miscellaneous hazardous St. Joseph Missouri (reUse)
and nonhazardous ' ".::,.

,', ",,-,, :, ",,

laboratory chemicals ....-.. ,.

October 2'8, Approximately'600 Pounds Lake Road Wa.T'eho'useCorn'pany
1986 of miscellaneous hazardous St. Joseph, Mi_outi!(reuse)"

- and nonhazardous ".. i,_:J..:._:._::.•
laboratory chemicals ,.,",... ",,',.

i ii iii t" i* ' _ ' " , "1 _1t_ll ii i

March 3, 1988 684 pounds used mercury Belmo_:Mel:ais, Ir_orporated

(hazardous)a B_._okly rt,"Ne_q Yb rk (reclamation)

_ Source' Ames Laboratory,1988c ':, '_0Qq
':, ,,r,, ,

a Used mercury is regulated asa hazardous.:Was:te::according to 40 CFR261.1
261.2, and 261.3. "i '",. "'",'.'",, '" '

¢", ',

' "v"

4.I i .

_ •, I ,° °, .

_ 0

,''', , %

' ,i,..' °," , ',

• ,
, s
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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 :_ is actually

generated, the handling of thewaste elsewhere at the Laborator¥_'a,r;_,.treatment

and off-site disposal of the Waste. .,_....... ",ii"...
_ _ ,

Only one research project at the Ames Laboratory curr,ently_"ilS*i_ef_:e:ra'tingmixed
, t o' i:. ',_ .%

waste. This project is located at the Alpha Glovebox':Falci[ity_ Ioi:,__ed in the back

(western) half of the Waste Disposal Building at,the A_:'".,The:-project generates

milliliter quantities of acid solutions containing.tra_e'.c0nce._t,trations of plutonium.

The project generates only a few milliliters.,.oftbfs: w_lte _each day. The solution is --

accumulated in a beaker in a glovebox a,nd is_i:)erio:dically turned over to the SH&PP

staff. The SH&PP staff neutralizes the v_as;_e,a_i_sar_d accumulates the residue for0, ,.

solidification in cement in adru.ro, iPl..I_eWas_q Disposal Building, The plutonium

concentration in the solidified wa'ste,.fails be!ow the 100-nanocurie-per-gram (nCi/g), ,o

limit established for classification, _ts."tra6suranic (TRU) wa+te, so the solidified

residual waste isdisposed<:o.f,as a Iovv_.le_el radioactive waste.. The Ames Laboratory. _

disposes of its radioa_tive waste,at"£,_e Hanford commercial radioactive waste burial
.'' ," '4 .'

facility in Washingt;0t_ Sta._.e, .. "'"

A discontinue_l p,ro:ject, _o'rmerly located in the chemistry laboratories on the third

floor of.W.i.lhet._:P-l;alFilg'enerated approximately 2 gallons of mixed waste consisting

of thqlrium and"depleted uranium in an acetonitrile solution. This solution is

curre_iy,;s_ored in two glass jugs in a hood in the Waste Disposal Building. The

solution is _eriodically Poured into the end of a television tube, which is being used

as an evaporation pan. At the time of the Survey, at least one-and-one-half gallons

of the solution remained in the jugs, and thetube contained only a dry residue,

A_er ali 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 Labora_or,Y,l_.eriodically

generates milliliter-sized quantities of radioactive acids and.._;ol,vents':.}'rom the
,_' , _" • '_ "ql i _

fabrication and etching of various radioactive isotopes, includ.!'_ .u..¢_hium,d'epleted

uranium and thorium However, none of these waste_.were"_e'i_g"ge'nerated or0 ' , ,%

stored at the time of the Survey. Typically, these wasteg'a_re,g!'_owe'd_.toevaporate or

- are neutralized and then solidified and subsgquentl_"..ha_dled as low-level

radioactive waste :.......

= R_,dioactively contaminated waste lead also"i_'_peri0dically generated at the Ames

- Laboratory. The waste includes lead.,drai'n #'_pes.an.d:fixtures from laborato0y drains
that have been contaminated .over ,,t[_e"..W.ith uranium and thorium. The

,' '. "'. ', '.,', ',,,

contaminated lead (less than one"5.5_g, al_0n.,drum)is currently in indefinite storage
, ', 'v"

at the Waste Disposal Building. .., ,.,
', n

.. p . , ,' .,

- 4.1,3 General De_cripti0n,.of...Pollution Sources and Controls- RadioactiveWaste '.. ,.... .

This section.di'scu_ses the.l_hysical characteristics of radioactive waste generated at

- the Ames;Laloo_at'or_yiithe.. handling of the waste at the points where it is generated,

the b.a_ncll!_n.gof tli_waste elsewhere at the Laboratory, and the decontamination or

off-sitei_lisposal of the wa;te.
'. ',,

,.

Nearly ali radioactive waste currently generated at the Ames Laboratory consists of

contaminated equipment, construction debris, and soil. lt is produced sporadically

as various projects are te,minated 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
_1
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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 activities, 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 packageld for off-site

shipment. The Ames Laboratory follows a standard set of p,roced:ures when
removing contaminated equipment from a building, These pro,ced_re;_:ad'd.ress how

•, ,q '_ ,

the equipment is to be handled during removal and transport"_t'_t_ Waste Oisposal

Building. Contaminated equipment and c,ont a_nitl_lt ed : '..' disposable :
t "4 ", _'q

anticontamination clothing are compacted in a was"te,co_pa'C_9_ in the Waste

Disposal Building and are Stored there pending off.-s!te chsp0sal,.:,,.

Liquid radioactive waste is also periodically.,.qe'ner.ated _,af,'',_heAmes Laboratory from

the following three sources' _ =
%

• potentially radioactive ':i.a_nd_.y':ii9olu'_:ions generated at the Waste

i:!ilDisposal Building;

• aqueous solutioqs contain'ing radioactive particulates occasionally

generated.",i{rom".,"m.ac.hi"ning radioactive metals at the Metals

DevelopmlentBu itdi r1g'i and

• n'e_"ir_li:zed"a.c'id'solutions containing dissolved radioactive compounds

,.. g_n'erat_l:O'ccasionally in various laboratories.

": "i: i:i. .iq' _'

Poteniia!ly' radioactive laundry solutions are generated in the Waste Disposal
. _

Building'. ifr,om washing anticontamination clothing. The clothing becomes
potentially contaminated in the equipment removal projects discussed in the

previous paragraph. Aliquid radioactive treatment system islocatec_ 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 releases is provided in Section 3,3,2.1. .'"_, ',

Occasionally, other liquid radir_active wastes are generated in the.f.orrn'o_'aqueous
,' J " ' L _ ,_; 14

solutions 'containing particulates of radioactive isotope_,.'i'nql;dding u'ranium,

deplet_,d uranium, and thorium, In the past, these wastes we_'e:'ijene'r'ated inthe
. % '_, ',l

metal fabrication laboratories from a small grinding _h.ee.t,,.!ath(_,. and drill press

used to machine these metals. The machining w_s.don'e:"ifi.fre_Uently and has not
d '_, , q

been done in several months. These wastes .are _u._n.edo_er to the SH&PP staff

which may or may not evaporate or filter t b.erh al_dtl_,e_;solidify either the residue

or the solution in cement. Sometimes tbe'_S,i,du_.'[s,,reclaimed and reused on-site

- rather than solidified. The solidifie,d.w.akte, is"a'ccumulated in the Waste Disposal
¢ , ,. ',', ., ,_,

. ,. ii , ,Building for off-site shipment. ,.. ,...,
el".. ",. '.."..,; ,,

', ,

',,. ",. ', . ',°,

The liquid mixed acidic wastes, de_sc't.ibe_l'in the previous section also become
radioactive wastes once #t_e.hazarc_ou_ component of the wastes is neutralized.

These radioactive waste_ are"e,vapo _'ated and then either solidified in cement or are
, . ,

reclaimed for reuse:ofq-si.t#..., "'

Ali radioactive Waste Cement solidification is performed in the Waste Disposal
' , ", ,' _, •,

Buildin,g,where"d?um:s_nd cement-mixing equipment are stored.

Ali radi0a_tive waste generated on-site is eventually either decontaminated or

_ shipped"off;site to the Westinghouse..Hanford Operations Site in Washington State.

The last such shipments consisted uf 66,940 pounds of waste and occurred in

= October, November, and December of 1987. Each shipment was accompanied bya

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 t}lese shiprnents. The SH&PP staff performs
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TABLE 4-4

LOW-LEVEL RADIOACTIVE WASTE SHIPMENTS FROM THE AMES LABORATORY
, TO HANFORD

ii I , r I I I

Da _e of Waste Description Radioactive Component ofShipment Waste
I I I I I I I I I ii

October 26, 1987 600 cubic feet (44,200 Natural uranium and
pounds) of bulk . thorium
contaminated soil and °

' ,_;_tbuilding rubble ,,:_,B

, , , 'diill-

November 24, 1987 250 cubic feet (19,590 Natural uran[_m, artd'
pounds) of bulk thori '_" ' 'urn, cobalt-_6, :cesium-

contaminated soil 137 ,,, ,_... ,, ,,_,,.,, ,, ',,,

Two 55-gallon drums ", ,., ,..
containing 90 pounds of " .
contaminated lead and ' _" " "'" '. " ", u'

other materials (paper, ,,'_', ,: ",., ".,.,"plastic, steel, etc,) ._:_ ,, ,
_' ' ,:_, .,, ',i_ *_

Two 129-cubic-feet boxes;,. ' "_-'":'"
containing contami0ra, tedi:ii?,.i " '-,::;:'

equipment ",_....::.,,'"'_::_ii_i..,,:, "'..",.,:,i i i ,, _

December 14, 1987 Five 55-gallon dr_J'_'_,.ar_d_",., Natural uranium and
nine 129-cub.ic'{_ot'bb_ei" thorium, depleted uranium,
co n t a in in:g...con.t'a".rn.i,nat.e'd cobalt-60, cesium-137

paper, pIast.!'c,.,a_dmeta I '

Source' Ames Laborate?y_1988d '".'i:'
"D ,' ,'

•J' i' i°'
• " 'q 'r g i'

,* ' ', '%

_', . r ' "u*

t',,, ,,, , ,' , _"
, •

°;i
• ,

,, ,_
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the inventory, compacting, and packaging for these shipments in the Waste

Disposal Building,

4,1.4 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, Nonhazardouswaste:._,t,,,_ the Ames

Laboratory includes nonhazardous waste oil and nonhazardous sq,!.id.,w&ste, These

wastes are generated throughout the facility in the shops and labQiato'H_s, both at

the ISU main campus and the ASC, ,..,, .,,% .'
, , , _l,,. I

• J-,,, q_

4,1 4.1 Nonhazardous Waste Oil ': "" "", '-','",

Nonhazardous waste oil is generated in the [abo_a:!ories..*p,rimarily from vacuum

pumps which are used with lasers, vacuum c'h.aT_l_S__nd gloveboxes. The oil

reservoirs in the pumps are periodically ;ha'ng'e,d"O'u't.,and the old oil is disposed of.
Laboratory personnel typically store the,.o_d oi'l:,[h,.p61yethylene product oi! bottles

= (approximately 1 to 4 liters) until tHey,afe';,fu.[I,,pnd then hand-carry the bottles to

one of three outdoor satellite coi:le'¢,ti0h,i_'oints"where they pour the oil into drums,

These collection points each have..'_w@' 55-gallon drums and are dedicated

exclusively to nonhazardb_s waste.oil'," The collection points are located on the, t• j

covered west Ioadi_g,.i_ocl<".qf,.,S,l_e'dding Hall, the northern side of the Physics
Addition, and the _ered.nortiidock of the Metals Development Building.

., , '% I. a ,' 8°'

Waste oil ge'ne'ral:_l " *' ".., ,. , from._i vacuum pump at the AIpha GIovebox Facility at the ASC

is driven ,to the*'_l'r_:_mpus and transferred to drums at one of the three satellite
'' .. ''. . . '%

_ collect i.dn poi ntg:...'_.,

: A second_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.

4-25



Replacement of ali hydraullc fluids for tractors, forklifts, and other vehicles is
performed by contracted off-site garages, These hydraulic fluids do not contribute

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, WilletOil Company of Des Motnes, cleans the oil and

usesit to heat asphalt,

, ,:r0

Willet Oil Company picks up approximately six to eight 55-gallon dr,_ms_c_fwaste oil
on each visit. The oil is pumped from the drums into a tanker'tr, uck"_;(_"'thatthe

' drums can be reused on-site; however, the SH&PPstaff pro,v'ides,n_.ewdru_s once

every 1 or 2 years to help prevent leaks due to drum deter,[orati'6_'i,:'Tll:e;'Willetdriver

tests each drum with a halogen detection device, whidb ,J.ndi_ate_'._hena halogen
• 'a 0,

. a!_._t'98_},one drum gave alevel is in excessof 1000 parts per million (ppm) In,_ebrL_'

reading in excessof 1,000 ppm and the drum ,was n'ot,.p0ck._,dup. No 0nformata n

was available regarding whether the dispo_ai':_Q_i::ha,_i_rd0ushalogenated solvents

contributed to the high halogen level in,tl_:!bil.'"T'he drurn was transferred to the

hazardous waste accumulation area at'i.lt[_'_,Wa'_:t,eDisposal Building at the ASC
where it is awaiting further action. T.he_;H,&'P..P,:_staffintends to bubble air through
the oil in order to reduce the chloi'lcte,c0n._nt below 1,000 ppm,

• ° ,

'So4.1,4.2 Nonhazardous tid Wast,e,

Nonhazardous solld'.waste is,.ge'_erated throughout the Ames Laboratory, Little

information .wa$.avaiia'b.l.e'il,tothe Survey team concerning the composition or
generation,.i:alte..0,f nonh_izardous solid waste at the Laboratory. However, the

waste was.ob_er,Ve__ the Survey team to include wood and cardboard packing

mate l;iais,.:giasschemical bottles, and excessequipment, Occasionally construction
, ,

debris'.cbnl_ributesto 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 projects. The Laboratory arranges disposal of this waste directly with the

Ames Municipal Landfill since the landfill requires that construction debris disposal

be scheduledand charges a special tipping fee.

A pile of green-tinted scrap wood remaining from the 1981 demolition of the ALRR
I

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 thi.s_,l,o_a_ion for an

indefinite period, The SH&PP staff reported that the wood had,passed'ahi:E_traction

Procedure Toxi.city test for chromium' however, chromium"_e'p0_aedly Was never

used in the operation of those cooling towers. ..-,........._:i.".

, .
,j

4.1.5 Findings and Observations ,.:,.. . .,. " 2,2,:', 1
, • ,

• •,.

,...... .. ".. . .i

•. ...."_ •

- 4.1.5.1 Cateqorv I _ , *.', - :,
• . ., ,.

. :'f % '.
, , •

• . • .•

"% ',. •

a None , , ,._""",, , '-%, '% "v'

• ,

L '. %' • P, ,, '_

4.1 5 2 Cateqory II.,
• . . , ',."%. , '.,

• '_ "v"
', ,.

% '1,_

None *:
A

i' ;-ii
4.1.s.a ,.cateqor.,l:!i..,",'.,.... -

, ,.j

None. ,. ,
= ' . "% o,' .,

t

- 4.1.5:'4"'" ' £ate.qor¥ IV
] ', '..' .,

'_.

2 1. Impl;oper waste oil storaqe. 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

_- northern side of the Physics Addition. The area where the drums are stored is
41

exposed to the elements, lacks secondary 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,

2. 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 th_, ASC Waste

Disposal Building, Approximately two gallons of a waste ace.l_on,!tr[!e-thorium

solution is being treated by evaporation to remove the hazardou_'e6m, ponent

of the waste. In addition, less than one liter of an acid_.c _ ium s01ution is

being treated by neutralization in the Waste Dispo_.al Buii_i_ii_g_.:_:_.hesewastesJ: ,,

are hazardous by virtue of their ignitable a_di:'._.0r.rosi_:.characteristics,

respectively, These activities are not being _rforrfl_d,ii,rl, _a_ordance with the
five technical and administrative requirem.en't_s!'.l'isted.i_,nder RCRA regulation -

40 CFR 261.5(g)(3), which describes th_ c_r_!ii._o'_i:',_nder which conditionally

exempt small quantity generators..ma_yii!_reati:i_f dispose of RCRA hazardous

waste, including mixed waste. . , .,,, .,:.,

g
*, '_ "U"

,.. qj,

'°. ,

,'", ' i '., . ""._;' -

,,,ii,-" "..':..,",."., ,
_. f. ,' • _°

, ,. o, ,"

. . ,:' ....:.,.,.,
" i • "..°" _

, . -,.

.' i 0 :
• ,_ _ ,

,. .' ,'

, • ,,
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4.2 Toxic and 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 ,::_!.,

4.2 1 1 P01ychlorinated Biphenyls.. '".. .

At the time of the Survey, the Ames Laboratory had 5.6.piec_" O_e:qu'ipment that

contained PCBs, which are regulated by the Toxic Su'_._'an.eesCo_i_crolAct (TSCA).
"t • . ,%

-_ The equipment consists of 8 transformers and 48,:eapacit0_,_:'"F._f'ty-five of the units

were identified by the Ames Laboratory as contajnln.g.100"._.ercent PCB oil, and one

transformer contained 384 ppm PCB oil .Des'errl_tions, i_zes, and locations of the
- . _ ,% %. '% "

_ "% '% .,

equipment are presented in Table 4-5. {0.. •.... .,,
; '% ',.

_ . % °, ,, "._

The Ames Laboratory maintains spe_if.i_:j0rb_co._olsconcerning the handling, storage,

and disposal of PCB and PCB-co'ntamin'ated transformers and capacitors (Staggs,
-- %, '. ",. '.

1980). Ali items are inventoried, a_,d°._i'nspected quarterly. The last quarterly

inspection before the S_ur_ley..occurre,din April 1988.

The Safety, Health,,. and" Plant's'Protection (SH&PP) group arranges the off-site

disposal of a!J._.cB ahd:-PCl_i_'c"ontaminated equipment. The SH&PP group arranges

sampling ani¢li'an_J_.sis0:f _cheoil in the equipment suspected of containing PCBs,and
transports.tl_ei_equ'ilJ_ment to the Waste Disposal Building at the ASC for temporary

_ stor.age. ;The bu'iJcling is locked and the PCB-containing equipment isstored in a

placard'cdcabinet having secondary containment. Records on ali PCB and PCB-

contaminalt_d 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 ali equipment containing PCBsfor the Ames Laboratory.
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With the exception of one PCB-contaminated (384 ppm) transformer near the

campus warehouse, the Survey found ali the PCB Units listed in_Table 4-5 to be

labeled, stored, and contained in accordance with TSCA requirements, 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

_ o

Asbestos at the Ames Laboratory is managed by the SH&PP group.', iThe SH&PP
group has removed and arranged for off-site disposal of approxim'a_'e,J.y.,_,700cubic

feet of asbestos between August 1982 and February 1988,,'".:Th.e,.,,,., ,' : SH&PP:,group
typically removes and transports the asbestos to the d'lspos,_l_,s[te ° outside

contractors are not used SH&PP records indicate th_'.t_-at least, seven asbestos

removal and disposal projects occurred during this period. :Record_ for two of the
,'4 " "'" " '" "

removal/disposal projects identified Spedding H,a._l._.w,i.!l_eln_" Hall, the Metals

Development Building, the Campus Warehous_,i_nd._l_'e.ASC'°Blockhouse as sources

: of asbestos. The asbestos was disposed o;_'.oif:si'te' at tl_e city of Ames Sanitary

- Landfill. On eac_l occasion, a Special As_'estos..,W,as_e_:Authorization certificate was

- issued to the Ames Laboratory by t,h"e,tan'd_ill, p_idr to disposal (Ames Laboratory,

At the time of the Survey,_no friable asb_tos was known to be on-site; however, an

unknown quantity Q.f':noh._'r.jabl, e.:_dsbestos still remains in Ames Laboratory

buildings. , ,,." ,,. '...,.
• , • ,

The Ames La ratory mainSains a formal policy and compliance program for the
," . t _ ' '..'

handlinq an d:di_o_sal,.of asbestos. The policy addresses worker safety and health
". F' '''_--'

and p.r6c_clures'_br asbestos removal and disposal (Ames Laboratory, ND).

4.2.1.3 ".",,Herbicides/Pesticides
, 'e J

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

pesticide were stored irl the room. The drums were stored on their side.s in a metal

rack with a drip pan under the bung taps, The drums themselves had, n'0:':secondary

containment, and an open floor drain leading to the sanitary sewei*_a_.[ecated in

the same room, Material Safety Data Sheets (MSDSs) for th.e_e'ah_ severai' other

pesticides were filed in theroom. *, ,.... :.,
,.

'. ,

Three other locations storing small quantities of teta.ii pesticide.sand herbicides are

a closet in the Maintenance Shop, a closet i'D the _'_i,nteria';_ce 'Garage, and somen

. h,ce' 'hop closet stored oneshelves in the Maintenance Garage mh.e'_i_t_te_a',4 Sopen

1S-ounce can of Ortho Wasp and Horne.t sp,_a,y.",_he Maintenance Garage closet
' '° '1

stored one 14-ounce can of Airwick Inse_ti'cide"_'nd 4-pounds of Craig Weed Killer.

The open shelves in the Maintenance:.Garag,e.store_ 4.5 pounds of solid*sodium 2,4-

dichlorophenoxyethyl sulfate, 2 p'o.u.0.d_,"Gfl,'sGlid'{-ethyldipropylthiocarbamate, and

1 liter of EPTAM Liquid. The pesticide_,,,stG_d in the Maintenance Garage had not

been used for several yea¢_.prior to tl_c,:'Survey, and no future use is planned for
them. .''_'' _. ", ,,"i.."'

, f'* ,"_'_ 't"

4,2.1.4 To i c.a r!,d"P:i'_i_e;s..C:l_em ica Is

The Ames L.ab.6.1"_'itc)r_y:'._gesnumerous varieties of toxic chemicals in small quantities,

primarilly,.., Tn,Wet"C_emistry..,. research and development activities. Much of the activity
centersOntl_e development of procedures for refining analyzing and metallurgical'. ,. I t

handling._f, exotic metals and rare earth elements. As a research facility, the
',, *0

laboratory {ypically 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.

4-32



Procurement and Inventory Control

Nearly ali 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 ,P,PO has the

chemical in stock, it will fill the requisition, If the PPO does not have._ei_hemical in

stock, the order will be sent to the SH&PP office for reviewand,_approval:: These

orders are typically for chemicals that are not commonly,'/u'(e*c_'! at tt_:'Ames

Laboratory, The SH&PP group checks the order to determine thei'haz_ards,associated

with the chemical. The SH&PP group also checks wheth.e"_'/Or,not,"a_,,MSDS is on file
, i r _ , U°,

for the chemical and, if necessary, ensures that an MS'i_.S.'i',s..r_equestedfrom the

vendor. Only after the SH&PP group returns the app_,Oved arder :form does the PPO
actually place the order. '

Researchers with split appointments, tha_ is,,tho,se w'kio receive funding from both
I t,, h '' " ', 'othe Ames Laboratory and ISU also ha,ve_, e,,op.ti,o_of purchasing chemicals directly

through the ISU Chemistry suppl:y,Sto_es.. '"_V'h'en these purchases are made, the

- computerized accounting system of I'SU.,note'sautomatically that the purchaser is an

employee of the Ames Labior,atory, !n '_t"der to track these purchases, ISU and the

SH&PP group have a vo!_i_tary"agree'_ent whereby ISU reports to the SH&PP group,, , , • 14

any purchases by tl_e'A'mes_,Lab0'rat'ory staff.
*, i' °' '*

Ali chemicals.,l_u"rcl_ased b'_,.t'h'ePPO are received at the Campus Warehouse, When a

_ chemical is rei:ei_,'ed._:i_is logged into a computerized inventory which checks if an

MSDS,.is,'6'r) ._ilei",.]_ an MSDS is on file or was provided with the shipment, the,', ,' , : ..'

chemica°l,.i_.f'eleased to the researcher and a copy of the MSDS is forwarded to the
', , _,

SH&PP gro.up,, 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 typically 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 ali 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, i

In December 1986, the SH&PP group undertook the task of purging old, unused, or i
Iout-nf-date chemicals from the laboratory, The group sent out a memorandum to

ali laboratory supervisors requesting a written inventory of chemicals cd:!_,ently used []

and stored in each laboratory, Laboratory supervisors had the opti6;nJ,o._,_urning in I
unused chemicals to the SH&PP group rather than listing them.in,]_t_eir inven't,ory. In

this fashion, the SH&PP group removed virtually hundreds 6{_.c,_ .che.micals from |
the laboratories. The chemicals were sorted by the SH,&'PPgr'u,l ,.ana"amajority
were either disposed of as hazardous waste or sold to',,recy,d'e,rs, "The remainder I
were restocked in Room B55 of Spedding Hall, a ha_ardous"_ast_' storage area, for

use by other researchers at Ames Laboratory"a:nd.ire_:orded in a computerized |
database, separate from the database discusa'ed a'bb,ve,'' ._:' |

At the time of the Survey, some laboL'atar'!.e_:i.".w,.e,re',_illperforming their inventories, a

However, the Survey noted that nqaqy"_.!:,th&I'a'ls:Drato_iescontained several shelves

of unused compounds, including hun'd,reas9,f reagents and solvents, some of which*0o ,_ ' '

are listed as hazardous wastes in RcRAi:,regulations (40 CFR 261, Appendix VIII),

These substances typic_l_y"in"_luded_heavy...,... , . metal and cyanide compounds and I
chlorinated solvent, S,,."'ln ma'n'y".'.'_:'asesthe laboratory supervisors knew the

compounds had be'e_,, red.'!_ the laboratories for several years but were not

aware of any l_;_t,c_r fu_ul'a",rfeed or use for the compounds. In some irlstances, the
' i" ' ' _, i o

' ' 4° _ J'

researchers 'rej_o._e'd, ,t,hal:: should a need arise for one of these substances, the I

existing,,q6(ltaine_:_,ould..,.,,"_ ,; i: '"._:' not be used and a fresh one would be purchased,
I

"'"_°'°"'" "'"° iReceivifig;:Distribution, and Storage
, s
e'

Outside purchases for supplies, including chemicals, are received at the Campus I
Warehouse. From this location, chemicals are distributed to the PPO and

ii_

laboratories. I

I
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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 r_aterial is stored in the building, and the building is

equipped with numerous dry powder and carbon dioxide fire extinguishers and a

sprinkler syste _n,
,_

Once chemicals are distributed to the laboratories .where they are':._lsed, their
storage and handling are controlled by the laboratory supervisors.'_i_'al_ _l,U.antities

(typically more than a dozen containers no larger than 4 lite!s,'e'ac'h),.. , , are"t_ypically

stored in wooden cabinets, in metal cabinets under hoods, on"o#e!_.f,t:le.]v.es,in metal

flammable materials cabinets, and in gloveboxes, as w,ai_.'a.nted"b'y',:!:,henature and

use of the chemical, Several laboratories are sl;orincj'".,in:_:_.mpatible chemicals
, , - 4 b°I " _

together in cabinets (Table 4-6) "..,',',... ,,,
_,, ° , 0

,: ',, ...:. ',. ,,,
" t", ,

The Ames Laboratory has a safety policy ie'qu.irin'g...{n' "• co_mpatible chemicals to be

segregated and storage cabinets to IJle"pro'perlY"_arked in accordance with
, f , ', ,

ir_ets containing chemicals are notregulatory requirements. Although':stO_rage,cab" '" , ', ',, ',

always identified as to their conten.t.s,:t.he.quafl'tities of chemicals in ali unmarked

cabinets are below the minimum".iegula,tory limit above which markings are

required. ,:", '.'

Some laboratories,r_gular, ty use.._,mall quantities of 1,4-dioxane anhydrous ether,
,, ° , .' , #

- and tetrahydrofuran:.."Tgese"._ubstances can react with oxygen over time to form
,. ., , , ," ,'

'unstable, sho :senisitive., ".organic peroxides. For this reason, these substances have

a limited useful.fi.f_i,_.nd, must be used or disposed of within a given time frame. At

the Am_ka.boratbry,., ,, ,. most of these substances are used up quickly', however, some
opefi..bat!les were discovered by the Survey without expiration or "chemical

control'"da.tes that would be used to determine the age of the substance, as shown

in Table 4-_i'
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TABLE 4-6 !
iii

CHEMICAL STORAGE CONCERNS AT THE AMES LABORATORY
i

.... H " li i i i i i i ll|l i g

No Chemical

Location Incompatible Chemical Control Date_on Peroxide- gStorage
Forming l
Reactives

I IIIIIII I I III II I III1_ I I i

Wilhelm Hall, Room 129 reactives and pyrophorics Iii
..... i __ ' t

Wilhelm Hall, ROom 204 acids, solvenis, and "',,, , _q

pyrophorics "'" '" ' II.................. ,"',,Z7 :',,
Wilhelm IHall , Room 210 q_ '*

, , ,,, i ,,,, .t'i; " ,, ,

Wilhe'i'm Hall, Room 213 ,'....,: .., ,, k I
ii - i iii iii J _"_1] , " ;: " ii ill,

Wilhelm Hall Room 216 ':. ' .... "X' ,**_*% d '

oo ......, '.,"Wilhelm II, R m 217 acids and solvents '::'".': "' "' i-- II / IIIIll I l Iii!,. "' **1

Spedding Hall, Room B24 '. ,. '. ,' X
***

ii iiii [ II i1_, I, '_ f i_ | L --

...... " ' "' X •Spedding Hall, Room B54 " ' •....:, '.,

ing'Ha Ro'o ...... ' *", ....._,i_;:, I,i,_, _ '_ j. - ....

Spedd II, m B51 '.,"',, '":'.'". X0 '% ".

Spedding Hall RoomR°°m225 acids..and sol,Ve,nts' i
__ ' _ .'_:.. L " ; ,',,,,i,_,...............

Spedding Hall 346 ' ....... " ', , p'yrqphO r,.CS.,

-Gilman Hall, Room G18 " .ac,id-_:c,oust[cs, and solvents !Gilman Hall Room G'57 a'_:icl_ar_d ,:,olvents
i i ii i j i lllln

Gilman Hall, Room,.A20'91,..,.''""."'.,.,,"=.at:,id_,.reactivesCaUstics,sol'vents, and I

Office arld Labola'{gr.y,'..'"' ,_'-:/ acids and caustics
Building, Roon_ I1.4,.'" ,."..' I
Metals D.eyelopment"B.u,Iding, "aci'cls,caustlcs, and solvents
Room 209 i",,,".../,...... , i

Me.t'als.Develop.ment Buil'ding, acids, caustics, and solvents
Rbom 28:1 ""'"'

,;_r':. "',:' '.....................

I"'s
'a'

!

I
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4,2,1,5 Aboveqround and Under clround Storaqe Tanks

Aboveground Storage Tanks

The Ames Laboratory has four aboveground tanks, They are ali 3,000-gallon steel
tanks and are part of a radioactive liquid waste treatment system in the basement

oftlne Waste Disposal Building at the ASC, The tanks are used for the accumulationof potentially radioactive wastewater generated from laundry oper_t_!ons at the

Waste Disposal Building, Releases from these tanks are routed 'to the, _i_y of Ames
"L i, _ iI ' '1_sanitary sewer system, and are discussed in Section 3,3,2.1, The tanks w_'e.bserved

by the Survey team to be in good condition ..",,""' " '.,'°

' , I° ,_' 4q, ', e' ''_ ,p_

Underground Storage Tanks ' '. ',,

¢: _', °4 i" , o

The Ames Laboratory has two underground storage.'tanks".(_STs) currently used to '

store number 2 fuel oll for emergency generators,,..A"2,000-gallon, asphalt-coatedsteel UST is located at the Metals Develop.men't.Bul.ldi.ng, and a 3,000-gallon UST of

similar construction is located at Wilhelm _ajl,"T.he. _lg_ at the Metals Developme,_t

I , % °, ,Building was installed in October' 19_'_','an_l".the W'llhelm Hall UST was installed In

May 1970, Neither UST has bee_."tea_:"_e._i_d"nor does lt have monitoring wells,

I secondary containment, liners, or cat'.hodi¢:'protection, Both USTs are registered
with the State of Iowa De_iartment £f'V_/ater, Air, and Waste Management (Voss,

I 1986b), The Ames Labo_ator'yst.ated..that it is planning to install soil gas monitoring

. wells for the two U,ST.'_be_-.oreMay; 1, 1988, in accordance with Chapter 135 of the
Stateof Iowa UST,Rule_,,:'"' ,."'.,_:

• _ • ', ,, _,

I ,<,..,., " _,,.'

A third 500-gaild,n"'U,_I:on the east side of Spedding Hall was being removed at the

tlme, o_,,th'e_urve_,,, This UST was installed in June 1970 and was used for sulfurici J, ''

acid stoltage until June 1982. The tank reportedly passed a leak test on an unknown

I date (C0rell ..1,984),The Ames Laboratory tested the soil pH adjacent to the USTwhen
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 Iowa of

these tanks when the facility was turned over to ISU in accordance with State of

J
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Iowa UST Rules (Mathlson, 1987b,c). Two of these tanks are exempt from regulation

because they contaln heating oli to be used on-stte, 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 cathodlc protection devtces associated with any of these USTs.
t

4,2,2 Findings and Observations -_
,d,

! t0

" Jl

4 2 2 1 Cateqoryl . ._ , -+ i , _ , * ,,, ,

4

None ,, ,,' , ,

q
,* Ii4°

4+2,212 Cateqorv II. ,:',+.,,",.1, ,..1,
°v*

r _. *, "1 ,_ ** ei

i,None ',

i

, ? ', ,

4,2,2.3 Cateclory II/ ..

• ,, %

None " ' '"1'"+,i'".,
,', ',, +,. :"."",i *.'

,. ', %• _

4.2,2.4 Cateclory IV ", ',, '"
¢i "

, .iea'issubject to peroxide formation. Shelf lives of1 Incomplete trac,k.....telo_'c,hem

some dloxar_e,._ind._:4_trahyd'rcfuran containers are not being monitored to

ensure sa,!esto_a_ al_d,dse,,._ . _ , +', , ++,r_' ,+_
,

" , _' l +, *' +'
l' +l , ,

Dio+aneia_d,",t+._rahydrofuran' can form explosive peroxides if stored for, . ,, ,

..e_ti_t_ded"pe._Jods after contact with oxygen, Although the Ames Laboratory _+ .

':"safe.t_) Rules Manual specifies container dating requirements designed to
',

reduiee this hazard, the Survey noted several instances where dioxane and

tetral_'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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2. !.mproper storaqe of chemicals, Incompatible chemicals are being stored

together in some laboratories, 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, wnay result in an

explosion or generation of toxic gases are as follows, .,

In Wilhelm Hall, Room 204 four 4-1iter bottles of miscella,_e'6i3's._l'_..[dswere

stored in an underhood cabinet with three 4-1tter bottl_.r,"b'f.,_ariou_'_rganic

solvents,
t o 14_,

- In Wilhelm Hall, Room 129, one bottle of ptcrl.c actd"_qd:o0'.e..bottle containing

0.25 pound of perchloric acid in 70 percen;'"_'_han'6[':£J.sstored in the same

. cabinet with cupric sulfate, potassium f cy:an_t'"" _,. gl'ycerin, zinc chloride,
_ silver nitrate, and sulfamic acid, " "' " "' *"

In Spedding Hall, Room 225" " .... ',...o_e ,_'4jter bottle each of methanol and

hydrochloric acid are stored '(6ge(he'r.'_h tt_e floo_.

In Gilman Hall, Roor_.,G18, seve'i'a[ containers of hydrochloric acid, sodium

hydroxide chloro, i#o " "' ' ", rm'_.ac,e.t'_.ne, and miscellaneous reagents are stored

together in a W_'6d.er_cabihel_ under a hood.

In the...l_'6;_'&l'i De' i ent Building, Room 281, pyridine, toluene, and

benzeni_.a'i;'e:'_l'.ed with sulfuric acid, ammonium hydroxide, hydrochloric

..a'¢id,'_qd nit_[C acid.
',

cl'dLtlonal of coA areas ncern with regard to incompatible chemical storage as

identif'ted 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 caustic._), and Metals Development

- Building, Room 209 (acids, caustics, and solvents).
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3, !nadequate manaqement of a PCB-contamlnQted transformer,, A PCB,

contaminated transformer at the Ames Laboratory Campus Warehouse lacks

secondary containment,

A 150.kVA (kilovolt-ampere) transformer containing 384 ppm PCB Is 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 ott leaks, the

concrete pad is surrounded by gravel and is less than 50 feet fr_l a surface-

water drainage swale, If a PCB release did occur, it could caus_:eon:_amination"4_i,

of a nearby dratnageway, This transformer is scheduled,,for.,rer_b_a,I, during
the summer of 1988, ,.. ,:' '_ ' ' '"'

t

4, Unknown inteqrity ofunderqround storaqeta " ' 'nk_, ,.Th,,e,,[lntegr,l'ty of two active

Ames Laboratory USTs containing fuel oil is_:unknOw_"'a_d the USTs may be

contaminating the soil and groundwater .t,h.rodgh.uncl'e:tected leaks,
i 4';, , "

_ f ', _o " ,_ I1

Twc_ USTs located by the Metals D,e,yelo.pme'n._.'Building and Wilhelm Hall are

currently used to store fuel oil,,..,_hQ'i'Me_:a',ls.,.,.-.. . ,,D'evelopment Building UST wast i

installed in 1965 and the W,llhelm,H.a,![ U$'T,was installed in 1970, The USTsare
' ', , °, f 'B'

not equipped with seconda'rycontai_ment or cathodic protection. The Ames

Laboratory does not currentlyha'v.e a"leak deLection program for USTs, If the
• • ,,_

USTsare leaking, tfi:e'leaksw_ulct not be detected and the leaking fuel oil
.,_ ,, _ I

could potential.ly..contamj:n_te'the soil and groundwater,

The Am.es:.L,abor.'a.'t.qry,'iirJ"planning to install soil gas monitoring wells at the

USTsby<l_la._,..,. _._'i",1988;"in,.,,accordance with Iowa State regulations,

5, ,.."[ri'ad_luate".i.stora.qe procedures for bulk chemicals, Incompatible bulk

C_j._._icals, including acids, caustics, and solvents, are being stored together in

ship p'_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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4.3 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), r

Radionuclides can be transported via any or ali of the primary media and result in

contamination of ambien. air, soils, drinking water, groundwater, vegetation, and

food (Figure 4-1). ''

4.3.1 Background Environmental Information , _., "'i"'.,,

Background radiation in the vicinity of the Ames Labo,ratoryis,,a"cOn_equence of

both natural and man-made sources. These sou_:c_,$,iinclude._:_atural cosmic

radiation; natural radioactive materials in soils an_builcJi,rtg,_a{erials; fallout from

past global atmospheric weapons detonations;.and'reIeases'bf radioactive materials, "' ,,, ... ,, ',. '1

from nuclear power plants and other f_!li_ie_s.,ha'nd!i_g radioactive materials

worldwide, Human exposure is through"th'e,intake of natura{ and man-made

radioactive materials in air, drinki, ng :'._teri'_and food. The most significant

exposure is that to the lungs from,backgr0, qhdi!_vels of radon. The annual average• , • , , ,

effective dose equivalent (EDE) fr0,m na',t'ural background radiation in the United

' '" "ar (mrem/yr) (Table 4-7), About one halfStates is approximately 189 millirem per,ye
of the EDE is attributabJe't0'the inha[at'i'on of naturally occurring radon-222 and its

• • , '%.
,. ., , ,. ,' .

decay products, , .,.' .. ,., ,.,
, . .

• . . ,. ._.

The data in mabJe4-7 _/ereclerived in accordance with the approach recommended

by the Inter._alti,o_,al commission on Radiological Protection (ICRP) in ICRP Reports

26 and 30,  iCRe;i:977, 1978). This approach allows direct comparison of the

effe_:l_ive ¢16se fb_:'different organs by reflecting the distribution of and organ

sensitiVlityto various radionuclides. This is accomp,ished by applying "weighting

factors" roll, he effective doses received by {ndividual 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 locations throughout the

continental Un.ited States. These ambient gamma exposure rates do not measure
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TABLE 4-7

AVERAGE ANNUAL EFFECTIVEDOSE EQUIVALENTTO HUMANS FROM
NATURAL BACKGROUND RADIATION

i i , , iii i i LI I I II

Organ Annual Effective Dose Equivalent(mrem)
..... I II I I IIIIIIII I i

Gonads 24
I I i i I iRa

Breast 14
i iii IIllilll -[i i i n

Lung (Total) 100 . :,,":.,,, :, ..,
II Iii iii i i ii I I '"i r

Red Bone Marrow 13 ,,....., " ':''
h

+

4 _

i i li I "lill _l

Bone Surfaces ,,, , ,,
IINil I I n I i _ nail II I

iThyroid .,., 3 ,'"":"'"/'.",,., '

Othei .... "'""/";29 '" "" .......
,,, , _"1,i',',i"' "1 ,'_'iiii iii .... , , ,

Total ",,._,,,, ":",, i
t

Source Adapted from EPA, 1986b " ::'" '_' "" "'
_._, 'f._

,, ":j ., .

i ,

, % °4, ,_v_ *, I__

° '.. _ % '_

¢' %, "*. ",''''*** 'i'

%', %% ", 'v

, ?,

¢i "

° %, .,_,

._, , ',, .' .1_

,' . ", _ ,' i, _

,' 4" . ,° ;

t

,- ,, .. , ...

° _
'o'
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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 period 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) tn Denver, Colorado, and 58 ± 72 mrem DE in Berkeley, California, The annual

dose for the same period was 81 ± 31 mremDE in Chicago, Illinois, This is the EPA

- monltorlng location closest to the Ames Laboratory, The averag,e measured
ambient gamma exposure rate equivalent to an annual dose at th_'!_2 locations

- monitored throughout the continental United States was 89 ± 4_J,',_ie'm DE (EPA,
. 4 °, °'._ I 0

1986c, 1987a, b, c) .,'., ', '.. ',.

', 't' J-,., 41 ''' ,

DOE establishes radiation protection guidelines foor,,jts fac_'r't,ities," Radiation

standards for the protection of the public in the vicinity.,ef t,h'e.Ar_i_'_Laboratory are

given in DOE Order 5480,1A, Chapter XI, as amen_l_d on",.A ' s_'5, 1985 (Vaughan,

1985), These standards are based on the re,commle.odatio_s of the ICRP and the

National Council on Radiation Protection a_d Me'asuren.l_nts (NCRP), The amended,

order also included the EPA limits for'the"'.at.rnOSl_:heric pathway radiation dose

received from DOE facilities as con_aine'd'..i.0.,40"_FR 61, Subpart H. The DOE dose

limit is 100 mrem/yr EDE, excluding nia_rai'.,loa_kground and medical exposures, for

ali pathways to any member of the"ge_e.'r_al public for a prolonged exposure from, o , , o

normal DOE operations, T.he previous!)/, recommended limit of 500 mrem/yr EDE is

retained for non-cont!n.U0Uo_"exPoS.u_,es,In addition, as stated in EPA regulations (40

- CFR 61, Subpart H),,.an_ memi_',er.ie_'the general public shall not receive a radiation

dose from the air'paltbW'a_/of,greater than 25 mrem/yr DE to the whole body or 75, i

mrem/yr DE,toa11yorga'n.ft;o'm,.,. ,, . . ,., normal DOE operations,
%,

_'o. 4_, , _ ._

DOE Ord;er, 5b,8'4'iii'i_quires its facilities to make an annual assessment of releases,° j, i , ' "

anc£'#6teff_,ial d_e to the public, The results are to be reported in an annual

environmental 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 associated with past Ames Laboratory operations can be divided into three

categories, These categories, discussed below, are soil radiation sources, calibration

sources, and building radiation sources,

4,3,2,1 Soil Radiation Sources

There is only one site associated with the Ames Laboratory that_i_as residual

radioactive contamination in the soil and currently is also a known'_'_.r_,e, of direct

penetrating radiation, This site is at the City of Ames WPCP, w,hi_fi"w,as. ., raci.l'b_ctlvely

contaminated by thorium releases from past Ames Labdi_io, ry,,",operatlons , as

discussed in Sections 4,5,1,2. Levels of direct penetratl_g raa ia'{io'rl"a'_ the WPCP
6:', , ', ,

inatlon are discu,g_ed,ln.Sectt'on 4,3,3,1, The

resulting from residual thorium contam i_,e'''_ _WPCP is fenced although access is not controH:_ed' ai'"i '_'trance gate, No

individuals reside at or in iml_ediate proximity,.to, th.e"w_RCP_.,_."

4,3,2 2 Calibration Sources : ', ",I", .,
'4 ',

', % _° . .,'(,.,'P'",,, . ',, ".
, ,,. i. , ,f

There are several calibration souj'_esln.'use,";at,._he Ames Laboratory, These sources
i ,, , %

are used to calibrate radiation de_e._tion.e_uipment. A 20-curie cesium-137 source _

is the largest, with the remainder having activities in the microcurie to mill,curie

range. The sources are.locat'ed in s,h(elded, limited-access areas and are leak-tested

or monitored ever,y."_'"months:",'"D'i"stance from the site boundary and shielding

prevent off-site d'tr.._¢t.'".p'enetra'tlng radiation resulting from the use of these
, ,'" ,' .

calibration soulr,¢es.,..,. ,, "'iii_.','i,'"""," .t* _ ,'

4.3.2.3,, '"Builcl{nq Ra_iiation Sources
'"'0*' ' ',

,i' A' .f '_'
• '. ., ,

, . .

Past ptod;_Jction 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

monitoring 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 identifled and removed if possible, If fixed (i,e,, nqt_,removable)

contamination is identified, the area is posted, Logbooks and su.rvey_ecordsare

kept of the screening activities, Users of the areas that ,con,tain"r.'_'c_ioactlve

contamination and emit radiation are informed of the co'_l_:ar_iiflation and any

required trai,,ling is provided, Interviews with site p_rsonn._!l,:'__d::a review of
,' %, %. 'j

logbooks and survey records by the Survey team I,_tcated th_at the areas of,j , 'l 'l

contamination identified by SH&PP personne[(,.incloctiiig",_he four buildings

- discussed above, are below the DOE action _u!deltri'e of".25 rnrem/yr and do not

- present a health risk to the general public o,_,employee_, 0_f,DOE or ISU.

4,3,3 Environmental Monitoring Pr'ogfam' ,,' ',
¢' ',,, , . ', ', ", "t

This section discusses the Ame.s. l_abo.ratory's direct penetrating radiation

monitoring and the repo.rting of t_ie"e.nvi'ronmental impacts to DOE from facility

operations. Environrnent_l."m0nitor.i_g'for., radionuclide contamination in individual
media is discussed in,.sec_tions..t_ior,Air"(section 3.1,3), Soil (Section 3,2.3), and Surface

= Water (Section 3,3:i3i.:....'T.he_me's Laboratory has written protocols for the direct
penetrating r,adiati0n':imo'nitoring it performs and operation/quality control

protocols fOi:d_he.a._luipr_e'nt used for the radiological analyses.

.,. i:".. ". "',.
4.3,_:)," .:_._ect.P,enetratinq Radiation

- The Am'es",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 f:_'_;_.sLaboratory 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 theWPCP, 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 soil sampling at the sites associated with the former Annex I and

Annexll, Gilman Hall, and the sewer release incident, The sewer release Incident
,_!_

sites included the WPCP, City of Ames Airport, Municipal Cemetery,/;_and Grand

Avenue underpass, Section 4,5,1,2 provides the locations and ,'a;,_'t}_,e det_ailed
history of these sttes, _ ., '", ""'"",""'

t'd -I: _ j,

', % .' "" 4,.,

Direct penetrating radiation screenings were made at.ali sites,,,cJ_ing'beta-gamma
i' 1 • ,, J,,

gas proportional and Geiger-Muellersurvey meters, A,t.the..wP'cP, the screening

was supplemented using thermoluminescent dos_:.'m,eter's,.i[_.L'l_'s,i!'Sets of 3 llth'tum

fluoride (LiF) TLD chips were exposed for perigds,o.f30',to,,. ..., ., ,g(_'.'daysat a height 3 feet
above ground level. Two control sites were.a,ls6_bh'itor_d with TLD sets to obtain a -

background level, The TLD chips we,z_, pro,_e.ssed:,tn an Eberline Model TLR-5

dosimeter reader, Core samples w_,re""a(s'O t'a'k'_n of the soil and examined for

gamma-emitting isotopes using,.a gamm_:g_ectrometer, The soil core samples'
0 ',. , , e

gamma spectrometry results are disCusse'd.iln,Section 3,2,3,

¢._'. "',e: )

A direct penetrating rad!aticin, survey:,was conducted on May 12, 1976, at the City of

Ames Airport Muni.ci_pal Cerh'ete,_,y'_"GrandAvenue underpass, and Annex I on theI ,* ,_ ,t, i ,

campus of the iSU _s_ng,b_/ic_reen Model Thyac III Geiger-Mueller radiation survey

meter. ReadingS,were.,_e, corded with the detector probe held 3 feet from ground

level, Backg.rlb.un_,f.eadin'igs were also taken in this manner at the ISU Golf Course,

Lat_t'id 197.,'6,a s_r_entng was made at the, WPCP using an Eberline Model PAC-3 G
", , ,o' ,

gas pr'oi:)_rtional survey meter with a model AC2-B beta probe. Readings were
'_. _.

recordedw,_th the detector probe placed at ground level. The Annex II 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, 1985), 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 (Vlerzba, 1985),

The screening with the survey meter revealed an area at the WPCP that had

_ readings that ranged 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 yielding readings from 150 to 900 cpm, Additionally, TLDs were

placed at the WPCP (Figure 4-3), and the results (Table 4-8):r_,nged from

_ approximately 10 to 705 mrem/yr EDE above the background level,,,'_h.i__ose would
be received by an individual who, _lded at the sampling ioca tig'ns, 'ioi a,',_ear, The

DOE dose limit is 100 mrem/yr EDE, excluding natural ba,_k_ro_l,nd and"medical

exposures, from ali pathways to members of the gener, al pubiillc,:,_r_m:6ormal DOE
operations,

- • ', ', ,' ,,''., ',.,,

• _, *, _

- Survey meter screening at the City of Ames,.,Aj,rl_o',_, re_e'aled an area that had

-__ readings which ranged from two to seven t_me'_,_tl_tle".l_ac'l_:gr'oundlevel (Figure 4-4),

The instrument background was 100-15O0cpm;',wi_h',"t.h,e contaminated area yielding

readings from 200 to 1 100 cpm, Th_ gt;ass"tax'J"s:tr.[p'atthe City of Ames Airport has

been graded and paved with aspbai_si_C,e,_l=ie"r,ad'iatlon screening was performed in
_ 1976, Interviews with site io_rson'ne_,, indicated that subsequent unofficial• , ,° ., '.

screenings performed since the gra'_;s"t,ax[strip was paved with asphalt have not

yielded any survey meter _;eadings a,bove background,
.' * , j', °°

4,3,3,2 Reloort i'_(_i,E_v'irOnra.e_ta I impacts
-- ",. "r" ,* ,, .,

'"'i ''"

In 1981 CH,"_Fante:d the, Ames Laboratory an exemption from preparing an Annual
, , ., .= q,

- Environmen;c'ai",l_'bn'i_bring Report, instead allowing the Ames Laboratory to

-- prepa_r_ a_ni',Anr_'u_i_Environmental Summary, The Ames Laboratory has prepared

Environmental Monitoring Reports for years 1982 through 1985 but has not

preparecl'.ai',report for any calendar year since 1985, as discussed in Section 4,4,2.
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I
TABLE4.8 n

TLD RESULTSFROM THECITYOFAMESWATERPOLLUTION

CONTROLPLANT I___ L J.... '"L ' " .....

Site la 2b 3c 4c 5c

|.___2'_ .......................................... IIII - - - II I L.1 III_LJ_JlL[JJLLIJN......

Average Dosed 77,4 75,5 781,0 342,4 86,9
(mrem/yr)
....................................... III I _I I

Net Dosed,e 0 0 704,6 265,9 ,,,,10,4, I
.rare. yr.,_( m ) .... ..................................... ,.... ....... - _/.,_ , ....

Source,' Vlerzba, 1985 .,. ' '",......'_''",,"",,, I
i I 8 J t _ _j

a Background, residential location, City of Ames, Iowa,., ,, , ,
b Background, rural location, Story County, Iowa '. ',,' ',, Ic Location nd cared on Figure 4-3 ,,',,,. ",,,',,,
d Dosenormalized to an annual DE ,, ,,,,, ,,. ', ',

e Net dose = average dose mlnu._backgrou " " " ' I
n_,dose.,,, r ,,, ",.. '"

background dose = (77,4 ,',. 75,5) + 2 ':. ',, ",, ,," '"
', , 'la#M,,

r', o ,'_ I _,,

I _ 4% ', % ' ,. _

'_ , i 'j 'h I

0I

i,_i " % "' "'q, %t I-

I
', , ', %

t' ', i, A

i',''° _" " "' I
., , , ,?l jo

A

tl I

2, 4' .

i "

q' ,i_, _, , '_'
.. ', ,' 0

'w'

.
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4.3,4 Findingsand Observations

Although there are no findings directly attributable to direct penetrating radiation,

the results of the radiation studies have helped define areas of environmental

radionuclide contamination as specified in findings In Sections 3,2°4°2 (Soils) and
4,5,2,3 (Inactive Waste Sitesand Releases),

4,3.4,1 Cateqory I

None . '"" "
,' , '%

,q= 41 ,,, ,

, 41,o,

4,3,4,2 Category II ",, ......,' ,...,"
--- ,_ %.q

, ,, 2,.2..None ,- ".",.,".'"
q , q, ", ,

,

, 4*', ..,,, ,4.3,4,3 Category iii , . ,.
, °, ,

% ', '% ',

None ', ....', % % %
0,, - _, °, 0

' 'lt. 't',, , _'(
, ,. J, % *,

, ,, .,,....:.,, .,,4,3.4,4 £ateqory IV ,
'v'

%, it,

None ': #,

', r,,*'i,, *_°

i" f' ,io q'

, , ., ,

= , ,

4' , ,

'"",.i ;i,i_._:,,:.::,.,,, .

, , ,

" ,"° i ; "'" "',
' "v'

• , , ,

0.
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4.4 Quality Assurance

This section references the quality assurance/quality control (QA/QC) aspects of

environmental sampling at the Ames Laboratory and discusses the Ames

2 Laboratory's QA/QC program and data management system

4.4.1 Environmental Sampling
, ! _t

- _,_;i_',

Environmental surveillance at the Ames Laboratory is the respc_.nsibii,.!ityof the

SH&PP staff. The environmental surveillance program had bee'n,scai'cj".downin
,,'. ,_ L _ ,i.,i _

scope after the ALRR was decontaminated and decommi_,s_6ne;di in 1981. This

: program currently consists of radiat, ion screening of buildir_g_i,'_ha't-may contain

residual radioactivity from former Ames Laboratory:_p.eratlons;.,as described in

Section 4.3.2.3 sampling of the holding tanks,.at thei_W.aste :.Disposal Building

located at the ASC for radioactivity before b,ei.n.g{Ji':sc.harg_dto the City of Ames

sewage system, as described in Sections 3.3.2. i_'ia;r_Ct!-3;_:.3!i_;,amPling/monitoringthat
1_

may be required at the Ames Laboral;ory'_(e_:g.,"sOiJsampling of areas that may

" contain residual radioactivity fro_ for_ner"_Aroes Laboratory operations) as

described in Sections 3.2 3 and.4.3.,3_.j, and,,monitoring glovebox emissions as
- described in Section 3. _,3. "

.m ¢' '

4.4.2 Analysis and DataManagement '

,, "' ,%

The SH&PP staff cb6du.cts' an_t has written protocols for the analysis of air, water,r

and soil sam pJe:_/;i.redu,dtJo.ri,o_data from the analysis; radiation screenings of areas

and materiabs'i' a. calibration and maintenance of measurement equipment and

system,s.,.u.secl.."f_r'"a_'alyses, Additionally, logbooks and records are kept

- docu_ri_n_i_g that.the requirements of the written protocols are followed.
' , °

', '_' .

= The Ar_e_.,, 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 r

Records documenting the Ames Laboratory's performance on these QA samples are

kept in QA files in the SH&PP offices. :iii!!.
, !:i,'0
', :h

Data from the environmental surveillance program described i_,g'e_tfeh..4.4.1 are

used to report releases from the Ames Laboratory and inves_i._a_t[_.einfor_tion to

DOE. However, some of these data, such as those from soil"a_d_r_,penetrating

radiation monitoring, were not incorporated in the " :'_' "" ',_t_es.,_n nuat, Environmental

Summaries, which were prepared for the years 1982 t_tli'e_U_ih:"l,98'5.Additionally,

the Ames Laboratory has not prepared an Annuai::i:_,.nviii_£mental Summary since

:i
:I

4.4.3 Findings and Observations . '"'

4.4.3.1 Cateqory I, ', '-
.

None ,: .. ','

' :;;ii.,,.i,/.,4.4.3.2 Cateqor:y';il:" ,.,'.,, ;
'. 't ' ,' '°

None , ,- . '_,,",.'"

4.4... , ".Late' y III

4.4,3.4 Cateqory 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
i

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 in._i_.,,_the site's

Annual Environmental Summaries, which were prepared for;:ith_ :_ears 1982

through 1985. Additionally, the Ames Laboratory has not prepare_':_"r._port or
summary for the years 1986 through 1987 althoq:gh i_ihas m'easured

radioactive airborne and liquid releasesevery year _uringt_i_i3'_He'd.

_ ., , _ v

_0 , i ° ._ i

- _ , •

,_ ' "" .._'._ '1

_ v

, ., _q

t ',r t

. '°' '% '*,

_ 'o i)

¢i '° • '1'_

i'." "'..2",..,.";.,'"
,0

• °'. , , _
. , J

-- ,' 4 P , *'.'
, , ,' .d .t

". ',' r',.. .' _ '.'.,

, ,
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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 Surveyl on a review of historical

. photographs and documents, maps, and radiological monitoring reports; and on
,*

interviews with active and retired Ames Laboratory personnel ;':,The Ames

Laboratory Phase I Installation Assessment Report (Ames Lab_'r.ato'ty, 1988f)

performed in accordance with DOE Order 5480,14, and Pre,li_ih,ary /_s_e,§sments

forms (Mathison, 1987d), submitted to the EPA by the...n)es.La, boratory in

accordance with Section 120(c) of the Superfund Amendments"aq'd"l_ead:thorization

Act of 1986 (SARA), were also major sources of informaf.[.c_nu_ed duFt'ng the Survey,
d -, ,, ,'. """i;"

¢ I *', % I °

4,5,1 General Description of Pollution Som'ces_n_,Coh_ols
,_ '_, "I'.*t , ..,., _ ')

ql %% % ",% " .u'

' , '%

4,5,1.1 Site History " " "" "..,

• '', • ' ', ', 'v'

The Ames Laboratory was establi_hea [rt:.i.947"l_y the U,S, Atomic Energy Commission

(AEC) the predecessor agency to ;che..D0'E.:".,Locatedon the Iowa State College (now
I ", . , ,

ISU) campus, its mission has been t0...Carry out fundamental research in physical, ', ' *

chemical, and materials s¢iences..i13 support o_ energy-generating and other

• ' ,ili0;  ttechnologies essent!a!'.,t'o nat ri_cerests
i" ,L

, f. ,* '.'*"

Prior to 1947,-,[0Wa St.at,e..'C_dilege(ISC) had been under contract to the National
, ,* , ° , ,,

Defense ReSelar.cfi,/.,ComPfiittee (NDRC), the Office of Scientific Research and

Devel0pm.ent".i.05F_D)i'"'and the Manhattan District of the U.S. Army Corps of

Engine'ers.,'{MED)i'.,t'o develop and implement processes to produce pure uranium,, • *' ,

andtl4oi'iu, m, 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 Iowa 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
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from 1965 to 1977. The ALRR was decontaminated and decommissioned (D&D'd)in

1981. DOE terminated itsASC 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 above-mentioned buildings.
ol

, i

4.5.1 2 Inactive Waste Sites and Releases ,'.... ' ",

As a result of historical Ames Laboratory activities described'.'.riq S_ti.on 4.5.1,1, 16
J

inactive waste sites and releases were noted during the..Survey:',. Nine"6, them had
been identified by the Ames Laboratory in its Installatio, tqA.$Sessme'flt Report (IAR)

,, ', , . ',,

prepared as part of the DOE Comprehens.]'ve E__,ifohrflental Response,
', 'l , '

- Compensation and Liability Act (CERCLA) prosr.am _n_d,in"P,_liminary Assessments

_ (P/_.s)provided to EPA pursuant to Section 1.20(c)',6_S'ARA_,'andthe remaining seven

; were identified during the Survey, Al_',.16"i._a,ctivei:,waste sites and releases are

described in this section and are orgar!iz_"',base._l, on their locations--sites on the

main ISU campus, in the City of A_eS,a.rtd:at.,the:'ASC.,.
', ',., '_

Sites on the Main ISU Cam,p.us ",'i:'
- • ' ', , _4

. _ ." ,'l ' '

As described in Sect.ior_ 4,5,i:,i,;_,'S,e'veral activities took place on the ISU campus
q" f'" '*'_"' "_" einvolving theproductl.on..and,recov ry of uranium and thorium. Most of this work

was performedlfi[Om 1_J42".{0' 1947 under NDRC, OSRD, and MED contracts to ISU
, ,' , ,

(then ISC), bu_.co&tir_,uect'_0 a lesser extent from 1947, when the Ames Laboratory
was off, ici'ally es_bl'isl4_'d under AEC auspices, to 1951. These activities took place at

.' t" " ' ' t '_ °l

four,On'Lcam:pus 13'uildings and may have resulted in releases of hazardous materials

to the"environment and in contamination of building interiors. The four buildings,
-- ', ',

Annex I, Artnex II, Gilman Hall, and Wilhelm Hall, are described below. The former

two buildings have been 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 Section 120(c) of SARA.

Annex I - Annex I, 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), lt was used for uranium produc_.ion 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 during this period at

Annex I. After 1947, when the Ames Laboratory was established under the AEC,

Annex I was used to a limited extent for thorium production and recovery, mainly

during 1949 to 1951,

The building wasD&D'd and razed in 1953 or 1954. Although the rt_z(_ordsof the
, ,' ,i4

D&D were not reviewed during the Survey the building was,':_j_mantled and' . i 0 -, .

reportedly most of it, as well as an unknown volume of co_ti(_n.inated,.'soil was

shipped off-site to Oak Ridge for disposal, The Annex I s,te'._r.es.e_._lyisco;¢ered in

grass; trees, and shrubs and is marked with a commemor_tive"P!_'U:_.:"Part"- '- '" of the

Food Technology Laboratory occupiesa portion of the _6ilmer.loca'_:_n of Annex I.
°d "" q' _"

¢: ,i,

Materials used at Annex I included uranium tbo.riurh_._:aJciu_ magnesium fluoride
, ,f,,

and calcium oxide. Most were contained w'_hin',t_l_,ebui,l,dling although unreported

quantities were discharged outside thr.ough:_'tbe"v.erltilation system. In addition

before 1945, open air burning of,cru_:ib[_s, lq6_)r sweepings, and scrap, which

contained uranium, was conducted, ". ,,. '. ',
,.,..-,. .,,,,

. ,. .

• , *q "v •

In 1942 and early 1943, scr.ap,o.. materiat.,.re,sulting.,, from Annex I operations, including '

uranium-bearing mate_jal;,Was dis c;al:,ded in the "ISC dump" on the south bank of

Squaw Creek north .of.,t:l_eISC,(hoW'isu)campus. In the fall of 1943 approximately
,_ f ,' , ",_.'

250 tons of materla.lwereremoved from the dump and sent elsewhere in the MED

system for urar_Jijm reciOv.e!:.ylSubsequent sampling of the dump yielded uranium

concentrat_6_ of{es.s than"0,1 percent.

In 1,97:6,a't:the d_l'ection of the DOE Chicago Operations Office, a radiological, o J. , ,

screen'_6glprogram was performed, as described in Section 3.2.3. Surficial soil (top 6

to 8 inche._) in the vicinity of Annex I 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 II - Annex II 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 I,,.

open air burning of materials containing uranium were conducted outside Annex II,

After that, Annex II was used to a limited extent for thorium production and

recovery, especially from 1949 to 1951, In 1953, ISC(now ISU) purchb_ed Annexll

from the AEC and used 'it as the Plumbing Shop, Two dates are.',re_pbr_ed for the

building's destruction, 1965 or 1972, The area has since been p_i_'e,d,overa._,_art of a

parking lot for the lSU PhysicaI Plant Building, '_.,<,..' .'

, ,_i _.1_ 'i ""'. " '°

Hazardous substances potentially released to the soal frqm"Artn,ex I'l,i'nclude uranium

dioxide and thorium oxide, The amounts released, if:.a_j_"a_e unknown as are

- extent of any contamination and environm¢_.tal,,. :_..,,__en_ati°ns':., As part of the
1976 radiological screening program, ground su:_eys' foe,radiation dose were made

and background levels were measured',.,(S'e:c_ton":4':_.3.1), Soil samples were not

taken since the area had previous y,been_p'ave_i_::,Aerial surveys made in 1977 also

kg ' "" "."..",
yielded bac round results, "'"' '".i:ii"' "'' '%

Gilman Hall- During the_arly 1940s;,,IS.C'sactivities for MED required more space_ , .% , i '

than was available in Anrie,x,.I, The,rQfore, space in Gilman Hall then known as the, " . , , ,

Chemistry Building.,.,Wa's tak_n"ev_e'r and used for the uranium analytical program,

These activities res'u!t.edl,_nin_:ernal building contamination by natural uranium and

its daughter_iiia_s,d,eter_ij_ecl"by a comprehensive monitoring program described in
Section 4.311_:i3,..,'_owe_r, interviews with site personnel and a review of the

monitQring 'pio'_ra_:"data by the Survey team indicate that the radiation levels

measu'red:are be'i_w the DOE action guideline of 25 mrem/yr and do not present a
% ,'. o' o_

huma'n.:health 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. ._
i

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, awastefi]trate

believed to contain trace amounts of thorium in the form of nitrate anc_!!oxalate Was

produced Because of its supposedly low levels of radioactivity, t,l_,_,i'W_stefiltrate' d _*, , , E

was disposed of to the City of Ames sanitary sewer. This disposa,l_,'method.._as..., _ to be _

used until a chemical technique of further reducing ra_!l.ga._j_.lty levels was

developed and installed. During this period it was disco.ve.red"{'h_:'a[i:e:'to'-'"__ a change
in feed material supplied to the Laboratory, in actuali_i.i_:o'q,_,ider'ai_'lequantities of

' g":_t_l_'_ed in the filtrate. _mesothorium, a decay product of thorium, were,:b_ln

Thus, from July 1951 to August 1952, greater.-quanti'_es o_._'adloactlvlty than had

been initially assumed were released to th_;Clty_,_,.Ames_,sanltary sewer system.

_idi os t.o the sewer' was terminatedAfter the incident was discovered,.

Subsequent studies indicated that al.m:_sti._all:i:_,hemesothorium was bound in the

sludge at the City of Ames Wl:;c.P.".,(Fig-_'re,2-2). The contaminated sludge was
'_, '_° "u •

segregated into a pile on,he soil surface adjacent to the sludge drying beds at the -_
WPCP until a disposal rnet.h'ad cou]c[ b"e found. The AEC recommended, and the

Ames Laboratory ar_di-_he C]ty".ofi,'Amesagreed, that the sludge should be land-... ,' _ ' ,

applied in Iow-use'.a'reaS.ff_ tt_e Ci'ty of Ames (Ames Laboratory, 1988f). Three areas

were selected.-_;the"_n',esM'unicipal Airport, the Ames Municipal Cemetery, and

Grand Ave__'e u_tderpass"(Figure 2-2). As a result of the thoriurn-contaminated

studge,s or,age   a'di:si osalactivities, the three sludge disposal areas and the WPCP

haveb_en! identified as inactive waste sites and are included in the Ames Laboratory

IAR p_aired in response to the DOE CERCLA program (DOE Order 5480.14) and in
PAs provid._d to EPA pursuant to 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, lt 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 spreader in 1953.
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_ During the 1976 radiological screening program, ground direct penetrating

radiation surveys (Section 4,3,3,1) and soll samples (Suction 3,2,3)indicated

contamination in the middle of the grass taxlway on tile 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 soil

-. sample had concentrations of ,thorium-232 daughters (actinium-228 and thallium-
t'

208) significantly above background--12,1 pCI/g as compared to backcj'r_0und levels

for this sampling of 0,21 to 0,61pCi/g (Table 3-7), The total inveni:_e_y_,_'¢,thorlum.

232 estimated by Ames Laboratory personnel to be disposed 0,f',al:,tbe ai_p',brt is 2,7
to 3 4 pounds, ", " '

', t'

i i
' '" 4'', .

In approx mately 1985, the runways and taxiways at,.,the.,'ai,rp0i_'_ including the

taxiway that contained the contaminated soil, we're paVedi""l'r{terviews., with site

personnel indicated that ground surveys since,,_h_n ha'_e not detected any

- radioactivity above background, ,'.,,, ",,,,",,,," .;'
i I

Ames Municipal Cemetery -The Aroes,Mu_"'tr.!pa_.'_(Zemetery,on the eastern side of

Ames (Figure 2.,2) was a seco£d ai'ea.,"_hc_en for disposal of the thorium-

contaminated sludge, As with the,a,ir,p0rt.idescribed above, it is not known exactly

where, in what quantity, o.r.by what _iet.hod the sludge was disposed of, although it

is believed that it was applj'ed on .th,e ground surface with a manure spreader in

- 1953, ,:ii ,i." ,". ' .,",,i ,"i.""
,. , ., ,.

Ground surveys_,taken".tn.l_ cemetery during the 19'76 radiological monitoring, , .

program in;cll_te_".gene_ally background radiation levels. In some parts of the

cemetery; t,hen_ltu'rai "iadiation in large granite tombstones may have contributed
,." .i ' ' % '.,

- to ir_st_urn'eht read'ings. This monitoring program is discussed in greater detail in
". "'4" "

! Sectiori,4::3,3,1.
'.. ',,.

. J, ,

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 (Figure2-2). lt 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 19'16 radiological monitoring program, as _.
described In Section 4,3,3,1, yielded background results,

City of Ames Water Pollutlo_n_+Co'ntrolPlant. Before being spread at tile previously
described three sites, the thorium.contaminated ._ludge had been stored on the

western end of the WPCP, next to the sludge drying bed , Once the sludge was

removed, however, residual thorium contamination covering approxImately 4,000

square feet down to a depth of 1 foot remained, lt has been est_;_f_l:!:_'d.,by Ames
Laboratory personnel thai 187 pounds of thorium may be p,Pgg_n,tIn _l_,,former

_1_1, '1+ t+

In the 1976 radiological monitoring program, soil sampie,f',wef'e"'taken,+ ground

direct penetrating radlatlon surveys were _'_de,",,_l"'"thermolumlnescent
dosimeters (TLDs)were deployed (Sections 3,2,.3.and+'_:3,,3,i')),',Ali methods Indicated

elevated radiation levels, TLDand direct pe,P,e!_a_{.[igraN;allonmeasurements were
up to 9 times background (F,gure 4-2), ,jThoi[,_'m.}'3'_,,daughter products (actin{vm-
228 and thallium-208) were 1 to 2 .o,rd,er_,,'jof,mm'_nltude higher than background

levels, although these elevated ,!eye'ls._.,e_'_."rJ_:strlcledmainly to the upper 2 feet
(Table 3.6), The highest levels for"a'il.,thre_'.methods were found {n a drainage ditch

along a gravel road on the,.e,astern sld'e,'o,fwhere the sludge had been stored (Figure

4-2), An aerial rad{olog!cal,su,rvey.rd_de in 1977 showed a maxlmum level of three'i',',"" '"','+'"'J'""times background, .,.' .,.,,'

,, " "'","'r the sludge storage area at the WPCP in 1985,Soils were a_6:iS'a ' " "i 6m

Thorlum-2:32J_a_g'_,ter concentrations in the upper 1foot of soll ranged from 10 to

50 pCi/l_j[_!.,ttn_iq{_)nil:'y;"ofthe ditch (surrounding sample points 1 and 3in Figure 3-2
and,::'_.ea_l_ing aiSproxlmately 1,500 square feet) and from background (0,5 to

'* +,',,,' ,+

0.7 pCItg'),to 10pCi/g in the surrounding area (approximately 2,500 square feet,
,, ',

Figure 3-2.)j,The area is presently covered in grassand 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 thorlum-contamlnated area, The spilled sludge along with some soil was

removed and spread on adjacent City of Ames land, However, the soil on the
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I adjacent land contained thorium at levelsbelow maximum permitted

concentrations, asdescribed in Section 3,2,2,2,

1 ,
Sitesat the ASC

1
DOE occupied the ASC from 1961, when they first leased the land from ISU, until

September 1987, when they terminated the leaseand tile land reverted to ISU, As a
result of activities during this 26.year period, eight inactive waste sites_as identified

during the Survey and discussedbelow, are located ai: the ASC, Thfee,_f'{hese sites,

the Chemical DisposalSite, the Blockhouse, and the ALRR,havebe'e_ incl(_'c_'_In the_ i _

Ames Laboratory IAR, prepared In response to the DOE CI_RC,L_iA,",p,rocjram(DOE

ii Order 5480,14), and In PAsprovided to EPA pursuant to,9e_:tlon'it2.0('cl"o"_,, ,, SARA, The
remaining five were identified during the Survey and are',,nol;"d_scr'tb'edIn the above

reports, "" ,,''"

I Chemical Disposal site,- The Chemical ,D,t_pos'a,l':,,51_:e,I._:'lmmediately outside the
eastern boundary of the ASCon ISUpro,l_eri_,",'i'F[gur,e::2-4), Unlike the ASC,this area, _ ,

was not leased from ISU by DOE ,(AEC a'i:",,the',,_me), Reportedly, the Chemical

Disposal Site had Its beginninl_s, in.,_he,";e'a_l_/1950s when lt was used as an
uncontrolled disposal area by ISU,,,,l',ab6ra_pryequipment and chemicals which ISU

researchers were not sure how to di,spose of were reportedly discarded there,
However, quantities and types of,hqaterials disposed of during that period are

unknown, , ,, ,,, , ,,

I In the late 19,,30_,I,,ISUerdcted'a fence around the area and from 1958 to 1966, a total
of ninedisi_r,_,te.,bur,als Were made there by the Ames Laboratory, For each burial,

i an anF_o'0'n,cehn_:ntW'a'smade within the laboratory that "hazardous chemicals andmeiaj' ";"'" "' '_,duld kJ'e:'plckedup for removal to the burial area, The collected waste

• mateil'a'!'W,as then evaluated for recovery, and unsalvageable material was sent to
I ,the chemic.al 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 ntne plts occupy a 2,800-square-foot area in the southeastern corner of the

li 85,000-square-,foot fenced-in area, Table 4-9 provides a description of each disposal
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TABLE4_9 I

DESCRIPTIONOF DISPOSALPITSAT THE ASCCHEMICALDISPOSALSITE
B

,_-,___ ._L ___'_'_L_'-_' ' J . , ,,,,, I ._ , ,,,,,,,_ ......... _, " 4.... _L _,,, .. B

Pit Date of Sizeof Volume of
lib

Pit Disposal Major Contents IiNurnbera Disposal (square feet) (cubic feet)
_ J _. '....... IIIIrlllllll III I III .... III' i ................. IIIIII IIIIIIII IIII 111 IIIIIIII III IIIIIII .........

1 July !958 777 3,100 Calciumoxide; calcium
fluoride; uranium, thorium, and i

lill%

yttrium slag ..:,...X.......
I

;111 ii iiiiii i . _ iii i ,iii ill1111 iiii i iiii iii iii .... .

2 July 1959 194 850 Yttrium slag; de'l_'l_t_d,_urantum m
oxide, scrap,and f ij_t ,_e,, i
thorium _¢r,_p;W_ste, aitd_;,
impure ,fluqri dt_w'normaI
uranium _lIj__e;'vva4te,scrap, I

llm,,d wastes; I
b'_t_ll'l_rn,oxld__vaste

I J i ii i i J ii i] _111 I" '"i'l ii i Ii;111111Itl ...........

i ii i i jl iiiiiiii I

3 November 65 "" Pot_l,um; I
210 ,.',, ':Y'-';'" ti'hlum; sodium; I

1960 .,, ' , i'thorl{_contalnlng asbestos
i_lu'(:.ts;c'yanlde;beryllium and

' ',"' " 1,; ,,, ,, ,,, me,duty salts;miscellaneou_
Ichemicals

, , , ,,,., lH. ,,,I, .,I I1 I " I JI]i IIIIIIIII '"ii III I I Illll "-- '

4 October 1961 65 , ',, 210 ', No information available
,,, ,, ', 'i []

ii iii iiiiiii iii i I'll I'ql i, ._11|1_ i i Ii i Ii iiii iiiiiii iii ii

, , '"3 0 Mercury waste; potassium; I5 October 1962 1 ',,'i ,,,: ,
', yttriurn slag; beryllium oxide

', I,,,,,,q , % I

, ', wasto; t_,alllum waste; sodium;
.... fluoride; cobalt fluoride; metal

' '" fines from electron beam
,, ,, , . melter

ii . l!ll i iii ," II[li I ,.i._' ,t.ll. _ I' iii .i !llll iii I i ...... I Iy , ",,162 636 Fusedberyllium oxide6 Ma 1,963 ,,
.. ,11 , ii ilill _1111 ii i ii iii i ---

7 June" ;" '" " 259 990 Radioactively contaminated

,,' , zirconium waste
i i i i i ii iii

• i _ "ll,i .. _ i iiii -- I iiii

' ,8 '" ,, 'O,_t_bet:'1965 65 280 No information available Ii i ' _ I , ' i * . ..'1 iii , ,.,,,, II i ,. i iiii

'. ':9 ' ' Nov'ember 65 280 No information available I
• ,< ,

', ' 1966
i'lllll Iii I . I '" i i iiii iiiii i i I

Source: 'A'h_esLaboratory, 1988f l
aLocationsdepicted in Figure 4-5 1

I

!
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I
I pli: and Table 4.10 provides estimated total amounts of hazardous wastes disposed

of, The locations of the pits within the site are depicted In Figure4.5, Available

i records for the Chemical Disposal Site do not Indicate the presence of organic
chemicals Irl areas used by the Ames Laboratory, nor did the employee Involved In

I disposal activities at the stte recall receiving any,

I The area presently Is covered In grasses,brush, and trees, and Issituated at the headof a ravine that drains to Squaw Creek, No remediation has taken plac_'_ith regard

I to the pits, However, Ames Laboratory personnel indicated tha,t,,t,h_e,eareas of
, , , o, ',,

surflclal radioactive contamination, apparently unrelated to t be,,idl.sposal,_!,}s,were

discovered irl 1987, immediately east of the pits, An u'a_pe,clf,ied amount of

I contaminated soil was removed and shipped to the Hanford Si_e,a__escrlbed in

0'_ _ ° 'l ' '

Sectlon 4,1,3, There has been no environmental sampl_g'a,!:'_be C,_i'emlcalDisposal

Site although ground surveys 'for radiation we're ma_J'e'l'i_','i'1984and yielded

i background levels. ,. ..... ,

14* , I,, % ,

Blockhouse - The Blockhouse is an ab_nd_fied,"240-square-foot, concrete block

building immedlatelyeast of theA$Ceast.er.n bo'_ndary(Figure 2-4), The date of

construction was not reported o!t.ho'Ugh,,it,m'a_:,havebeen built in the early to mid-1960s, during DOE's development"o.f th'(.ASC, The structure was used for the

p handling of radioactive w,astes from','he Ames Laboratory and was abandoned inthe early1980s, Thereare.plansfor'thebuilding removal ln the summer of 1988,
' I

Portions of the fl,o0r" are radiba'ctlvely contaminated at levels up to 3,000
disintegrations pe_'..'min'u{e _er 00 square centimeters (dpm/100 ¢mZ), and the

isotopes pres.e#t i.n the!sq..a."r_asare less than 0,1 millicurle each of cobalt-60 and
cesium.13?,"(Mat,hj'_on, i987d), Formerly Utilized Sites Remedial Action Program

, ,,, 4I'°'_ I ''l,_

(FUSRAP);guid_.,ti,neg"f0rresidual radioactive surface contamination for cobalt.60
and,.i:eS'ium'137 a're' 5,000 dpm/100 cruz each,

0, ,
, 1

The Bio ,use is in a wooded area, surrounded by grasses and bare soil. No

external radtoactive contamination was reported. However, a spill of 40 gallons of

p 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,

p The affected soll had covered approximately 50 square feet. Following State of
Iowa recommendations, the Ames Laboratory cleaned up the spill by removing the

P
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contaminated soil to a field approximately 1/4 mile north of the ASC and spreading

it out to 3 to 4 inches deep to allow for bacterial degradation,

ALRR Buildinq -The ALRR Building is located in the center of the ASC (Figure 2-4), lt

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 Septemb_er 1987 was

turned over to ISU ,,,. '.,._ ",. =

The reactor operated from 1965 to 1977, and was D&_"d" in: ..1981 v_ith the

cognizance of the DO Chicago Operations Office. The:_reac{c)_:_n:d::i_c_'peripheral-' ' -

equipment were removed as were miscellaneous ite_"s_ic_ as",_°eiling tiles and
pieces of contaminated concrete floor and walls::,. Sor_,:0ft_'e concrete in the

containment wing is contaminated with tritium_.wl_:_ch,.exch"anges with moisture in

the air, As a result, airborne tritium levels_w'i,th_6:th,e containment wing are

0.01 microcurie per cubic meter (uCi/m3_,. 5"p!_,ceil_:..of the Derived Concentration

Guide (DCG). During the D&D, pipes.,..,c°nta_min'a_egl:,.,._,. '.,, with cobalt-60 and cesium-137

were left within the concrete waUs a°nd._166r..a,cld as a result of this shielding the, , .. , ...,. ,.., I , I

radioactivity cannot be detected. ':No.re_icl'ual radioactivity has been detected in the

laboratory wing, ,,'.. '"""'','i:' "':'
, L,, ., _

." 'I

During the D&D effo.rt./soil sa.l_p_s"'were taken at the ASC to determine whether

radioactive contam:i_iati0'n" res.uited from operation of the ALRR. No evidence of

contamination.was fou_cl...T_h'e first floor of the containment wing is presently used

for storage,_er_a:s thebasement is not in use, The laboratory wing is used by ISU

research 9roups:,' The-grounds surrounding the ASC consist of maintained lawns,, , ", i

park!6g"lo:tsi and"raads.

ASC Acid"N::eutralization 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 point on Onion

_ Creek Gulch, This discharge is discussed in Section 3.3.2.2, After use of,_,_.!etank was

discontinued it was abandoned in place, The limestone was remov__.alh_l a portion

: of it was placed on the unpaved driveways within the ASC; t he:_li_pos :_iQn,of the

remainder is unknown, '.. _:..'/
4,,.

t "", P_
• ,. I q

• , ' q

Presently, the ground above the tanks consists of '_'ir_ained,:'lawn and the

- manholes and vents. There is no indication wheth_e4:the°,_a_k'_t :"lines toand from

the tank have leaked, , , , _ , ,,

ALRR Buildinq Septic System - Sanitary wastev_a_eifri_m toilets and bathroom sinks

- in the ALRR Building and the Waste Disp0sa_"Bui[d[ng and blowdown from the ALRR

cooling towers drained through _.syste_n s_j_a_ate from the laboratory wastewater

system described above. This sanitat:_;,.syste_ was installed by the AEC in the early to
mid-1960s and consisted of.clay pipes,'a'septic tank, and a subsurface sand filter; the

latter two facilities are on _h.e,westerb side of the ASC (Figure 2-4). Wastewater was
'. '. ,' °,

routed from the two't_d'ilding_._t_ro_gh the clay pipes to a concrete septic tank. The
., f,. , ,i. • ,

tank is 24 feet, 8 incl_es.ln.diam.eter and 10 feet deep, and its top is 2 feet below the

- ground surface_i _From t:ih,eSe,l_tictank, the effluent flowed to a sand filter, which is

approximatel_iS_ee t b_/'55 feet and has a capacity of 100 gallons per minute

(gpm).,._'he sani_l.,fil_'r consists of 1 foot of backfill overlying 1 foot of gravel

contai_ing:._eede'r-°bipes, Between this layer and another 1-foot layer" of gravel

contaihilr_g collector pipes is 2-1/2 feet 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

= oflSU and is presently covered by maintained grass, lt is unlikely that any wastes
_
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I
except sanitary waste entered the septic system from the lavatories. However, I

chromates at concentrations of 30 milligrams per liter (rag/L) were used tn the

comfort cooling tower water for corrosion inhibition, Since the blowdown from the I
two chromate-treated towers flowed through the subsurface sand ftIter, it is

possible that chromates may have entered the soils. However, since the sand filter R-
was designed wlth collectors, a majority of the wastewater probably flowed into

the collectors rather than percolated into the soil,
:::!i!, I

The collectors discharged to Onion Creek Gulch until 1978 and the'_;,__t'be sanitary Iv

sewer from 1978 to 1987 after which chromates were no Ionge.r:,(Jg_d,,Fr6_:,.1976 to I
1978, hexavalent chromium concentrations in the effluent at',,the _$_i[_arge ooint to

Onion Creek Gulch averaged 0,42 mg/L. The effluent in.e_udecl"ii,5.ws'fi6'm the sand i
filter, the acid neutralization tank, roof drains, and fo_ap/t'a_f'o.n d't'a'1ns. Therefore

the concentrations of hexavalent chromium mea_t3'r.ed,,:::. in,"_'e"e_fluent...,, may not be i
representative of hexavalent chromium conc_l_.tr.atibgs.,.;. ,:,,.. _ ,.,in_.l_ewastewater flowing

through the sand filter since the metal con_nt'f*a't:i_n...:':,. ._",, at.the discharge point would Ihave been diluted by other sources, lt is',aoi_.._n,ovvni'bow much blowdown flowed

through the sand filter, although 11,,Q00t_'.,121'0'00gallons of water were used for

makeup in the comfort cooling,,_owe.rs,.:ealch..i_ear, However, makeup consists of I

replacement for blowdown, drift_-l'.ea.ks','.'._ndevaporative loss, with the latter two

probably accounting for most of the i_s.,, _ "" I

Comfort Coolinq tovve'rs-,..,,' ,."., /_."de,s_'ribed,..." above, water used in the two comfort I
cooling towers, in th."e .center...9f the ASC (Figure 2-4), was treated with chromates

• ,° , ,.

from the earlyit960s"u.htj_"_3eptember,, . .: .. 1987, when ISU assumed ownership of the Itowers from",D.'0.E.'"ah.dceased chromate use, Two other cooling towers, used solely

for coo!.in'g, wate'r, fr6_ the ALRR, were located southwest of the comfort cooling I

towers:/ T.hey opi_rated from 1965 to 1977, when the reactor was shut down, .and !
' '...' _

were r'erhoved in 1981 when the reactor was D&D'd. However, chromates were not
'. ,, f

used in the_e cooling towers. !

Chromate concentrations in the comfort cooling tower water were maintained at _-
30 rag/L, An unknown amount of chromium-treated water was lost to the

R

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- I

up not only replaced water lost through drift and possible leaks but also that lost

I
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through evaporation andblowdown. However, assuming that ali 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!:!i_The system

consisted of piping, a septic tank, and a drain field, Wastewater flo._ed by vitreous

clay pipe from the building to a 300,.gallon-capacity steel septi_.t'a_k'an'd"'then to a
,' JJ b i '_i .+#

40-foot-by-40-foot drain field The drain field consisted,..i'e.f 5_'i+6chpel_forated

'k ept:'_,',' tiTis'gravel bedagricultural tile in a 1-foot-thic gravel bed, The maxim.9_ d +'o"f'

was 30 inches, Wastewater would then percolate into _.l_:eg'r,e,und:._.Thesystem was

probably built in 1965 when the ASC Warehouse was buil_',i,Alth:bugh two dates of

abandonment in place were reported during t_e surv'.ey, 19.78and 1987, the Survey

was not able to determine the correct date,: + ,,.,.,. +
_ +', ',+ ++, ** 'I

- Wastewater draining to the ASC ,Wareih+u+se+'se'p+,tic'systemconsisted of sanitary

waste from one lavatory and labz)rato_,y vVas.{esfrom two laboratory sink drains.: ", ",. ,,".,'0 .,

_ ]'he laboratories were used by the"rad+!ochemistry group for 2 years in the mid-1960s

and by a biology group to study the _f.fe.cts'of trace elements on vegetation, during
+'.

3 to 4 years in the late,.l_70s.; the..la,bo'ratories were not used in the intervening-- , j

years. Thus, it is possiibl'e that..s.'ma.i}°'cluantities of laboratory chemicals entered the

septic system. Pres.E'ntl,y'i.'."the,se'ptic system is overlain by a gravel roadway and

= maintained taw l31,". ""iiii_.,".i'""

+ Sulfuriq.Acid S+toracle_T_'nk- An abandoned 5,000-gallon sulfuric acid storage tank is

Iocat.ecr'on;t'he so_thwestern side of the ALRR Building (Figure 2-4). lt was installed
. °, ..' +

" in app+ro'xjmately July 1962, and is constructed of ASTM A,285-A Grade steel with an
'. ',

- exterior co.a+tingof 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

= A "_
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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 Findings and ObservatiOns

4,5,2,1 Cateqorv I

, '!1
! 't

None '._', -
_ "

4,5,2,2 Cateqoryll , ." ', ., ,,

". _' ;._'" " i," ::.::,'
None ,.""-:. ', ",.

, _',, i° ,, ' _

4 5 2 3 Cateqory III, . *'"" . '"

1. Potential soil, surface-water, and qroi_.-.n.dw._te'i"i:or_'tamination from inactive
• "; ,% *% °%

waste sites, Inactive waste sites :.resulti,n'g.,fro.m past activities at the Ames

Laboratory have contaminated..._;h_,.'ilsoii".with chemicals and radioactive
", N, 4 i ,

materials and represent,:i,poten.t!al; so'urces of contamination to the
', , ',, %

groundwater and surface,, water':.,.....,...,i:' '2'

Nine inactive w.,aste",.'S'it.e.s,,an'_t.,releases resulting from Ames Laboratory

operations we_.e".identifle_.,'l_y the site in its DOE Installation Assessmenti f ,' •

Report and i;c_.i'Pre_im!n'aryAssessments, and an additional seven sites were

identifje_d_Jr.ingtil_,".S_Jrvey, as described in the finding in Section 4,5.2.4. Of

these 1.6.,_it_, 6 were noted to be of pa_icular environmental interest and

cOncer,n ba'_ed on the types and quantities of materials disposed of and the

':..deg.ree of potential or known contamination. These six--the Chemical .Disposal

Site':.at the ASC, City of Ames WPCP, Annex I, the Ames Municipal Airport,
'. ,.,

Anne,' II, and the ALRR Building septic system--are described below, lt 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 perlod, 9

discrete burials were made in a 2,800-square-foot area, For each burial, a 7- to

8-foot pit wasdug, 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 poundg,_fberyllium

(fused oxide)' 2,000 pounds of yttrium' 1,000 pounds each..,'of,,_;h:prium and

uranium; and unknown amounts of sodium, potasslum,.me.rcury';.il_b.alllum,

, y_"it wasand cyanide Before the area was used by the Ar_""l.aborator

reportedly used in an uncontrolled manner by,,ISU"f_i:"£t_:e;:_isposal of

laboratory equipment and chemicals. '.i'_", ,_.",,.. ,.,.',
• :'.. r j ,,,,

The Chemical Disposal Site is covered by gra.sse?i:::brush.,"andtrees, lt is situated

at the head of a steep ravine that dta!ns to_.Squaw£,Creek, one-fourth mile to

the east. The flow in the ravine is [r_te_itteh.t_,occurring mainly during storm

events, Stormwater leachin,g, ".t[_'._'ou'g.[_',..t.he waste may incorporateI' ,.. ,. 4,, , v,i

contaminants, Groundwater. _0_nqi_r_ation may result from further
downward migration and"s.t)rfa'(:e_water contamination may result if the

contaminated leachate seeps out;to t[4'e ravine.
¢* '_

. ,

- Soils will be sampled atthe..Ct'ie'mical Disposal Site during the Environmental

- Survey's Saml_ii'n,g..ai_._l/knat_sis(S&A) phase and will be analyzed for inorganic
", r' ,J_ ,,° i_

and o rg ani'cco mpdu r_ds.
, ,° , , ,, °'

,' .i _ • '_'
. ", ,' a,"

Water o ao " ontrolPlant
, ,° ., °_ ,

Th6_'ium-contaminated 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 theWPCP, Concentrations of from 10 to 50pCi/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 !_:_,,thought to

be relatively immobile in soil contamination of groundwa_'eJ"_'nd surface

water may result, An additional finding regarding the_i_readl'n'9.,of the

thorium contamination from the WPCP is discussed in Secii.oni'3'i2.4,2,",.i;'.:,.....:::"_j

Annex l . '" " " _..i:' "'

Annex I, also known as Little Ankeny and-t.he P'l_.y_;jcai_emistry Annex, was a

9,000-square-foot, one-story building,,on'..{'he"easi:'side of the ISU campus,

Activities that took piace there ifem"..1.9,42"t_.. 1951 included uranium and
• , _, 'v 0

thorium production and recov.er.y,,."i..,.T.ing,._perations, unreported quantities
of compounds used within,.the'"ba'itdi'ng._,_uch as uranium and thorium, were

q ,, ', ,, _ J

discharged outside through'",{he _e'ntilation system to surrounding soil. In
" °'1 "v °

addition, open air, burning "o._'.,uranium-containing materials was also

conducted. The b._ildirig was _&D'd and razed in 1953 or 1954.
j,/ .,_ %1%,r," io''

,J ,'° ,I '*, ,"

in 1976, da'Q.cj:hte'_s"of. t_orium-232 in surficial soils were measured at
o° i

backgro.uri_tevel_':,.,Ur.anium-234 in surficial soils ranged from 0 to 40,5 pCi/g;

no uralrfi.um"W.as detected in background samples, Since uranium is relatively
', 'r' r,, ",_j

irnmobili_,.i'n, soilgcontaining a clay fraction such as that which is believed to

.:"Uhde'rile Arin'ex I contamination of groundwater and surface water is not

expected,

=

Ames Municipal Airport

Thorium-contaminated sludge was removed from the WPCP, as descr'lbed

above, and spread at the Ames Municipal Airport. lt 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 ofthorlum-232 disposed of

has been estimated to be between 2,7 and 3,4 pounds, Soll samples taken in
_

1976 indicated the presence of thorium-232 in the middle of a grass (now

paved) taxlway on the northern side of the northeast-southwest runway, The

highest concentration of thorium-232 daughters in soil was 12pCi/g,

- exceeding background levels of 0021 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 _i_tected any

_ elevated radioactivity, However, thorium contam!nation,,,6',f"_to'{I may be

_ present under the paved taxiway, ,, ,,,, , ,,:/.,. ,., ;:! ,0
%, ,. 4lr,.

- Annex ii ..,,. '" "'" ........ '"
%, 'v'

Annex II was a 5,300-square-foot, one-story _P,ck b'uildil,6gi_n the eastern side

- of the ISU campus, Activities that took,pla.ce"',a't..Anh,_,x II included uranium

recov(!ry from scrap from 1944 to 194_,and'f_'o_i'_J_,production and recovery

from 1945 to 1951, Annex II was t[ans'feired"i_:bFn the AEC to ISU in 1'953 and

- was destroyed in 1965 or 1972., ,T,he'.a_ieaI_'a_"sjn'cebeen paved over, A ground

survey was made in the ,are'a..'_f_.e'["_:ihe site had been paved, yielding

' '_a'mp'es"we taken, However, since activities atbackground results no soil re

Annex II were similar to those a.t,./_nnex I as discussed above (although the= _ I

building was of...,di_ffeTent.,, .. design.., and construction material), there is a
possibility that.,"su'bsurt_:ac'e,,_'o'i'lsmay be contaminated with uranium and

.J .'* ,1o ". ."

thorium due to',d!s_l_arc_es outside to the surrounding soils. During the S&A

pha eof.t,e.suive' ;,,s0'ii "frotheformerlocationofAnnexliv lllDe a pled
and anat_zed_,for urar_ium and thorium.

"- :::::,'
,..A£R , uildi'n; 's ptisystem

,_. "',w'i' , '_
. _,

The AIbRR 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 Clty of Ames sanltary sewer system, The system was then abandoned In

piace,

Blowdown from the comfort cooling towers, containing chromates, flowed

through this system from theear!y 1960sto1978, Chromate concentrations
were maintained at 30 mg/L In the cooling water, The amount of blowdown

that flowed through the septic system isnot known, although 11,000to 12,000

gallons of makeup water were used each year, Makeup wat_!_;conslsts of

replacement for blowdown, drift, leakage, and evaporattve_[.b._si",thelatter

two probably account for most of the loss, ..' :;', ', ' '.'."'

lt is possible that chromates entered the soilsas the,,blowd#.wn"_ater flowed,,"4',i _'', ,. '.,
through the sand filter, However, since the san_, ft.l:t_r,waCdeslgned with

collectors, most of the wastewater probabl_"._lowei_i:.l'n'_:o;'themrather than

percolated into the soils, During the S&A,pha'cJ_,Qf,..., ., l:l_'esurvey, soils beneath

the sand filter will be sampled and an_}yzeS._or'total'chromlum,
,,, , f ', t,

'! "li _*'_ j'_ ,pi

',_o4,5,2,4 Cateqorv IV .,.. " ,..",. ..",,

waste sites resultlng 'l_rom,, Amesl:_boratory..,operations have been identified In
iv

its Phase I Installat_io'h,_ssessm_ntReport performed in accordance with DOE

, Order 5480.14_,,0,r"i'ni'ts'Pi,_l_,.l_inaryAssessmentscompleted in accordance with
.,a f,.,1;he S_,perfund Amendments and Reauthorlzation Act ofSection 120(_i" "'"' "

.... ". ':',,,"'i.,'"
1986, ,,-",,.,,', ,, ..,.,

', , ,,' ,_

AIt:h'ough.._heA'r_'esLaboratory has reported nine inactive waste sites in a DOE• .

,:i'_'stail_tlon"A_sessment Report and in Preliminary Assessment forms submitted
',, '. ,.'

I_O.IEPA,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 ASCWarehouse septic system, the out-of-service sulfuric acid storage

tank at the ASC,and potential chromium contamination of the soil asa result

of drift from the ALRRBuilding comfort cooling towers,
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However, two sites reported by the Ames Laboratory (ALRRBulldlng and the

Blockhouse) and two sites Identified during the Survey (Gilman Hall and

Wilhelm Hall) constst of Internal building radioactive contamination and do

not represent a source of environmental contamination,
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B,1 Pr_.e.:.S.u.rvevPreparatlon_

The DOE Office of Environmental Audit, under tile 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

IowaState University's Institute for Physical Researchand Technology, Mr, Joseph

r Boda was designated the DOE Team Leader, Mr', Lee Stevens the _,_istant Team
Leader, and Mr, Ronald Kolzow was the designated Survey team,_D'0E Chicago

Operations Office Representative, The remainder of the team,,w,as"_'mposed of
,_ 'q, %

contractor specialists from the NUSCorporation and ICF,Incgr_6ia',t_d, '*,"

Ij ,, q,

Survey team members began reviewing Ames Labor_i'{,_'_,y,,gen'er,"alenvironmental

documents and reports irl December 1987, Mess,_, Bo'cl"a,,a',r._d"$te"vens,along with

two members of the NUSCorporation, conducted a,,p'r,e-Surv,,eysite visit on March 21

to 23,1988,to become familiar with key DOE_ -,.'a:n,d,Af_s"5_b'_ratory personnel, They

toured the site and completed a cursqry'::r.',ev,!e'_v.',"of_tt_edocuments assembled in

response to an nformation request sulb'mitt'e,'c{"Qn'"J:anuary27, 1988, The requeste " % % ' '!

l ' _ . '_'l ', , |

listed environmental documents and r_por,ts,t'e,qL_lredby the Survey team for Survey
planning purposes, On March 23',i"1,988/'i_1'_ss'i'_'iBoda, Stevens,and Kolzow and two

NUS snecialists met with repi'e_e0tatl'ves from local agencies to review

_.:.nvtronmentalissuesof cO'n,cernto t,he"n_and explain the scope of the Survey,i i

The Survey team r,e'yl'e'wed " '" "the'ir_'formation received during the pre-Survey visit and

prepared a Survey Pla,*n,:'(AP'l_ndlxC)for the Ames Laboratory, This plan described
- the specific,q'p'l_io_chi'bi{'t_'eSurvey for each of the techn,cal disciplines and included

a propo,sed"s_:h',ed_dle',:{orthe on-slte activities, A Health and Safety Plan was also
prepa'ie'd:.f_oru'_e,'bythe Survey team,

i , rq' v

= B,2 on.{S!teActivities

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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logistics at the Ames Laboratory, and an Introduction of the key personnel Involved

Irl the Survey,

During the Survey, team members reviewed pertinent file documents Including

permits and applications, background studies, engineerlng drawlrlgs, accident

reports, chemical release and spill reports, as well as various operating logbooks,

The site activities and associated processeswere carefully analyzed to identify

existing and potential pollutants, Site operations and monitoring pro_:_tdureswere
observed, where possible, Extensive Interviews were held with A,_e,_LaboratoryIii, _1

personnel concerning environmental controls, operations, mon l,1;ert,ngahd',_nalysls,
++_::_ _ , , " ,

regulatory permits, and waste management, ,,,+: ,, ,,
I# I I 11 ,_ l

_ill I_ t illli, illllilil

4 ' "t4 %
i ,, _+ '. _ , I +

The Survey team members met daily to report obserwit;ior)_,.,dlseu_ findings, and
'l +' i ',+ '

evaluate progress, These meetings were also usef_t+,for p'la'n'nfng;schedule changes,

If required, to meet the overall objectives of the,,_urv'e,_,,Th_S_rvey team developed41__,_',,,,.+ di I., ','
Sampling and Analysis (S&A) requests to be_er"d_f.i'ne;SU_t',veyobservations that had

' q '":% '"'," es" dtotheldaho Nationalfew or no support ng data, The S&A re j4ests,,w,ere pr.,. ente

Engineering Laboratory (INEL)represenl::at['Ves_'l_'eW'eredesignated to perform the

required S&A, , ':i,'"'......,,.,".,"(,"',ii",.,,, ,, '+"
%, +% ',, '++

+*i+ i+% ,+ ,ll

A site closeout briefing was held on ';a,'pr!l'2_2,1988, at which the DOE Team Leader
and Assistant Team Leadei'l_resented--'_e Survey team's preliminary findings and

"" "' " ""'"considered preliminary pending additionalobservations, The ..!_n'bllng,_,.vv,e_,e
.,+ _, +,++ ', +

research ,and revlew;.,and,,,ln..,,,. ,,, ,.s°mG.cases,field S&A to better define the Survey team
observatlons, ,..,, ,,,,., ,,,,,,

" , I,_ " 'l 'h+ ,'

1' 1, ++'+' ,+'_+,i "+

B,3 Saml:tltn_"ar_i:l':A+ Ivsis
,,%., ., , _,,

¢, ,_: ,, o 1¥ ,

,+'S'PThe iNE'I_ erforming the S&A portion of the Survey, 'The INELevaluated the S&A

requests"n_de 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, lt was

completed during the !ali of 1988, and the sampling team conducted work at the
site in December 1988,
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a,4 _ep,ort Pr_e.naratlon

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 SurveySummary Report,
t

- ,i!!!t
,,;.4 *!,, ',, !*!.
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'DOE ENVIRONMENTAL SURVEY

' AMES LABORATORY

AMES/IOWA

April 18 through 22, 1988

- 1.0 INTRODUCTION

The Environmental Survey is a one-time baseline invento_);/,;;O_ existing

environmental information and environmental problems...;_, risk'_.._i,at DOE

operating facilities. The Survey will be conducted in accorda'nCe w'il'h the principles

and procedures contained in the DOE Environmental Sur.v ,d:_!. "'
- ;.

The Survey is an internal management tool to aid th"e.Sec'rel_a'iJy'a_fidUnder Secretary
. ',,i.,. '" _ntal and foin allocating resources for maintaining aggres.s1ve,e,n_!=_.Qnm programs r

mitigating environmental problems at DOEfacih.tj'es: i.:2_;,
q. !_. ',,

2.0 SURVEY IMPLEMENTATION.,,." ;. _',.., .,.,_,
', ' - r, _, ",. .

. ', ,_,. ', '_,,':_

, % ', _i 'f*

The Environmental Survey at the"Ame@",["aboratory will be managed by the DOE
Team Leader, Joseph Boda., and the A,_istantTeam Leader, Lee Stevens. Ronald

_C -Kolzow will serve as the hJcago,13perations Office (CH) representative on the

Survey team. Technica.t'suppd_'wijt"be provided by contractor personnel as follows'
i:; :' ",

-- v ,"

Radiatigq::2.. .".,. ..."'i."' Ernest Harr, NUS Corporation

Surfac'e/D.rin'k{r_g.Water' William Levitan, NUS Corporation*

Waste M ad,agerii"ent: Donald Habib, NUS Corporation

,:ilnac_ive Wa_ Sites/Releases: William Levitan, NUS Corporation

t:lyldtogeology/Storage Tanks' Wayne Downey, NUS C_rporation

° Toxi¢_nd Chemical Materials: Wayne Downey, NUS Corporation

Air: Robert Lanza, ICFTechnology, In_.
.

*Team Coordinator

=



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
• _1 ml

site, to identify any potential environmental problems, and to coordir_.ia_eplans for

the upcoming Survey with CH and Ames Laboratory contractor pe.fs'_r_n:_l, During

the pre-Survey visit, the team met with representatives of.,CH.,and":the Ames
,,' ,_ L t '41 +_

Laboratory contractor and representatives of Iowa State'.:'E)'ni,v'_rsity arid local

government agencies. In addition, the team toured the fac,li ii:es::a:na"gathered

documents assembled by site personnel in response'l:6_'tt_e0,i,nfOr_mation request
memorandum, Additional information was req_'ested"iafxcl'"PeCeived from Ames

Laboratory contractor personnel during the pre+,S.urv'e.y..visit_.ibasedupon the review
of available data on-site, , ,. .... , ,

q,_ +,+ ., '+ +,. _,*

p ,, i
2,2 On-Site Activities and Re o,rtS.. , '., ., :,

• ,,. , 0,
. ,. _,

. ', _t,+ . '_

¢, ,. N, ","''*'4 ",+

The Environmental Survey of the Am.,e.s_abor_tory site will be conducted from April
Survey wi'[l," "'"•.include the facilities operated by Iowa State18 through 22, 1988. The... .,,,

University (ISU)Iocated..at"the ' Ame.s_:Laboratory, facilities leased by DOE from ISU,
and inactive waste si.tes+l_istoric'a[t_i.associated with the Laboratory. The agenda for

+_is Survey can be _o'und"iri tl_e a'ttached Table 1. Modifications to this plan may be

made during,.t,h+_¢ours_.,_.f".th'e.Survey. Ali modifications will be coordinated with

the site offi'_i_l's..d_ignate'cl as Survey contacts. The on-site activities of the Survey
+, 'r' r.., ,

team wH+I cOrYsist"o"_ interviews and consultations with, among others,
, ' • • * * ° i +", I'N

envir_,_merftal safety, operations, waste management, purchasing, and
• .. ',. ." /

wareti'o6_i*ng personnel' a review of files and documentsunavailable prior to the

on-site pO._ion 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 ali scheduled Surveys will be updated

as appropriate and included in the Survey Summary Report to the Secrc_ry, which is

scheduled for completion in 1989. "'"": "
'+ '+'-4. !.

q .!I+,+ , t.t

,'.,. ' ,, ,,

, 2.3 Samp.li.nqand Analysis ",,,+.,..,,' .,'4+,1.

',. '_.' j... _w++, _+

,

Based upon the results of the on-site portion of the Su'rve_j;..t;he'Sorvey team will

- identify S&A needs, if required A sampling tea_:b_derc'finScrac_ to DOE will draft

an S&A Plan based upon these needs, The As_s.taElti.._'+e+a.,m'L_ader, Lee Stevens, will

coordinate the review of this S&A Plan wL_. CN,."the' Am_s Laboratory contractor,

and EPA's Environmental Monitoring S_s.te'_s',_,aBo.'tatory at Las Vegas, which has

quality assurance responsibility for.++h.e"St_rv.ey's,._&Aefforts. Results of the S&A

effort, if conducted will be,..tra'i_Smitt_Cl..i',to the Survey Team Leader for

incorporation into the Interim Rep.o.r,t."T+h.eInterim Report should be available in
- ,.. '_, "v l1989 -, !.

¢ ', •

' , .n

,_ ,, .' i o

3,0 AIR EMISSIONS '. " ",+.'d
,. ,.,, .+

" f ." +.

'. .' ,"

3,1 Issuq_[_len til_Cat.iofi'
-- .,+_:, , • '. +,,,

+,i • ,,

'" • ". ."P "+"' "i.

" '*' ..... _i_j lated/hazardous air-related Survey activities will involve anThe radioactive, a,nd u

" asse_smen,t.!of t_'e:'laboratory-wide air emission sources, emissiOns controls and
, , ,

sampling_,monitoring data. Areas of investigation will include laboratory emissions
of radionu_ides, acid fumes, toxic metals, organics, nitrogen and sulfur oxides, and

volatile hydrocarbons (VOCs), aswell 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_'_i_dentify and

evaluate existing control and monitoring equipment for the air co,_'tam],nants, and

assessthe potential for environmental problems from the emiss.ior_, ..; ..,
j "1.1 _°L:b _0 _i ,S

The radiological air monitoring system assessment wilL,,inv0i'v':l'asp:e :tionof any

ambient air samplers and review of data acquisit, lo, ,,,,docu_mentatlon and

procedures, calibration procedures, data validatiq_,!, and, i__'dCesSing, The primary

emphasis of the monitoring program re_ie..w"'..'.W.!ll_.,.._,_ ,"6_e to determine the
environmental impact of operations and evalu'a'te*.t_e;qu.a_,_ityof the reported data.

3.2 Records Required : i,i
• • I

,' '. ", ,.'.°.,: ',.,

• Descriptive documenta_ciOn on existing and proposed add-on air emission

cor, trol equipment; '""..'.",..'_''
, t ^

• Ventilation'._,ystem"dr_wiirigs and hood inventory; and ib,

g _i ig and maintenance procedures for air emission control• Op.eratm ,. tin "

and m.o_itoring"eq u ipment.

4.0 , :, Aoi:  loN, o
"., *, .' 0'

. , * ,o

4.1 " ilssue Identification

The radiological portions of the Environmental Survey will involve an assessment of

the site-wide radioac_cive 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

==n
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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 determine whether radioactive materials maintained on-site or
_ /

released to the env_f.'on_i_ent (or potentially released) create any actual or potential

environmental p,'obt_l;,S, Existing environmental standards, regulations, and

guidelines will be used for comparison to assess the potential magni_,d#e of these

problems. The review will also determine if appropriate actions ar.ebei'"rl.9 taken or

planned to minimize accidental releases and/or mitigate the co,n,sequence's, of such
releases, and whether there are conditions that may lead t.e,_envirohmental

_, i. ,, : a.

nrnn,_m_, , ,, ,
r-.__,_, o o_

During facility visits the team will work with_.',.appr'_pr,i_tie2."Ames Laboratory

contractor staff to understand the processe,s,,jnvi_l':_d, "d',_d review radioactive

material and airborne and liquid effluent.,,co'iitg61i'S?'.'.:_i_'b.orneand liquid effluent

monitoring, historical records of releases, a'h4_,ta6d.ia,tory practices associated with
fi '!'l 4 , , s, , ,

effluent monitoring. ' , ,, ',,. ', _. ", .. _.

• ", N_.,. 0 "°, %:1
¢, ,, , • ,,_ %,

In addition, the radiological env'[rOnm'e_tal monitoring program will be assessed

through review of documents, and"._.'ecor'cls, observation of field activities, and

review of related laborat6iy.practices. "Finally, dose assessments conducted by the
site staff for various,,p_rposes;i:'irlclluding the annual environmental report, will be
reviewed ', '- ." ,' '"

• r' ,• , , ,,

- 4.2 .R_cardsjRequir_a

.-l,.'.'""':Ehvir ental 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, Additionally, drinking water sources,

treatment and distribution systems, and drinking water quality data will be
reviewed +"....'_ ',

"' .,,i +,
,, .+, '+ ,

t + .1 " ' L i 'q ;ia, i +

The Survey will concentrate on areas of potential concern, Pn+ludp:0Jg.. , the d'ischarge
of contaminants into surface waters. The Survey will al.so.indU_ieia'rii_lentification

' +i" II" ', "+ ,

of potential cross-contamination between chemical/rad!olo.gtcal,+l_table, sanitary,

and stormwater sewer systems. Specific attenticin wii'l-,be*"bafdto unknown or
• 4 _!i ', i,+

potential discharges into an inappropriate sew.er+"_/s.tem,,_',which might cause a
4 '+' "'+I"._ _'q

particular contaminant to be undetected oc:_ln(re*a,t.t_d,,.T[_is will be accomplished by

a thorough review of site facilities in',.co'thi._3,nct)o'n,with a review of standard

operating procedures (SOPs) for the, o_e{.'btion...'a.nd maintenance of wastewater

discharge equipment, followed b.y re..co.r.di.:ri_qt._w,interviews with site personnel,

and observation of procedures. ".,",. ., ",,

,, ", ,)

A review of past water"and waste,water conveyance, treatment, and disposal
, , ," ,o, B

systems will also...b'e'+' accom"pl!,_h'ed during the Survey to evaluate what

environmental prci{9[_e,mS_.'._fany',"may exist as a result :Jf past practices. Site surface
", r' ,i ,° +

drainage fea!.ui+res+,..in_l,u'_d.in_'.'_hannels,swales, culverts and catch basins, will also bereviewed. ,'."":" ,.,,,i'. *"i_,''+

5,2 ,.",," ,R_¢ords.Required
.," ,,_ ......

, +

• "i_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 Identification

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, ,,:!_!,

Hazardous/radioactive/solid wastes will be tracked through the..system'ajl_l waste-. 4 L ,

related site activities and records will be reviewed to devel'¢'t_ a"r)!inven_t_ry and
*, ', , 41',*,

assessAmes Laboratory's waste management practices,,.,.,.,,..,,,,,",.,',,,,'",,':.......... '

During the hazardous waste portion of the S,u,rvey,"..,th,e"te_amwill devote a
d" q_, il

significantportion of the time on-siteto a,,..de_:,ai'le,d "f,_cilityinvestigationof

hazardous waste generation, storage, and. cl'i_sa_l_#_i'_#ti'ces, Areas for specific

inspection will include hazardous waste i'ae'n if'ie'at,ionanddocumentation, solid

waste management procedures, waste s,eglr,eg'a_:'jQppractices, storage and disposalI

of scrap/salvage materials, and was,te,.bil,"m'a, nagement practices, In addition,*,, *, ',,",,j, '%, ,

hazardous waste transfer and stoPa'ge a'r,e'aswill be examined,

- The review of radioactive'La,:nd nonha,za'rdous solid waste will be similar to that for
: hazardous wastes, Pr.0'.¢eduie_'wi.tlibe evaluated to determine the Ames Laboratory

waste classificatio_ii':pr.act,ices:"The detailed investigationdescribedabove will

- produce info.r,mati0hi.'.6"p .,r'ad'ioactive and nonhazardous solid wastes so as to
, -. . , ',r _ ,

= delineate atty'"pre_iousi_/,c_nidentified sources of waste that have the potential to

result irl e,nv i_ef__'e'n'_al'conta m inatio n.
, t** ,, '.

q' i_ i , '

DiscuSs_i_ns"willbe heldwith individualsknowledgeable on currentand pastwaste

_- managehte.ot 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 activities to Identify any possible releasesthat may

pose a threat to the environment,

6,2 .RecqrdsRecluired

Documentation, procedures, and internal and external correspondences, not

already submltted, associated with the following t, plcs:
I

• The responsibilities and activities of lab personneJ,';;I.n:identifying,
segregating, storing, and handling (1) nonhazardo,';, .;oltd.Waste, (2)

q. i _

hazardous waste; (3)radioactive waste; (4) hazard'_[i'_.,c_dnonhazardous,..
biological waste, if any; (5) mixed waste; and.,16_!wast,,e:0t[;., .'

"i , 'I i 'i

• Quantitative and qualitative characteri_ation_i'9.f"ea_h of the six waste

types listed above for the past three,,¥e.ars'ef,f,ecOr_d'. ,
: h, ,f't, , , ,,

t d _ ', °l

t .

e The responsibilities and actlv,itie's".0f,o_ch'_,r,Ames Laboratory personnel

of 'including the site safety ricers",.,, ,,.,
'0 ' ", %

• The equipment used i'h..picl(i'r_g,,,upand transferring from the points of
generation, transporting'",_ie.,tvveen on-site facilities, recontainerizlng,, ,

'aanalyzing, p.rep ring for..,sh'ipment, and shipping any of the above-
," '$ '. ',.,

mentio?e,d.si'k.., waS_e"ty._e's;,.,i f, t,'%, , •_

• Hazar.d.ou'sa,_dra,"dioactivewaste shipment manifests;
_' o

• .....M6nlt_b_l'y'cf_e'micalusage inventory; and.

e,"",,"Site Waste Information Management System Reports for the last three

' ,,_earsof record.
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7,0 INACTIVE WASTE SITES/RELEASES

7,I I_,s,,ueIdentification

The inactive waste sites/releases specialty area review will identify environmental

problems associated wlth the historical handling, storage, and disposal of

- hazardous substances at the site, The review will Involve the evaluation of

information developed in response to tile Comprehensive Environmen'_l Response,

Compensation, and Liability Act (CERCLA) regulations, The Sur,v._y,Wi,II focus on

current and future environmental problems related to past lanld'.disp'6s'a'l,,practlce

, f
qt_ ' '

g

The draft Phase I Installation Assessment report, prepa_e'¢l'u'qd,er DE_'EOrder 5480,14 r
. "t,

CERCLA Program for Ames Laboratory, identif:[ed 9,,!'_ac'tive sites that could
' q, , ;

- potentially res u t in a risk to publ c health c_r,the',,.e.nvtror),ment, As part of the

= Survey, the background information sourc,es u_,etEl:i'n._e,_eloplng the Pha,e I report

will be reviewed, including the matert_,t,.gat.'h'ere'd'.'.',tltrough.,-,. interviews, As part of
the Survey, records indicating the typ,es..a_,d. q'u'a_ti{'ies of materials disposed of in

inactive waste sites will be eval,pat'ed,,_a._',_i.[l':,the facility design and methods of

waste containment, Information",'av, aii'a_'l_ th"rough historical aerial photography,

interviews, and site documents, sucl_"a':s ".,. .,l.ncldent Reports, will be assessed to identify

inactive waste sltes an_ f:'e,le.a.ses,d,i_,turbed land areas, and to further define site

-- locations and associated ci_a'ngesl.lr_appearance over time, Visual inspections will

be conducted for In_'ct_ve,'sites_'nd releases to note surface features and to locate". ',' 0" " '

_ potential mon!t;Or,ing.,_O!n_:' Several areas of concern were identified during a

review of,. ,ava.ilable "documentation, includinn areas where radioactively
. i. , "_ • i

contamina.tecl._iu"clge"was applied and the chemical disposal site,

,:.i"., i :>
Any i*rta'ct:!vewaste sites that have undergone remediation will also be addressed.

Records 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.

C-9



No additional Information on inactive waste sites and releases Is required at this
time,

8,0 HYDROGEOLOGY ,

8,1 _.t!flcat!on _i__!!,, -

A major concern for the Survey is the potential sources2,of g'ro'updwater
contamination. In addition, the potential impacts of any exl_'_flg._6ntamtn'atlon on

aquifers and the impacts of off-slte movement of contgmina_ie*_':'g_'r'oiji_'dwaterwill
* 4 % ' q

be assessedby the Surveyteam, ',.',',.,,'*,, '.,,,',,,
_'1 :*'_ *Ii "t,

¢_ ** (i I* i_

A general review of existing data will be required":_b,de:_e;y,mlne the usefulnessof
this ,nformation for the purposes of the Survey,.qn.te._i_Wswith site personnel wlll

be conducted to define local groundwa,t,er _O_dl_:tOn,s,In addition, information on

regional geological and groundwater c_a_acte't"i,_t,Lcs'wtllbe collected,
! **, • * ', ', v

", % " 'l '% *',

Several areas for specific investig'aflon"w'er'e id'entlfled during a review of available
_ i, *. t

documentation including undergroOn.'_[,st_ragetank leak testing, age, construction

matert_l, content, and [o_ati.Qn;ab._.ve_round storage tank spill containment; solid

and liquid waste m.a_a'gem_'_l.t,,olp_rattons;and regional and local groundwater
flows and qualtty,,:,.,:i .,.,,",',','. "

8.2 R_cbrds:ReqLii_ed
', _, ., _,

• 'r' _',,_,,

.._,'" ",Eocatl_ns and depths of municipal water supply wells
• ,, ' , ."_,,"

9.0 ' ."T,OXICAND CHEMICALMATERIALS

9.1 Issue Ident!fication

The tox c and chemical materials review will address the raw materials and handling
of chemical 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,
1

Ali 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,

The inventory of PCBs and PCB-contaminated electrical equlpme_'.,h_',use at the
" facility will be reviewed for completeness, The condition of.,,thts eq'u'l'P'ment, Its

_f_ i_ _ _ Li _1 '_] ,1_

potential for leakage, and the quantity of contaminated fl_'Id's ,,wIJ,tbe identified,
Disposal practices will be reviewed for current and past, lnv_h:{:or,Te:s'_'6"determine

the methods of disposal and the locations of :..P °edures for PCB

analysis, removal, handling, and disposal will be rev ie.wed;,i,_,sl_e0_tionand reporting

-- requirements for PCBtransformers will be evaluatecl::l'h,an e_!ort to focus the Survey
team sattention on potential prob em area_ ._,.:: ..... , ;,

The use of asbest{,s at the Ames Laborat6ry,lW.lll"be':r, evlewed to Identify pathways of
environmental cc,ntamination. Al_,o,:'as'£es{o'_iiemoval and disposal practices will be

evaluatedto defi,,e potential area's'.'O.fcon's.din."
', %

r' ", , i

Pesticide/herbicide usac.te 'o.n..the site will be reviewed to determine the risks of, + _Q

environmental contarni.n:' "' "' " "- ation,. T..b.e.revlewwill focus on application records, storage

and disposal practicesl and',_n_(iib'rimerltal monitoring procedures.
i

Several area_' f._r, .!p.ecific"i_fvestigation were identified during a review of available
documen:Lation"i_l_d'i_g chemical procurement and material QA procedures; toxic

and ...12a'z'ar_lous",.].materials inventory; operator and technician training;

decontamil_ ati on/d isposa I manifests and records; maintenance/inspection

logbooks';, alnd chemical and petroleum storage,

9,2 Records Required

Yearly chemical usage inventory
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TABLE2

- THEAMES LABORATORYENVIRONMENTALSURVEY

AREASOF INTERESTFORTECHNICALSPECIALISTS

WASTEMANAGEMEN_T.T - Hazardous Waste
+ [)i Ha'bib Non-Hazardous Waste

RCRA/SolIdWaste Permits _i_:_,,Mixed Waste aA +

Radioactive Waste , '",,,,,.,_,,

RADIATION - Radioactive Emissions"_lt_d,E_ft_ents
E,:Harr ..... Source Controls aod M6'nl't¢PIn,g'.,'

Radioactive Waste:"',,, "',,'",,
Environmental M.O_il_O'r,l_g_'_adlatlon

lr + + . +I.+, +i' '.+li '+t: ++ l+ i

' i _'tl ++, 41t

- Meteorat+g+ ',,,+',,. ', ',,+ anza Local AIr,,Q_J_F!{:pbata"
Emi_!'qn '_fu F_:'es,¢'6ntrol and Monitoring
E_vire:d'_ertt a,l,,Monltortng - Air
A'trPerrh_s,a i_ Air EmissionsInventory

SURFACE/DRINKINGWATER ,:".,. '",E_f?,l_'i_n't:_ources

_Levitan ...... _ "-,'.",,,Wa's,t,ewater (Processand Sanitary

",,,"',,, T'r'eatment) Facilities
'"r_eollng Water System

,.,,,Drinking Water Distribution

,i' ' , .,"'i,""Stormwater Management., ,, ",+," Spill Prevention, Control and Counter-
,,., ,' ,, measure Plan

",+ '_+,,_' i+ I'+ +_'*' t+

- HYDROGEt3'L,O.G_Y/STORAGE- Waste Storage and Disposal Sites(Pastand
TANKS ::i::i",',_i_:i_,::,.,.,- " Active)
W_Do,w,ney".,,,,' +"" Spill/Accident Locations

.,.",' ', ', ": ', Regional Geology and Groundwater
, ,(l uv+

.+.',. .,",+ Well Inventory and Construction
- , ,:, Groundwater Monitoring Program and

, ,, Studies
'+' Underground and Aboveground Storage

Tanks

C-13

_, ,, _ ' , ,, +_, , i1+1, , ,



TABLE 2

THE AMES LABORATORY ENVIRONMENTAL SURVEY

AREAS OF INTEREST FOR TECHNICAL SPECIALISTS(Continued)

INACTIVE WASTE SITES/ - Past Waste Site Locations
RELEASES Characterization Studies o

W. Levitan Spill/Accident Locations :!iii_,
Remediation Work :_'_"
Former Production ,.,,, L,Locations .....,,_::,

QUALITY ASSURANCE - Environmental Sampl[_._,P.gQgr, am
W. Downey Environmental An,alyticgliWbgr-a_il

Data Managem_i_!_and H_;d!ing
QA Program Overi_ieW'>,, "."

¢_,.,. _!_ _, ,,. _o

TOXIC AND CHEMICAL - Process Cben_'icalsad_Substances
MATERIALS-TSCA Inve _i_- ::_:!!_:'L'.' *
W. Downey Asbe:_gs U_e,it_/a_'_tion

Ar,b e_ii_s,Rem_,val and Disposal
P'_i3_.ln-'_S_r,.vic__,Storage, and Disposal

,-....P._C_'de EI_, Storage, and Disposal
• .. W.:_rehO"u,sing and Storage Tanks for

".'i"... ':" I"".P'i_oc_'ssChemicals
",. "_. 'v °

.,

,. '_ ,
". . ,

¢. ..

,. _',• ., ._:i _

...-"_, '._ ,:,. ,, ,

.'"' d " ' '. " '".___-
• _. %,,. '.

_ '._
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APPENDIX D

LISTOF ABBREVIATIONS, ACRONYMS, AND INITIALISMS



LIST OF ABBREVIATIONS, ACRONYMS, AND INITIALISMS

AAQS - Ambient Air Quality Standards
Ac actinium

- AEC United States Atomic Energy Commission
ALARA - as low as reasonably achievable
ALRR - Ames Laboratory Research Reactor
ASC Applied Science Center

Btu - British thermal unit

CAS - Chemical Abstract Service ,_i!ii'
CERCLA - Comprehensive Environmental Response, Compeii_sation and

Liability Act '_'_......_ :_' '
""_i :!i',

cfm - cubic foot (feet) per minute .:;'_!'_. "..i'_,.
CFR - Code of Federal Regulations ,,_!i___!,_, ._;,,
CH - Chicago Operations Office (United _tes_:_b.,epartment of

Ene rgy) "":.i_ii"'_:::'•_i_'.:,
Ci - curie ,:i,,.,::i;_'. ", ".'. ._: :'%

Ci/g - curie per gram . :, ,..,:...,, ...
- CNIM - Center for New Industrial Ma,terlals',J'_,.::,,.'.,."::.

¢ ,, _: ::: ._

cpm - count(s) per minute ":::ii_; "_+_'

D&D - decontaminated and dec'o_i_.s(o, t_ct
DAS - Deputy Assistant Secre;t&,ry ;.L;:-, "
DCG - Derived Con centrat_on G#id e_:.,il;,.

_ DE - dose equivalent '!i::':,., ';'._,'.;.,"'
- DNR - Department of,.Nat u,:r_l;iResc_'u'rces
_- DOC - United States De'pa_en,tof Commerce

DOD - United Stat_slD,.eisa,_trn'en_of Defense
DOE - United StatesD.epar_d_ent of Energy
DOP - dioct,yl phthalat.e._.i?, °
dpm/100 cre3 - disin{.eg.ration (s) I_r minute per 100 square centimeters

.'" "D ', ;i', ,' .'

EDE ,effecti ve!de.s.e.equ iva ient
EPA ,:,",:LJn!,t,ed states Environmental Protection Agency

'.% '% ,o' .," ._.

ft3/s cu6Jc.f6ot(feet)per second
FUSRAP .,:%""_ ' F0"r_e_ly Utilized Sites Remedial Action Program

.' '4" _"

:°germaniumGe(Li) ,...... !:,, lithium (detector)
gpd ,-' "', . gallon(s) per day
gpm,:i ': ..:i.: . '" gallon(s) per minute

HEPA ",.,".,. - high-efficiency particulate air
HSWA '..: - Hazardous and Solid Waste Amendments

= IAR - Installation Assessment Report
ICP - Inductively Coupled Plasma
ICRP - International Commission on Radiological Protection
INEL - Idaho National Engineering Laboratory
ISC - Iowa State College
ISU - Iowa State University
ISU IAR - Iowa State University Institute for Atomic Research
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kg - kilogram(s)
kVA - kilovolt-ampere
kW - kilowatt(s)

LiF lithium fluoride

MED Manhattan District of the U.S. Army Corps of Engineers
METC Morgantown Energy Technology Center
mg/L milligram(s) per liter
mgd million gallons per day
MPC - Materials Preparation Center
mph - mile(s) per hour .:_;
MRC Microelectronics Research Center '::_,
mrem - millirem ,.,_,,_:,:,.
mrem/yr - millirem per year ,.;,, " :_'"
MSDS - material safety data sheet ..'L,_,:'_''_'_:"'.,:_,''_"'.

"_.'_'., ,.'::i .",,.,,,
NAAQS - National Ambient Air Quality Standards -.._%,.........,.'
nCi/g - nanocurie(s) per gram . ....... ",__".
NCRP - National Council on Radiation Prote;_;,ttefl_., ";"
NDRC - National Defense Research Ce,mmitt_ie_,:;:'",i'__,,
NPDES - National Pollutant Discharge Ei[_mina:t_n Sy'stem

OEG - Office of Environmental G'_ia:an'Z:_ai_dCompliance
OLB - Office and Laboratory'_,[Idi_9, '"_'_
OSRD - Office of Scientific R'e,sea'_¢ha6d!Development

PA - Preliminary Asgl_'Ssm_e,r_it:."..,-
PCB - polych Io ri ne{edb,iPhehyt,.i:,
pCi/g - picocurie(s) j3er,.grad_.,
PETC - Pittsburgh Ene_gy Te¢#nology Center
POM - polynuclear organic materials
ppm - part(s)per milli.o.n "
PPO - Prh,:ure.ment.a'od Property Office
psi - ..-"Pound(s_#'eri.£_luare inch

QA - '' :.'Q0aiityAssu rance

QC . ,._._::i. QdaJ+ty'Control

RCRA ",,-,,.'',,.," ',Resource Conservation and Recovery Act of 1980

S&A..."I:.'" ' . - '-,::...Sampling and Ar_alysis
SARA I"....I'I:/ - Superfund Amendments and Reauthorization Act of 1986
SFMP "., ':. - Surplus Facilities Management Program
SH&PP ". i":, - Safety, Health, and Plant Protection (Division)
SQG '" - small quantity generator

TI - thallium
TLD - thermoluminescent dosimeter
TRU transuranic
TSCA Toxic Substances Control Act
TSD treatment, storage, and disposal
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l_Ci/m3 - microcurie(s) per cubic meter
i_Ci/L microcurie(s) per liter
USDA - United States Department of Agriculture
UST - underground storage tank

VOC - volatile organic compound

WPCP - Water Pollution Control Plant (City of Ames)

%,. :_
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