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iX.ECUTIVE SUMMARY

The purpose of this action is to mitigate any threat to public health and the
envtronment frotn-lra%ards-on-tlte-North-Slopeand-ateef-theexpedited response- action (ERA)
objective of cleanup to a degree requiring no further action. The ERA may be the final
remediation of the 100-IU-3 Operable Unit. A No Action record of decision (ROD) may be
issued after remediation compietion.

The U.S. Department of Energy (DOE) currently owns or administers approximately

y---_ --14Q1rii^^ef^jSt^flfflacr^Eg)^iaRt^n7rih^3d EaSi_-oi the_OulW:.bariv^r (referred to as the

-North Slope) that is part-of-the Hanford Site. Approximately half of the North Slope is DOE
acquired land. The balance is made up of U.S. Bureau of Reclamation (BoR) acquired and

^ ithdravsn iands and U.S.- Bureat: of ^and Managemen^ wiu`tdrawn lands. : h2 BoR acquired
'.^ lands are administered by DOE under a memorandum of agreement. This agreement allows

BoR to continue all activities on the North Slope that relate to the operation, maintenance,

and repair of their irrigation canals and wasteways, since these facilities predate Hanford
.'r;.,ir;ao

DOE , in turn, permits approximately 25% of the North Slope area to the U.S. Fish

and Wildlife Service. This area is managed as the Saddle Mountain National Wildlife
Refuge with limited public access. The remaining 75 % of the North Slope is permitted to
the State-of-Washineton-Deaarnnent of -Wildlife-and-is-ooerated-as- a-State- Wildlife
Recreation Area that is opened to the public during daylight hours.

The North-Slope, also^omu^nonly known as the-Walthik^ Slope, was not used for
plutonium production or support facilities; it was used for military air defense of the Hanford
-Site-and-vicinit}.- The No^1: Slope contained seven antiaircraft gun emplacements and three

Nike-Ajax missile posifions. Tiitese-miiitary positions were Vacated in 1960-1961 as the

defense requirements at Hanford changed. They were demolished in 1974. Prior to

government control in 1943, the North Slope was homesteaded.

Since the initiation of this ERA in the summer of 1992, DOE signed the modified
Hanford Federal Agreement and Consent Order (Tri-Party Agreement) with the Washington
Department of Ecology (Ecology) and the U.S. Environmental Protection Agency (EPA), in

wh.^h a..ilestone was set to complete remediation activities and a draft closeout report by
October 1994. Remediation activities will make the North Slope area available for future
non-DOE uses.
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Fou: reTned:atian-alterrat,ves-were-leveloped for eval^w.tian in an engineering
C3Aiuatit7;,iC S^ii118^Y3l^3TPdet'_ft-C '!t'yL'£Q^dtddV°-_-'tlYirnnm_onfn/ Aacy^'JILS^,--CQlllP$71N?ltott,.

._..-L7nd-LIQt/Itllry l^i-ct: - iY"iey_.are-Na Aetion,-HaZard-Mtttgatioiia, Hai.ard•Da°iaavai, and

Characterization and Hazard Mitigation. The evaluation included a land-use scenario

options, technical feasibility, risk to the environment and public, and costs.

The ERA proposal has undergone concurrent reviews by the EPA, Ecology, and the
-- ---------public during a SiLday nublic_ colnment period- liasedsln public_comment received and

reg-iriaYory cornrients, ine-Eitfrpraposai isas beetrsign'tftcantly-revised. At completion of the
.publ-ic review evaluatlan by -Ecology: - Ecology;-with-EPA -conc':.rrence, x=ii11 ;ssue an $cfiAxt
memorandum. The memorandum will authorize implementation of the Ecology/EPA-selected
remediation alternative.

The DOE preferred alternative is Characterization and Hazard Mitigation. DOE

bcl^8es rĥ „r thi^ a !:j^t's^ .11 :uoCt'u'1e Hanfnrri Flihyrr Ritr Uses Working Group

recammendation €cr'unrestricted land use"- for any o€-the threz land-use options identified.

However, the regulatorv agencies will review all of_the options proyidesland select an

approprtate remed'.8tian alte2nat1V'ln the attian iTieiTiaranuuui.
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1.0 INTRODUCTION

The U.S. Department of Energy (DOE) currently owns or administers approximately
140 mi2 (about 90,000 acres) of land north and east of the Columbia River (referred to as the
North Slope) that is part of the Hanford Site (see Figure 1). Approximately half of the
North Slope is DOE acquired land. The balance is made up of U.S. Bureau of Reclamation

----^BIIR)= aceg^ed -aTid- ^,i?tt7d[a^?n-lastuh an^i-U j. -BLr$au of i anri iviaT avrment withdrawna_.^

lands. The BoR acquired lands are administered by DOE under a memorandum of
-agreement<- This agreemertt_allows-BoR-tacontinue all-acti.vities-on-the Norrl, Slope that
relate to the operation, maintenance, and repair of their irrigation canals and wasteways,
since thesn-facilities-tzredate-Hanford-activities,

DOE-inn4rnpermits,approx^*narPlv 25% of the North Slope area to the U.S. Fish
and Wildlife Service (AEC 1971). This area is managed as the Saddle Mountain National
Wildlife Ref^ -'-i:ge with-1:tnited public access --^'he-rema':..u1g 75 0 of the North Slope is

6k _--pe.amifted-to=tlteState-of-Washington!?epa.rtment-of-Wildlife-and-isoperated-as-a-State
WiitHife Recrcation Area `u`iat is opened to the public during daylight hours.

The North Slope, also commonly known as the Wahluke Slope, was not used for
------ ------- - -plutoniutn-production-or-support-facilities,-but-was-used for-military-air-defe^se of the

--_-Hanford Site and sicinity. -Seven-antiaircraft gun emplacements and-th_ree- Nike.A3ar-missile
positions were located on the No,-th 51ope. These military positions were vacated in 1960-

_______ _--_- 1961 as-the-dPfenserequi-rements at Hanfnrdi changed and eventually demolished in 1974._... ...,..
Prior_togovernment control in 1943, the North Slope was homesteaded.

With, tl"ie-reeent-ehange in-iitission at Hanford from plutonium production to
environmental cleanup, much attention has been given to releasing tracts of land for other
uses. The North Slope area is considered to be one of these relatively clean tracts of land by
the DOE.

The State of Washington Department of Ecology (Ecology) and the U.S.
Envi.ro^TMental Protection Agency (EPA) recommended that DOE prepare an expedited
rasponse action-(ERAyrro osal for-the Nor`^ti S,. p lope-iandfilis-(Appendix A): The ERA lead
regulatory agency is Ecology and EPA is the support agency.

The ERA proposal has undergone concurrent reviews by EPA, Ecology, and the
public ::-uing a 60-daypubiic comment period. Based-on public and regulatory comments,
theERA proposal has been significantly revised. At completion of the public review

- evaluation by Ecology,-Ecology,_ with-EPA-concurrence, will issue an action memorandum.
The memorandum will authorize implementation of the Ecology- /EPA-selected remediation
L^^Pr^IUhVP -
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Figure 1. i.ocation of the Hanford Site North Slope.
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The North Slope ERA is non-time-critical. A non-time-critical ERA is utilized for
releases reauiring removal actions that can start later than 6 months after the determination

d1at__arr^cnnW_.hc.lrnses,sAq^>_'Chis-reauires-aneRgineering eyaluation/cnst analysis (EE/CA)

per Federal Register, Vol. 55, No. 46, March 8, 1990, p. 8843, and 40 CFR 300.415. The
` --•_.,.^. d7^,,^ r ,.,_ ,_.._

^,iEi^C^^

iAT
nT(_^Yp(^^(^ /^ Q /^__ _ _______ _ ____- •.•.: - -.•-

ti4i
_ t P ant and h,^man haalth Y;..teliness^^a- Y - V.`chrnJ uaaa, f >

_-_-effectiveness¢-andcost to implement a preferred alternative. This document contains the
EE%CA for the North Siope ERA.

The geal of the EI?e
is

to conduct early remedial actions in an area accessible to the
--$ublic-Drior-to the occurrence of an-injury -or-exposure to-patentialiy-hzrzardous wastes (WiiC

^^allxlry:ca)t-=^"hep.?tentiai-hasards-include=reztise-alisp omf-p--3 , ^i-_rv, we -acic't-neutraiization
pits, the 2,4-D disposal site, and ordnance and explosive waste (Figure 2 and Plate 1).
Physical hazards will also be mitigated as necessary to minimize possible injury to wildlife

^__- - a.nd persons-us:ng the area. The ERA tnay be the :.^1 re.:,ediatlon of the 100-IU-3 Operable
----- Ihnit:---A- no-actionrecnrcl-of_decision may_be issued-?fter-remediation&omplet.ion.

- - - - - - - - - - - - - - - - - --Since the-i.nitiation-of this ERA in the su.m.mer-of _1992, DOE has signed the modified
T::-Pa.rty-Agreement-(Appendix B) with-Ec3logy--and +.he-EP-A-,--in-;ultich a milestone was set

to compiete ceinediatlon actlvitles and a draft closeout report by Uctober I994.- Remediation
activities will make the North Slope area available for future non-DOE uses.

- - i.-2 - BACKGPcOitivi

When Euro-Americans first arrived in the Hanford area, they found the Columbia
River between present-day Richland and Vantage occupied by the Chamnapum, Wanapum,
and Yakima Indian Groups (Spier_ 1936; Relandez1966),_ The V4'anapum are generally
considered the major occupants of this region. Both the Wanapum and the Chamnapum are
described_a§belonging to the Sahaaptian l:a^.gtistic family (Ray 1939). In addition, the
Umatilla, Walla Walla, and the Palus Indians from the Lower Snake River frequented the
area to fish (Relander 1956; Trafzer and Scheuerman 1986). The local Wanapum population
occupied winter villages in the Richland and Priest Rapids areas, and utilized temporary
_umps_along,he Columb:a_and Ya!^^ma-rivers during-the remainder of the year. Winter
villages and temporary villages of the Wanapum (and Chamnapum) are described (Relander
1956) as occurring along the entire Hanford Reach of the Columbia River, the confluence of
.,,e Saaaake and Columbia Riv-_era,^rtc] p^rionS nf theYaklmaRiyer_ LPwic and (_'lark
estiaated the Wanapum population to be around 3,000,individuals.

3
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This area and the Hanford Site were ceded to the United States in the Treaties of
1855 by the Confederated Tribes and Bands of the Yakima Indian Nation and the
Confederated Tribes-of the-Umatilla Indian Reservation. Perhaps the first Euro-Americans to
pass through the region were Lewis and Clark who, in 1805, traveled up the Columbia to the
mouth of the Yakima River after descending the Snake River (Coues 1893; Relander 1956;
Thwaites 1959). The expedition referred to the Indian people of the area as the Sokulks.

-1vwis anu Oiaricwer^ ioiioweu r'rariradeTS and trappersby who passed tnrough the
Hanford area to more productive locations to trap and trade furs, including Wilson Hunt of
the Astoria Company in 1811, and David Thompson of the Northwest Company also in
-1$1 LRobert-Stuart of the Astoria Company arrived in the Hanford area shortly after
Thompson reached Astoria. Ross Cox and Alexander Ross from the Hudson's Bay Company
passed through the Hanford Reach in 1814 traveling separately up the Columbia. The

'7-= Northwest Fur Company post, Fort Nez Perces, was established at the mouth of the Walla
Walla uiae. :r. 181A rChance 1973: Rich 19471.

nh
'a...a :

_-^ Commander Charles Wilkes and Captain John C. Fremont of the U.S. Army Corps of..,^
'- ---- T^?pigrapi^cal EnginePrs -fraveled=through the region- during the -1830s;-however, the-Hanford

stretch of the Coiurlibia was not traversed. By the late 1830s, missionaries such as Marcus
Whitman, Henry Spaulding, and Elkanah Walker, began arriving in the region to convert the
Indians to Christianity. Father Pascal Ricard arrived in the area in 1847. Ricard's goal was
to_ establish amission on the Yakima River; the original location of this mission is reported
to have been on the Yakima River flood plain south of present-day Richland (Kowrach
1978). A mission site was selected along Mnassatas Creek in 1848 (Parker 1979). The
hostilities leading to the so-called Whitman massacre at the Waiilatpu Mission near Walla
Walla temporarily halted missionary activity and settlement in the local region for several
years.

Although a wagon train followed by personnel from the U.S. Army Corps of
- --Engineers-passed-through-the area in-1853 and-1854, -and-military Depot Camp was

established at White Bluffs during the Yakima Indian War between 1855 and 1858, it was not
until the 1860s that settlement by Euro-Americans occurred (Rice 1968).

In 1861, Jordan Williams arrived in the White Bluffs area with a herd of cattle
(Parker 19',9), ^llowed by others attracted by the grazing potential of the area. This,
coupled with the discovery of gold in Idaho in 1859 and areas to the north along the Colville
River and southern British Columbia in the 1860s, stimulated interest in the Columbia River
Valley by settlers and merchants with the desire to provide goods and services to the

„ .
- - - ^ ^. -prcspec2o.T-s passtng-t1',i'.;,»^.gfrthe HanF.;rd area At t'tl.s time, -„inercha:.ts set up stores, a

freight depot, and the White Bluffs Ferry on the Hanford Reach" were established, followed
shortly thereafter by Chinese gold miners (Chatters 1992). A steamship to transport miners
and equipment to Priest Rapids enroute to the gold fields in the northern Okanogan Valley
was available in 1859. The Caribou Trail, which passed thorough the Hanford area at White
81u€fs; was also- an importar,t tit•.k to the northern gold fields between 1858 and 1868. In the
1860s, several wagon roads between the gold fields and White Bluffs were established to

5
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^ansport supplies brought by steamships on the Columbia River. Constrnction of the Mullen
Roau from-Walla-Wallasto-Fort$enton-itt Montana ended White-Biuffs brief reign as the

^d31E1 QeSptte L^.e u'ic'urSivn of miners , settlers ,

and merchants hostuiiies between indians and whites in the Hanford area were minor. The
--ftoiable ettcepiaon"iSLwas_tlc^murtaeroftwofiorse ranchers at Rattlesnake Spring in 1878

^•,h..- -^^ ^'^-°-- ° `° :- - ^a^uuy aaau uaawaa a^a^^.

A1Lough_Yakima County was founded in-1865, by-t.he 1870s feTry, service in the
Hanford area had decreased markedly, and many people left the region. Beginning in the. ,.,.,
Sate^Efl1!la ^(3wcuPTs .ra^L1s1!eSS-^-se^lerc .hraan ncin°e--L^te area, for winter ahretn, gt-^_-'iPg,

anctcattleranching , occasional homesteading, and road constraction. Of these land use
!- 9 1!1!R-NMQ -1SC. .!`. ^":- F!ry ^..u,,. ,aaCSit)rofttaGie veniure. aneep rancnets

_-_-constructed_numerous_water_cisterns,_wells,and irrigation troughs, as well as altered the
vsgeLaswoa^byrsmoving-sagPbrash< -Inthe 169Us,sm.01 mymherg of homesteaders began11

^ ..aa.a .....,aa._ , --- ^rP-ing andbu?Idmg-rattches near-r€liable :'.'iter^^urCe3 and roicing ghee^y> cattle, and
-^^vine. -Sou^^ausmpted-di=y_1aud farming-as-SVel1_. -T-his type-of-settlement continued-until

1r^r'^ when ifie ^iairiv"au Site wa3 est8bllshed: Iil1$92; the iaiiuua iiiikaiiun and
Improvement Company was founded tobuild canals and irrigation networks to provide
reliable water sources for crop production (Parker 1979).

By the late- L804s 3nd early_ 1900s,111e town5 of Whit.eBlt3ffs; Hanford, Ringold,
Wahluke, Haven, Mitchell, and other small communities, began to emerge along the river
(Chat€ers-4992); an& new fetries began operatiorrat Richmond and 'Yv'aiuuke. The Hanford
Irrigation_and Power Company formed in 1906 to provide water to the local farmers and

---ranchers: - -Etvit - farirring became the most prontable venture for many farmers along the
----- -------- Hanfrssd Reach.-- -Arlost-of these histo:c sites were removed in the 1940s when the U.S.

Government established the Hanford Works (Chatters and Hoover 1986; Rice 1980) on
^eti.........., n innz

- -- - - ---^i , . •

rlames^^aai,3g-ot the i-ian€ord -region-hegan sonietiT"e-in-tiie-3M. 'Jv'ood was---
-- scarce, and homesr?aders built homes with whatever wood was available. Settlers raised

livestock and planted smaii gardens. Because of the and climate, most efforts at dryland
-farming resuited in iaiiuce. - Aiso,-ihose htrmesteads that reiied primarily on rainfaii did not

ve-__^{#^!e ^^ate-rso^3mer=ynd=4ve"°_z^b3ndoBed ^^iie the- Ynd-Df_t^?e 1920s. Th^nSe that
succeeded depended on grazing or sheep raising activities.

The North Slope was acquired by the U.S. Department of Defense (DoD) primarily
by Y^its from *ue U.S. Atomic Energy Commission (AEC), for the Continental Air
De.,^ ..^o 0..""".,°a .,°A laLEr t<. . ..Q • incn in- - - - - a::,:, w.rr - ''e=Li:S;=2.rm^+_Air Befeaa?e Co,^^^^ar^.a 1„a-1,56 . The- - - -
-North Slope originally consisted of 10 antiaircraft batteries, Between 1957-1958, three of the
ztttiaircrafthatte;ies ^xerP=modifi°d-^?=support-_P.i-^:e=^issil^npetat :v.t':u, v:`::.,e the remaining
batteries were phased out of service. Since 1964, there has been no permanent military
._..._i._.n

^fsnYha-n'T^^^'- '
ry ^ g

---------- -=-=h^a:ta.c:,a . .:.. ..... ........ S.ope. However,-the area has been used for milita trainin
maneuvers since 1964 (WHC 1990). See Appendix C for a summary of the history of the
U.S. Army's Camp Hanford and the North Siope forward positions.
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Since 1975, the 134-mi'- area permitted by DOE to the Washington Department of
Wildlife and the U.S. Fish and Wildlife Service has been opened for public access or
desi¢nateu as a w:ldlife fzfuge._i;ertain areas inciucieci in the wildlife manaeement area have
been opened for cattle grazing to ranchers who obtain grazing agreements. v

In 1989 and 1990, an investigation of the North Slope area was performed to assess
potential health, safety, and environmental concerns raised to DOE by Ecology and the
public. As a result of this survey, 39 sites associated with either military or homesteading
activities-were-identified.==-The faWwi:g ;cction-sumtnarizes--infortnation-frcm--the-A'ort h
Slope Investigation Report (WHC 1990).

^^•^

1i `P

^Y^

-in_Augusf_1942, a_categorical vxchasion(M to the National F.nvironmental Policy
Act (NEPA) was deemed applicable by DOE for the removal actions of this ERA. This
rev>ew-under-NEPA was-pet#'ormed-m-accordance-wtth-DOE procedures ::..pie:aaenting
NEPA (10 CFR 1021) and the then current DOE Order 5440.1D, describing the NEPA
compliance program. The CX is part of the administrative record for the North Slope.

1 2 1 Milifarv Rifac.. .-...j ...-

Cbips-vi i:•nguieer& identify tth^ee N^iice missiie
battery sites (H-06 [Battery "A"], H-12 [Battery "B"], and H-83 [Battery "C"1) and seven
antiaircraft battery sites (PSN-Ol, PSN-04, PSN-07/10, PSN-12/14, PSN-72/82, PSN-80, and
PSN-90) positioned on the North Slope. Evidence remaining of these sites includes
reinforced-concrete foundation pads, scattered bottles and metal cans, gravel walkways,
building rubble, dry wells, and solid waste landfill disposal areas. Aboveground structures
have been demolished. Seven water well structures made of reinforced concrete remain.
Other underground structures have been destroyed or filled in. Exceptions are two rooms
Associt^.tl'.^- $jttlt-^-.$ntta:T.r>re-o:t.P. (r1CN_(ldl 'au.Ai-u-fPV:j.t-stfflll $*u^ur.nura.°i at vuFi.°.r $ita°.q.

During the military occupation of the North Slope, nine water wells were installed but
only eight have been found. Seven of the eight water wells are covered by concrete welihead
structures. The wells were installed in the early 1950's and water production was

„------pe-fiiartettt , tscontinuece in the early -1960's, -'1'wa -w.ens-were-inves+.igated by video in early
December 1993. The well at site PSi.i-07/10 had a plug at 208 ft below the surface and was
dry. The well at site PSN-72/82 had a plug 370 ft below the surface with 16 ft of water
-'----'-annvc mt•

The concrete water well structures are typically 2 to 3 ft tall and extend into
--- subsurface chambers approximately 6 by 8 by 10 ft deep. The well shaft is located on the

floor of the chamber. The well at site PSN-90 is being utilized bythelocaLirrigationdistrict
and is not addressed in this ERA.

_- --- ---__ _-_ -_= biosts^f the w1"11ctructures-had m.etal-covers-t-hat could be opened.--The-well covers
were locked to prevent unauthorized access. The public has cut locks and latches off toopen
the doors. Efforts at openingthe-covers-ltave_beenm persistent that even spot welding the

7
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doors shut has been ineffective. DOE is concerned with these acts of vandalism because it

--- p----_[aVCa stiF puiiliVc_atlislc taar1J'i_r)t-- "-ou _L- -_ai baiards.-- .`_- t^uyai^:

Appendix,Dpresents-copies of the military water supply well logs, which include the
physical description of these water wells.

---`--'---- `- ------- "'-- ---:. L- --:,:.--- - ------ ------'-• --..,,._ ,evang w^ inenmL^aiy ^vaier suppry weus, severai olher water supply and resource
protection wells inside-of the North 3lope-area have been identified for decommissioning.

----- -------Many of thesewells have-not-been-located-and-have-no-con,struction-or geologic i.^fo.^^ation.

-MWofthe builu4S aud_permanent structures associated with these sites remained
i$ ^7i^t e itii -mey wele $etTiOlisiied iil 1^',:. '1'hese structures were demolishCd under AEC
-directio.n as t1ey_were- -determined to beaIiability- I)emolition-debris was-typically-landf>>Ied

- ---- t)nslte.

HIsi2r-ICaiieBearclyon-thetdo8h-SiDpe= structures incated cnnsttltcttoIllT^li^r}
- J - L L L ai L - 1T'1-Arawheo Lor each of the three ivucc missile sites. The Nike installations are similar in

construction and layout. Each site consisted of a control center (designated as C), a launch
site- (designated as i.), and associated barracks and administration buildings. An early-.r .,^_^

---=---=wc._="^!Rg=3da.^dLLI^31SE=aSsCbtated^litl'e sa:tt-o€-tha-farili+i^e

Reparts -from-persor*tel assigr.ed- to-r.:ilitany un:ts at and near the North Slope indicate
ulat there was no centraii2ed disposal system- in operation. - Several iandfills associated with

• rationsare- evident. It is assuttted that a disl^al site is -^^e= t^^, tt^;- "pe ..'. located- at each of the
--- --military sites--Investigation-of-debris-at-the surface-of-thesedisposal areas-revea?s-the typical

range Of mtl;.ancan?p items re.a _.+eodcans and bottles; motor pool ref,:se, office and
..-.-

-------- -------pef$ona1- Supp11G3J ar1LL UGU11S 11Vlll site UCI11UL1L1U11 a(alvl[ICS.

-The-debris Tounciin- tne vic;n;iu of the n,iiitary sites inciude oil and lubricant cans-
were L....cangutg in sise= frotu 1=qt to=3=ga1:- Only a_few cans w..^l^ found to have small volumes of oil

nt rtuh':o •in -the*n. -- Tl ese canshave collected d tst, n, t.a,." ,.., ..^, a;.u msect bodies so that no free
liquid remains. Paint cans are also common and some are partially full of dried paint.
3everal etnpiy f-gai-sa.vent-cans-izavebeen found. INothirlg has been found that is

a 1. n.. :m.r.:..o..r 1.....^A +.. a _ r6n ...,61:n ..^ rt... ..^..:^..^-e..slder.:d-^.^}-va°:-a.i n""nmia,aac ""ar.a"u-"v-peraonne}, the Yuv}ll., or the cuvllvllfilent.

h'^c;_tnititary site r.nntainc scraps of asbestos-transite siding from building structures.
--_-The pieces_are-geateraily-small,apparently nve_rlooked as materials were being removed from

the s;tes during the demolition actiyities Personnel associated with site demolition activities
ind:cate that=buildingstruetures were knoeked down and butied itrgits near the orig"tai
inroeinne

Each military site was reported to have had its own small motor pool. Major,
nanroutine vehicle .:.ai:.te.^,ance was completed at the main Hanford motor pool located
across the Columbia River. Only routine maintenance was performed at the military sites.

---- -__--__Reports-Sndicate thatstandard-pr,lcedure at that titnewas to useused-ail-far dust control on



nllrmi nn A^I il-_. n
ttCv. U

roadwavs^-Snme_ the tnilititysites havemaintenanc^areas with sunken grease pits and
concrete ra_mns for convenient access by mechanics to-the underside of vehicles.

A`-__'------------- ---_-___--_=====i(tYrdryweiiS asSOC=iatirdwitli'4iiemilitaFy-site3-fYdve been ivca :icu. 'ine drywells

consist of 55-gal drums, buried vertically to the rim with holes punched into the bottom to
allow for percolation of the disposed (unknown) liquid. Additional drywells appear on
facility drawittgs availAhl^ for the Nike missile positions. Field investigations were unable to

- iocate-these- additionai strucrures. Field survey activities are included in the field logbook.
The inconsistencies between the drawings and actual field observations indicate that these
drawings are not as-built plans.

tion.stnaction-drawingsalso--ittdicaie-the use of-undergrnuttd fi.tel-tan!cs.---Geophysical
-surveys-(-irtcluding-rttagnetometer and-electromagrietic-inductiott)-faiied-to detect the presence
of these *°.^^.ks. An interview with a former soldier stationed at Nike position H-83-C

-.^ uldicated that the tanks were not underground but rather of the skid-mounted variety. It may
4.y_s also be possible that the tanks were removed during the deactivation activities.._^.^

In addition to the military camps, three sites were found or reported that may contain
unexploded ordnance. Interviews with former personnel assigned to the North Slope military
sites indicate that unexploded ordnance may have been disposed of in random locations
-throughoutthe area.- -Thethsee_pntential ordnance sites were investigated by personnel from
the U.S. Army Explosive Ordnance Detachment (EOD), Department of the Army, 53rd

--^__ Ordriai'^ce=-ietachrent; weh-assistar,c-e-from -the -Har,ford SiteFatroi-and-Westinghouse
The F.tID nerfnrmPrl a records SCarCI] ,

aniford=_'-7? "- F^#3^^ ir^iiaefaiii,f =qn^. - -- - -- ---- ^ny Y - 1 - r- - ---- -

conducted personal interviews, and completed walk-through surveys of the area, sweeping
the area wit;. :.aag..eta.:.eters where appropriate. No unexploded ordnance was located
during this cursory investigation.

I.i.i i::;.=:.::::zA:

rrior to the federai government's acquisition of the North Slope, the area was used
for orchards and row crops near the Columbia River, wheat on the high ground away from

-ihe river, and_as a grazing area where soil conditions would not allow the raising of crops.

Homestead structures (e.g., homes and outbuildings) were leveled and removed in
1974 alon with-the militatstructures by the AEC. 'fyptcatg g^ y ly, homeste'ad locatitiiis can be
identified by scattered cans, bottle shards, and pieces of weathered lumber. Occasionally, a
section of fenceiine, a water cistern, or disposal pit may remain.

Cisterns were structures used for the storing of water for domestic and livestock use.
Seven cisterns have been located on the North Slope. They are typically concrete- or mprtar-

--_- ---- lined and range,in size from 3 to 10 ft in diameter and 4 to 14 ft deep. Cisterns that are,
relatively intacf may present-a physical hazard to persons- and livestock. A-person or animal
€aiiing into one of the iarger cisterns may be injured, and the sheer walls may make escape
difficult :vithout assistance.

y
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No specific environmental hazards have been found associated with the homestead
ASliogaf=pi=w. ---^_^v-i^;_-i;^^'.?cirir+nt inriiratPri that, because ?T.!nna^i was marCe, canned goods
were expensive and rarely purchased. Most goods came in paper containers. Anything that
could be reused was, and the few-items_111at could not be re-used were burned.

Historic usage of pesticides included lime sulphur and lead arsenate. In latter years,
-------DDT--and ;,th€r-pesticidea may „aWe- beert-used:--Ntt-arQas have been found that are suspected

of beiitg pesticide disposal area"s. Soii coniaiiiiilatet with the herbicide 2,4-D from four
=^^:. : ^ ^ .--- .t^-tat^.e oWnedby they.a.Bu^eau of Reclamation was disposed of on the North Slope

I ^.3 ^-:.;;logy and Groundwater

ine_area-refersed-to_ac_tl^e-NorthSlopeof-the-Hanford Siteis-situatedon thenort.her::
iimb of the WaiuuKe Synciine, a geologic structure formed between the Saddle Mountainsj" and ^^able HuttelGable Mountain anticlines: The regional dip of strata is to the south

-- ,^t-- ------- (westernnort.h slope) and southwest (eastern north slope). The stratigraphic units that overlie
11the Columbia River basalts include sand and gravel deposits of the Hanford and Ringold- ^--

:rt" formations. Thesedeposits_are ttti_CKest-in-the central parLof the I-lantord Site, they become. . . . . . . . ..
progressively "humer towards the north and gmcn out agamst tne Sadd le tvtountains. A
geologic description of the- north..ern_Hanford Site on_the _south Side of the Cohimbia River is
provided by Lindsey (1992). This report (Lindsey 1992) provides a good introduction to
potential conditions on the north slope.

Geoundwaier now in the uncon-ui.ned aquifer of the North Slope is generally toward
the Columbia River, where it discharges into the river. Flow is heavily influenced by
irrigation practices, including an east-west irrigation canal that flows across the northern part
43fii?e N!atlh ?.fSpe.===l.eB.iage aItQiornyer3lray tro.T,tllis can$1-t'E3ultS in Siiidie poiid8 and
wetland areas. Elevated nitrate is_expectedinlYottlt Slope groundwater and surface ponds as

.a. ,.F .,
-

.n...^..i . ..,..S^e..-un, ,a,^uiL vi agricuuuiai yra^u"a.

--nere is a scarcit}! Qf data taQescribe _the_wate.r qualirv and water table characteristics
---------- ---- for the-North Slope. No-Har!ford Site-progratns have monitored the area, and very few well$

areavailable for monitoring. Investigations have beenconducted by the Water Resources
rni'.ri"• Ta.+r c • c _._^ ' - -, • _

i
.
^

_ "--- --- ^lf1:t; .:.r:^iePrl3gi^^^y, ,1"ait^rcfJiuE a regioiYar piciuui -water-quality and flow
----------characteristics. - They-znaintain records of w-ells,_hydrologie head-measuremeltts, and water

qSlaii^.yl lrfQgnation inac cnui bee used to IjecPribr thr gPneral conditions on the north slope;

however, no published summary currently is available.

TI?e-lfiJcatiCins of`Kllowtt"wells;iheir-corLStruction cllaracteristics; and the dates for
^ ay` ^'P ', i, _FOCOn}ari

by Peterson-=w__^-.-^at^^^_I^lt. --'dndtv$t^.r-.-^e-...1-=dGladrG QV4ililUie are pi..oa.aawu v^ a a.wia (1992).

Thirs-report:om^F.les-i.^afu^t:ation contained illHanforl Wed!s-(Mcrhan 1989) and the former
Hanford Groundwater Data Base, which was maintained by the Pacific Northwest Laboratory
(PNL). The latter database has beensuperseded by_theHanford Environmental Information
uystcm (iir^',iS).
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A groundwater monitoring program would be initiated in the event that information

developed during remediation of the waste sites indicates the potential for eontaminant

impacts to groundwater.

--2:0-CHARACTEr^iZATION ACTI`^Fi-I'^r.S

^ --- ------- ----- ------=Tk&Nortli=Slsenp-ir..^ku2e_t^-,uj^ SInal-1 waStP-SiteS that are ideiiti^ed in the Hanford., .,Y .. ..............---- ------- ------- -- ---

--FederatFacitty Agreernent and Consent Order (Tri-Party Agreement) (Ecology et al. 1989)
as the 100-IU-3 Operable Unit. The waste sites are the 2,4-D herbicide-contaminated soil

------- ----atid-sto age--tank-?andf ll and-the Rattery-A-;Hr05) A?itie missile site (Figure 2). These sites
- -aid-several otilerareas-of military origin must be investigated for possible environmental and

ordnance and explosive waste hazards prior to excessing the property from DOE control.
Physieai-hazards-associated-with the miiit`uy-emptaeements as well d3 homesteadinA activitiesY - - - -

_ -=r - - ----must-be-t*_litigated as well .••---

n ihirty-nine sites have-undergone limited characterization to-determine if significant

environmeTltal hazards exist.- -iiiis proposal documents the resiiits of that characterization and
assesses the potential remedial alternatives. - Remedial alternatives have been selected for
waste sites mandated for investigation/cleanup under the Comprehensive Environmental

.. „"'"' "'. . . ..
ACr Il.rKl.1,AI in an _ .. _A.-------------Response; l.ilmpensatlon-,_an^I11a

.
t1111ty

.

- - ----------2_1-LIMITED-GEOPHYSI(_'Ai. SiTRVF,YS

-- I iinited geophysicai surveys were conducted at three sites on the North Slope from
July 27 through August 4, 1992. The objectives were to characterize possible waste disposal

--sites -and tr, ioe;ate areasior further environmental investigation. The geophysical surveys
were-not intended todelir,eate uie entire disposal area at each site. To meet these objectives,
magnetic and electromagnetic induction surveys were conducted in four small areas totaling

- j:3^cre$-at^'Ite ^N=Q4i^w^laSea& totali -1_ g $"°T t= T- TrT-`.i'iui on i- ._-a^.,-e$ at Site -- - --, ---- - - . 1-A41G area

at cita A-RI-T

Resul:s-of tf'ie-li:ited geoph;^Fieal ^-ur:eysare desc ibed in .°.ppendix E. Areas where
the -surve-ys lndicated trenches and disposal sites were staked and marked. The surfaces of
these areas were evaluated for sigTls of-subsidenceFstiessed-vegetatlon/presence of partiaiiy

- buaedziebris. Environmental sampling locations were selected as close as possible to the
centeraf L1?e 1'n=-or'-=3tg^f•lcant-?•°•^"a'•^°^an='}"eai`iireas-i?f subsidence or s`uessed vegetation.

_------J2==LLNIITE?^'NvIRnNn-tFNTA1. caMPr:IVG ACTIVITIES

^6pecaiii3nsat Nik2iTTissiie bdiiirfi^s ie^uYiedaasciiiuiy, iiiaunci7dtlCe; ktldsiYtrage of

components of military hardware plus handling, disposal, and storage of fuels, cleaners,
soivents, hydrauiic fluids-, -and other-rnaterials.- As-witlranyuse-ofm$itary or industriai

11
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hardware,-generation-of hazardous waste materials-was-a typical byproduct. - Studies of
continental U.S. Nike missile batteries completed Iorthe U.S. Army (LETC 1986) to assess
-ndous-v^aste cott.•^a.:;ination potential indicated that the cnemicais and materials listed in
Table 1 were typically in use at the Nike batteries. Appendix F presents generic background
ittforthation an the -Nikt;-€n:ssiie pt'og-rara;-tlescrfties=a--rrpica: site layout, YdtttYpresents-geuerai
information about site operations that might have led to hazardous waste contamination.

Table 1. Potential Contaminants for Nike Sites.

r^

Area ActiYity ----- - - _ Potential ('_nntaminant

Missile maintenance and assembly area transformer Polychlorinated biphenyls (PCB)
nad

Mfea^ y^^t^ty azpa -.---l ...... - ^_Datrnle„*n dfcrillume•.,......,, ^.^........,^,
chiorinated soivents: alcohols.

1-Afissile lueltngHnti warhead a,ea- _ t. ir.eymmet.^;cal dimethyl hydrazine (UDMH);
..... . ....... ..... . - inhihifad rwi fii*nine !1?CrtC 3Ctd-(11^FN0) °nilin£1 _._.__ -._-.-- -

furruryt alcohol; ethylene oxide; hydrocarbons such
acirinirt(^Y-4

Mieeil°.ttatnt°vnancC-attd-t°vstin.-•^^••.. . g Pio$i"h .,'^nCa£id; °I'"l,. :n't,.. ^..,...,. powder; chromium
trioxide; sodium dichromate; petroleum distillates;
carbon tetrachloride; trichloroethene;

^ --? :chloroerhane; alcohol; acetone; paints containing
shromium-andlead;_missile_hydraulic. fluid; tnc_resyl
phosphate

[ cieneral launcher and magazine maintenance Hydraulic fluid; paints; solvents
I

Control center operations_InaintenaneP. ......... ..... .... .... I-_$olveRtS used for__cleanittg-edeGtrical.parts;-ethylene

glycol

Vehicle maintenance Petroleum, oils, and lubricants

Facility maintenance
-- ° •

Lead paints; pesticides and herbicides
-

Utilities Transformers (PCBs), above and below ground
storage tanks used for gasoline or fuel oil; hydraulic
fluid

t%Fa-ti'vaiiur[- - Solvents; fuels; paints; asbestos-containing debris

Regulator approved environmental sampling iocations were selected based on this
indeftnitegcrteric historical infortnation and the results of the limited geophysical surveys.
^----'^--'- -' el .va as ,.1,,3a..gt.sg iocauons were ^̂, .ecKU a^ ^,^^ê as possible to the center of the more significant
_ancmaiies :de_r.tified m the geophysical surveys and near areas of subsidence or stressed
° ge*°46LLV11^^^^ .•e The bulk of the sampling activities was performed in areas covered by the
li^:.it^d geophysical surveys.
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- -_--Disgossal--areas, suclias landfills associated with each of the military sites, were
assumed to contain similar wastes. The basis for this analogous, and regulatory approved,
approach results from similar activities being performed at each of the sites by the same
organization at the same time, using the same operational procedures. These types of waste
sites include landfills, dryweiis; and acid neutralization pits. Homestead cisterns were
inciuaed :.^ the sa.mpii.^g'oeca-se detaiied history on these structures is not available.

If the waste site was considered to be one-of-a-kind or was suspected of being a

potential ltazardous:io,laid aisposal site, the site 11,oe i^Ail idually sampled. These types ofL.aYV

waSt°c SitcS un.i'uuc uijw°ciiS anu inc l,4-D burial site.

It is i:..po^.ant to note that the North Slope has no history of activities whieh might
;O --- have resulted in radioactive contamination nor is there reason to suspect the presence of

radioactive material as a result of Hanford operations. As described in Appendix F, the
presence of low-level radiation due to leakage from Nike Hercules nuclear missiles (which
were present at Battery H-06 for a short time) is considered highly unlikely and did not occur

- "y`-• -- -- - -
.• .d..°:°°1to the best of our lc.-icwledge.- Th°,,.efore, the Nortlr Slape was exeinpted €rc;.. rauA:.u..,s.",

-^' controls in October 1992 in accordance with the radiological release survey. However, field
screening for radionuclides will be performed during characterization and remediation.

Table 2 lists areas identified in the original North Slope survey performed in 1989-90
and sum.marizes the mvestigative actlvities performed at each site. Figure 2 shows the
location of the more significant sites. Offsite laboratory analytical result and field screening
rrcliltc ara nrnvidPd in Annrndir (: and A........... .. ............. .. ...r......... ^. ...... ... .

2.2.1 i,atianiis

It is estimated that there are at least 10 landfills associated with the former military
installations on the North Slope. The burial grounds in these 10 landfills total approximately

_ .,n •
.• 1

are
LI L.......J--- -- -- - :5 aGreS:---, .e-Speci.i0 cOntentS-0.^^ie-mihta. ^̂ -iand.Fil.S-3rc TTi.l:riO^vf?.-__lt-iS-prOba^lc, uabcu

on debris scattered on the surface, that domestic trash and demolition debris were disposed of
---af these-sites: -fi is possible `u`,at the landiiis contain quantities of hazardous wastes based on

the operational information contained in Appendix F.

Appendix F ree€_ ontr, _̂nrc i5ar ' --•-_: _ onthe Nike------- ---- --- ----- ---- p.. _.,_.,}cgrounu imormeuon ome ivcmissile program,
descrnues a typical site layout, and presents general information about site operations that
might have led to hazardous waste contamination. Therefore, it is possible that the landfills

---- -----___-----f.vilvaiR-q$a5ltlt1e1I:li`27artt0ttS-wlessn4;h as dl--mniille,-p--et'Î"^?iein dtStillatec ehTprinoteri- in

-solvents such-as carbon-tetrachloride, -trichleroethene,--trichlorae*h.ane, -and perchloroe*uene,
alcohols, inhibited red fuming nitric acid (IRFNA), unsymmetrical dimethyl hydrazene
(UMDH), phosphoric acid, alodine powder, chromium oxides, acetone, paints containing
chromiumand_lead_,_tricresyl phosphate, ethylene Qlycnl, nestic.ides, herbicides,
palyrx.lorinated biphenyls (PCB), and hydraulic fluid.

13
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-a t.. __ __^ n______. n'.. ^_ r t
iris^r^a[i6r^auu ^uaT7c^i-^^$

.
^-altCJ. (st1CCL 1 l)I J')

Site number I ----------- Descrionon
i

Nike Missile Sites

H-06-C Radar control site for H-06-L. Concrete foundation Visual inspection, transite tile
pads, leveled area on north side of access road may be remains on foundation pads. No
d Ix'i^ -s- àl area, below Site in "saddle" are a few 5- and other environmentalhazards- I._ . . -

---- - --- '--55-ga: dI'St"..S and other§m"all yuantities of tra"nh.

-l-f1.-Qft°L L

- - - - `- -------- -----

^ . i ti_1S-L
-- ' `

_----
--_- ^

----. - -----_^_ __ 1i-81-R

Nike-mis°i,]^launch s te.- ^11_ s^fa^s•::^::res-leveled-
jfouttdations,=roadways,galking areas, and-dra^ge-------
siruciures only remain). ine dryweii made from metal

-drum also .E(.'ate6=a(--Site^--3oine-sca^ic"re^ai S[uiace
debris. Access to undergrrnmd mnmc nartiailv

e^cav':^d •':'i' ' °::^

Radar site for-Nike missile la,ch H-12-L. -- - - - - - - - -
Communication wire leading from site, trench north of
site (no evidence of buried material), some paint and
,..ti_

- :..;-", ni: -Fr:"" .. ::... ..........^.g . .

foundations.

Nike {rissile-lawnch- si{E-. -CGPG3'°..te-fEw ana&ttvnS, -__-

entrance-to underground rooms and electrical access
pa.^. pa^.ia:yexcavated, soii depression at northwest
Cviu°cI vf Sit°c (pCncnii"al d73pvSai 3itc).

Potential Nike radar site. Concrete footin$s, larRe

disturbed area at west side of site (potential disposal

area), soil berm contains refuse (batteries, bottles, etc.),
SG_a^l llnum V,nriavi flneh r.. ff-i-A i;;..v.. -A.--tinnl

site for Nike missile launch H-83-L Well
well

.
^. struc[u;e fmostly filled in) smalf.ttlt.COAI3initae several.

- - ^_ ----
^

-^- hnudred ron[td5of ftred--313--06-i)lanlf-atnrfitiiitiotYaiong
t ,..h ,:, ,__ '..-,. -' - -.... ::as for oeu-feu aucomaiic weapons, tires, small
-trenchwest--of site (potentiai disposal area).

. i .
- - - -- --- - _ - -^- -'- -_<. ........ _

r W ii

_s.
I NIKP Tnl$S,IP ^Al1nP}, Cf1P ttLi^llPQ nll,^lPl^ nro^^ _

^e structure, underground launch structures filled in.

_--_-- _- -^ - -__-- - _----_-_-___ --___ - -----Antiaircraft Rattrrv Sites

PSN-01 and Antiaircraft gun site. Well structure, areas
Weli (H-01) south/west/north of site potential disposal areas.
^-V_T ;;A --'

W ll (H 04

'
: d"-iaircrairgan site. Gun sand'oag enclosures, well

ie - ) structure, d sposal sites southeast of site, cat scars north
I and south of site, six empty blue plastic 55-gal drums

I (Photograpitic chemical) east of site.

Diyevell Was s°..mpled, no
environinental-haiard"a idc7uiliai.'

No envico:..,.entiu-h^^s
identified in visual inspection.`

Acid-neutraiization pit sampied.
No environmental hazards
identified.'

Visual inspection, significant
amount of oil-contaminated soil
identified.'

samnlp °lrvwell:

-EZcavations couid not locate
structures. No environmental
itazards identified.'

t'.3..u1-,a9pf,L^,ti;,II,

environmental hazards identified.'

Visual inspection, no
environmental hazards identified.'

Visual inspection, no
environmental hazards identified."
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^.- - - -- ^` f^ - -- ^v _ _-^- .

Waste
p^

_^.i"
w

c"Tl-:-PTllIff1t-310^1e i3iulfaYjr iLS`$i Ivu aûu - aii5ycii ^ Sites. (SIIeeL 2 or 5)

a
r r:a

:-•, _-

^-^

Site number Description Investigative activities

_--_AnnflatTe{-a[i -i)i:tte:j Si-_ (w:.i )

PSN=07/i0 - Antiaircraft gun siieineadquarters for Nike launch site Sampled drywell associated with
(H-07) H-06-L. 55-gal drum, drywell, motor pool grease pit, grease pit, no environmental

underground wood structure (3 by 8 ft by 18 in. deep) hazards identified.'
of u^ov^c^ ^ use, conclet^:i °^ pit cf ^k^^ t t se,
mvnmPnt aYn l h,lrlin ba .f., .,..n^a,wtion,- , mo=•^ ,•, filled inr.............

i homestead-cistern is norihwesi vf site,

PSN-72/82 Antiaircraft gun site. Small disposal pits containing oil No environmental hazards
(ri-82) and - cans and antiaircraft guu sheit pacicing boxes, two - identified in visual inspection.a
Well plywood boxes buried flush to ground (one containing

empry h,bricant cans), 22-caliber firing range at
northeast comer of site, gun emplacements and^ s , , . w

_-GOSlveg^^iLL..^t^ia.^re$-ar^i-lP4Plcd, an3^'. wi^ ^"^'^^^•^^

PSN-80 Barracks area in associated with Nike launch No environmental hazards
site!an*.iai Iaft gW" s e- Concreie_foundation Dads. No identified in visual inspection.'
obvious disposal pit identified.

PSN-12/14 Antiaircraft gun site/barracks area in association with No environmental hazards
and Weil-- --- - aearby Nike-missile site. -Synalt-burial site witltnietal- -- identified in visual ins_pection,'
(H-14) paint cans and metal scraps. A well and well structure ^

- ^arc
^.'a ,.^

Ju
:.
c
e

lwa\cu at Ll,c .

PSN-90 and Antiaircraft gun site. In-service well, concrete vehicle Vehicle maintenance ramp
Well (H-90) maintenance ramp, vehicle maintenance building demolished in August 1992,

foundations along with other foundations, soil piles with partial removal of oil-saturated
debris inthem-andscattered surface debris west of the soils. Sampled oil dump site.
site. No other environmental hazards

identified.'

Disposal Areas -

H-06 About 8 acres in size. Disturbance of soil is apparent. Limited geophysical survey and
Disposal Debris on surface includes paint cans, construction limited landfill sampling
Area materials, asbestos siding, asbestos brake pad. This performed. No environmental

disposal area was thought to also be part of PSN-07/10 hazards other than asbestos
when active. materials identified.'

^-_{-I-12 ---- e^^•^.•,,,,t c ^ r :..,:.,.a a.,.^^,mately
5

acres tn-srze. ^^bris on v., mspection, no
^ Disposal surface. Disturbance of soil is apparent. environmental hazards identified.'
I- HIe3 - I

H-83 Potential disposal area east of H-83-L and C. Appears Limited geophysical survey and
Disposal to be 5 acres in size. Approximately 50 acres has a limited landfill samnline

v-- ^AA rea un amount of fraeh nred ov
e
nr i t.I.ar,_ s att perb. ....,nd Ai

env ironmental........ .. .. ^t
hazards identified.'

PSN-01 Potential disposal areas located to the south, west, and Visual inspection, no
^a,<--__- ,,.. ,=_nofihorr^ a

.. ^^- ,.̂,. Assurne totai landfill areas.aze environmental hazards identified.'
Area ^ appruxiumteiy .'^ ai;,c"s "u, SiZc.

15
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... . . .. . ,.
_____...._.____._._..IA^^P-. R^In^p ^^'L }̂ • ^ ^ ^{ p^ q I T1Qi1c.^Tn ^ncnar4 Wocta_ 1 yc /f_ao I

of
Sl

__- - __- -__-__aw^ '^'F._ _- 9^Br•-.vr -pr.r+HJ?C:^^av!§s._..^ v._.oF••-.e .T^__^ ^..a. -k^VVt J Vl Jf

Site number Description Investigative activities

Disposal Areas (cont.)

^ r3iv ttv izicaied souafieast of PSid 004, approximately 3 acres in Limited geophysical survey and
stze Debns includingwoodantl metal, are scattrreil limjted landfill sampling

ruea over ihe suPface. performed. No environmental
! -I hazards identified.'

PSN-i2t14 j Disposal area is located southeast of PSN-12/14. ine Visual inspection, no
Disposal I site is approximately 3 acres in size. A portion of the environmental hazards identified.'
AteB---

___ J
tandiili eGntews h.:' he8n 8'-.:;:,d `ce.;oL:se cf olt^ ° 'n^, tiut
L,L,I,,.ttions r,xposed aebris inciuded staadara aomestic
garbage, a wrmger washing machine, a water tank and
heater, and packing tubes for 120-mm antiaircraft
projectiles. -

PSiv !zla2 Disposai areas iocated-nortn and south of i;SN-72/82. Visual inspection no
i fii^^ncai fjtid_ct],1'f^feart:.a.Of lnndtllls is anprnrinP1Y3 grreg

,

envirOnment3l h^z^rdA Identified '^ .
Area Debris on surface of area includes empty oil and paint

cans, communication type wire, and demolition debris.

P-SN-90 ---- l- Contai.nW-tent }]arts, edectronic e^ti
• pm

.a.ent; auto
Ŷ
arts;-- -Y Y v:^•.^'. iJY6L L1JtlGL.LtVII, I1V

' ' L-:^ F3ispesaF sdvera I sntat 1 pits /^scl-.le wttLu .1..Llo^lls in them, and one environmental hazards identified.'
Area had sand bags around perimeter). Disposal area is

anM_Vavxi^iaiei_1 3 aL.aw au J -

h i ll 1 Y: V.. '
Bridge.Lacated in^addle^f uu .erlco lg .^^tta o.lug2. Visual inspection, no

i?isposal- -- Area of-ademotishedbu;kting ]ocation or dump of environmental hazards identified.'
Area -- - probabie military origin. Consists of three or four wood

fIaTP CfT11PhIrPC RIetA; V1fnGV
screen, railroad

ttes - bd caOJ .perJVlldl items (tOoth UrUshes, razors),

. ---I hnttlne ran̂ . Dlc.,t^.^>S-'..1 -ea*ex--.S-approxintately 3 acres.-

------- - Milit.ary. /-- - Lacated 243 n:i norLtr and^asfcf milha y site PSN u"_L,u`Jisual inspec'' no suiace Of
"°_°.-.^^1 JL1Llc- 12/14. Demolished wooden buildings, construction environmental hazards identified.'
itC(tDutnp-_.-i. dehSYlul?rtcant-.n.a.nc , ^.•am,tn nnrre lnruntnnr nnnnnnt..n:nn

- - - ......^L.i^ga.^srua L.yau.w.c^^u^•_ • -

A .. er I ____
oi°ca"

Miscellaneous Military. Sites

j A^t:^^t^J^JL„J ^_ L, ._...^a d„aoaL,LLL containing concrete/asbestos pipe and Only asbestos identified in visual
Pipe_Site otner_debris located southeast of Niit_. launch site inspection.
Disposal H-12-L. I
Area

igioo Site Ordnance storage site. Building removed, area No environmental hazards
-_---- -- ----- ----^-- ^ -- - r for eevetWl hrn4nn boxes that--gene_rally c 1.ean e.:-eeg ., broken identified'' inspection.in vtsual s

^ ---^nce ^^nta rLCd i20-UUn antiaircraft projectites.

_ __ anrl i P..._A,tm__,__-_'-_ Tws ntere .•n[ n.^n ..r^ru . tannY l^..d-^ atest^4^t ^ mit es----- --r......,., --La^d m ncs were rsL,oved in
Site - were found just southwest of PSN-07/10. 1989 by the U.S. Army Yakima
^rol.-v!!.U/ ! -------- FiringrtCenter.
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--- Table 2. Nnrhh Slope Mititary Installations and Suspect Waste Sites. (sheet 4 of 5)

--- ---
62

..mw.

---

;

Site number - - Description Investigative activities

Miscellaneous Military Sites (cont.)

L3nder - --- i^^° °A southeast of PSN-04. Site consists of three______ Entry orohibitedfor safetyerou..-n-d underground wooden rooms (probable military origin, reasons. Animal carcass
one aoom-demolished), northwest of each room is-a-set -- - identified in visual inspecticn

Rooufr Sitc-- - 1nc -- of conrrafe pads p- robablY-ttsed-for-fadar or s ••^
.

,.,-...:Nô environmental.roamental hazardsi

identified.

Hanford-_ _ - Sitei-s-an area used by early Hanford Site security Area investigated by ordnance
Firing forces. 55-gal drums present with holes made from 30- teams. No unexploded ordnance
Range----- and 50-caliber_smallarmsand37-mm ordnance. A or environmental hazards

ncarby trench contained metal boxes for 50-caliber identified.
rounds, 50-caliber brass, links from 50-caliber machine
gun belts, and packing tubes for 37-mm rounds. _ Spent

_-__--_ - ammunition slugs found. - I -

Anttatrrra8
^

ThrPP known separate areas containing shrapnel from Visual and ordnance inspection.
^^---_ -- ^-anr,a,mcraf•r gun frng .Sh-apiSel consists of iron - ivo hazards identified.
Shrapnel fragments and aluminum or magnesium fuze ring pieces.
Sites

Asphalt Graveled area approximately 2 acres in size. Several Visual inspection, no
Batch Plant small piles of asphalt and gravel are present, along with environmental hazards identified.
Site - a pile of concrete and two pits with no apparent trash.

Coyote Bait 5-gal military type container with "Bait Can" written on Visual inspection, no
Can

it. Contents at bottom of can appear to be oily. Also, environmental hazards identified.
an anchor stake for a leg-hole trap is nearby, along with
a 5-gal fuel-type can.

Coyote Bait Area of approximately 10 acres strewn with animal Visual inspection, no
Station bones (coyote skulls and large animal bones). Bones environmental hazards identified.

3ppear itl bc G1d.

Gravel Pit
°-- -- --

Two aoparently_activeRravel-oits_ Smallerpit-has trash ---_ ° - Yisual-inapeeti4Il, signific^^t
#47 in it consisting of cans, bottles, fencing wire, wire amount of oil-contaminated soil

spools; two ffrilitary pa'u-,t-cans,- and en oil can. identifted.

Gravel Pit Consists of several pits but no signs of trash disposal Visual inspection, no
ii56 except for some military communication wire. environmental hazards identified.

Miscellaneous Nonmilitary Sites

2,44Y---- a^^ andQndassociated-c.rushed --arb.,- - Sitesampled,-nnenxrirontnental
Burial Site empty tanks. Buried at the foot of a dune 1966-1967. hazards identified.

L^^^ - • ! G!:^....u,.rvsteau i ..,,.o A.,awn cisterns consisting of circuiar concrete-linetl Field screening and offsi[e
Cisterns--- --i- p s_ ^argest-is- 8-ft across and 14 ft daan'. Thrar laboratory samples taken from

cisterns are filled in with soil. Others have wood two of the structures. No
I debris, wire, homestead trash ( cans), or more recent environmental hazards identified.

:raSF:-;•;4^W ^'.cr^na ni^^.[1•S^. ' , g ,,., -p..
p _ _-_ •-^-.-paJn-£anS, b•°.•.'°rag° C^aitatueL3, CiC. -
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'Table 2, Narth Slope Milita,,, lnstatlations and Suspect Waste Sites. (sheet 5 of 5)

- -------- -- Description

Well

.w

___ - -1_ _-_-- InvestigatiF`e-a£t1Yi_ties

iviisceiianeous Nonmiii'tary Siies (coni.)

,.-Co4stsTv of y_ ba.rh?d_ !.!iry- £^rral. and a 17- by_ 17. hy -^-ti1[sual-:nspe£tton identtt:eu no
4-ft concrete stock tank. Tank top is 2 ft aboveground. environmental hazards,
A, cased well is north of tank. Well construction data

ar"ot availahle; but is assumed to he similar in army

wells in construction. Scattered debris found.

- ^une- Domestic trach disposal area southwest of trees; building No environmental hazards
r Homestead 1 locations nearby. - - visually identified.

-- - --
Lonetree Consists of one live cherry tree and several dead trees. No environmental hazards

^ omesreaa -n j {^si atinvegruuna ^tructu[es. Scatteredllet^ris and i --- - -- ' -visualty identttied,

... - .. . . -
-
-r=QR[AT.{-T1L'JSF FF r••• • - -

- ....bvu .v..v .LLentLlleU.
. . .

wahiuke i:onsists of concrete steps from former schoolhouse. Visual inspection, no
.. . . . . . ..

^rnnmm^ner _.._^............._ t .- '{TOn^dCRt.olP^ _F_F .. ^3,LS.auo Luo„ulluu.

{-'° 'Even though visual inspection and limited environmental sampling identified no environmental hazards,
m.

--_-=S3n.-P-1 _iRBlrafeS a =nnrennairnr rnvrrnnmrniai rnnrammannn aeierc

-L1IIllted vehicle maintenance activities may have contributed used motor oil to the
!

wastes
1'L 7 ' , nn n 1,,

such
♦ '

----------aill -t r3.- ll-eLn iRta^Li Kusie3 iVs-ba^3ed-mafnu.atarJ-Sut:LL as--Lranslte. Lt111LLGd

-environment_a_1satLtpling-aciavitaps conducted at the. landfill locations were performed using an
- analogous approach. One Nike missile position (H-83), one antiaircraft position (PSN-04),

tuY_co:tnnn^t;on-Ni'^e/antia^rcraii (;i-^6) iartdfill were selected for investigation.
Laad^tll tie.^.ch iocations at each of these sites were determined by the geophysical surveys
( asppe_ndiy, E-, Figures E-?--thrtatLgh F-?). The survey areas were determined based on surface
thttFai«ria:c^ suc:; as st^^ssed-vzgetation. subsidenc^'and suriace an^padialiy_buried
debris.- The eomplete-res:tlts of Lhese--surveys-are documented (IVHC 1002b) a:.d
summarized in Appendix E.

1 ^5.-..-. ,^ L L _ L__ _1 .

---- ----ril.caa. »'r7CIC tnC--g^Jpn^Sti^'^3t--SttrXPyS-(it1C1uL-ing-m3gnetiC-at1d EleCtrnmag.^Lett.r,
: , , . ,.
utauctionsurueys) lnctcated-tre tchesa 3-disposai sites i:^ere s+:l.4ed and marked. The surface

------.. .... .._._.o^ -33(ere..eXallmt?d.foi[ Sil;ttS Sf-St!bsidewP/SEFPCCrri vra^rtatinn/prCSence- of-parti3lly

-- - - ---- --buried-debris. Sampling locat.ior.s were selected as close as possible to the center of the
more significant anomalies and near areas of subsidence or stressed vegetation.

A a^iiow-stem aug_er-rig-was used to obtain the samples. Cuttings from the augerI -. _ - " - rn 1 ') H .eFe SaFE'eneQ ioFOrgaiLiC Vapv.o at c-r^ Lntervals using an organic vapor monitor (OVM).
Tl-L . a-A . ^ •vevrts assuctateci wtct^r the ^utttttgs ifiCluded^t vod, mEtal $ruiiis and cans, and transite.

__-Field_screenirtg_was-used extensively to detennine the exact scope of sampling at each
location. Scrgening sal:.ples were taken at approximately the 6- and 10-ft levels (bottom of

"'., - . ,. . .. ^
^.iali$€n'a irJas^.'SLtiit^aLCd-?iia°,ILi i i--.-F---fit--ti2aCt-t1rlL-iRmT'rl?'-r1F.r-'.ITii'itit.9fv--t.RiWR W}I?T?
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geophysics indicate a the possible presence of a buried object) was taken for analysis at an
-^---- '-' ------vu^1Le lauurawry.

Field screening analysis routinely included pH, heavy metals, and volatile organic

cotnFiounds depending on characteristics of the sample (i.e., color and OVM readings).
Offsite laboratory analy-sis included volatile and semivolatile analysis; pesticide/herbicide,
and-l?C$-anaiysis, inductiveiyroupied_plasma (1Cr^andaatomic_absorption (A_A) metals

(including mercury) analysis; and anions, chrome VI, total petroleum hydrocarbons, and total
artivitv analvcis
---" --^ ----^ .` `

° ° ° • ^^ ` ' -' - we"-------` ---- - ° f 45v 21 1' l- Y ' ' KY thrra lanrlfl------€^^tar6_ 3t=satnpte,, imtu- -_ug•si.:i^g-zr,sauva;-w_reLa..frtittr the..... ........ .........lls
for analysis at offsite laboratories (Table 3 and Appendix E, Figures E-1 through E-7). This
includes b sampies from Nike position ri-83; 14 from Nike position H-06, from antiaircraft
position PSN-04^ andtfi-quality-assurance/quality controi-samples (taken from the tbree sites).
t1-t^yta1 of 9d-fiPld screeming-sanples were also taken duri:.g d:is effort (two per auger
,..

lYoareas_of contamination above Model Toxics Control Act (MTCA), Method A,
(WAC 173-340) regulato-ry- limits-were-detected as a result of the sampling effort. Sample
resuits are contained in Appendices G and H.

L.L.l Drywells

Field investigations and historical drawings indicated the presence of six drywells
used in support of the military positions on the North Slope. The specific uses of these dry
..l ....-.1^

L^ A^^_u^:~_AwG11J L:VLL1LL not VG LLGLO11ll1110LL.

_ .-" . -
.. _ . ^ . .

r wv ^iryweiis, ucscriCieu on a constflte[ion drawing for H=83-C, could not be located
Lnthe-fielel: -GeophyuYcal-surv:;,J Y,;rfO.. IIL the vtetmty evere r1Vl successful in explicitly

---- -- --locatirg-the-st.rdictures:They did identify two areas that exhibited stronger feedback signals. .
t .^-t °_ Sur^t.!13 =ng a_'F'^; •-'^ '--."-•--._..hLve€P- l3t^t -^r.vret;ga'ed - with 8--b8Ckh02.- The Zi{caVatiOii- did^ .. ..:- - - -
-not revea!-drywells,bu_trathe_r_areas wit_h e-x_tensive demolition debris as was typical of the
surrounding area. -

^.12.2.1 H-81-R DryweIl. This drywell is located at H-81-R, a site that was thought to
contain a radar system used in conjunction with the Nike missile batteries. The drywell was
evnstrlicted-usins a-meta-1 dittrl:-buried flush to the ground. The lid of the drum had several
holes punched through it. Soil was contained inside of the drum at a depth of 2.5 ft from the
top of the drum to the soil surface.

A :ollVW:-ste.:.auger_was_used to drill down the center of the drywell through the
bottom of the drum. At the -4-ft level, a material resembling asphalt was encountered. A
sample of this materiai was collected for field analysis (aqueous headspace volatile organic
analveie ncina n^c rhrnnintnnro..h\

____ _ _____________.YU.-z..., ^. ,...< <.-.. -.............._.........
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Table 3, Military Landtlll Offsite

Ldboratory- Sampling Siuiuiiary.

Auger Sample Type of
i• S;te? i'' Analyses a

H-83-L/A-1-3 SW-846

H-83-L/A-2-3- - - - Cl p
H-83-L/A-3-2

u
CLP

ri-83-Li`.y,-3-3 SSV-$46
V 01 i / A A 1
R-OYL/t1-Y-1

^T T
L.Lr

u nA ;ya_1-'J^ CW-ftd6. \.. ,..

H-04(W)/A-1-3
j

CLP
^-(4(:^);A 2 2 sW-846
u-naiyn/e-a-i

-
cA17 onr

-, ♦ vT\ /r.r.i a V TT VTV

H-04(E)/A-1-1 SW-846
H-04(E)/A-1-2 CLP

nG_ i\/A
2
^

H
cTV Oec

^ 'QV'H( YY J! tI-L-L J YY -OYV

-i^•J4f G

v VH-06-H(W)/A-5-5 I CLP
14-06-r-T(W)/A-7-1 .cw-RaF., ..,
HU0=11(W)/A-16-1 JW-tS46

H-06-H(W)/A-1Q_2 .CW.Rd6
jI115. l^_[i5ii\/A 1n^

t!Y 1()r)/L117_--Z . J
nT1i
4Lr .

I H-06-H(E)/A-2-1 SW-846
n^v6-H(EUA-6-4 - _SW-846

V^i/-U4V

Y.T nL LI/L`\/A 11 1
1PVV-11^LJ/ A' 11-1

^T
n

l.Lr

H-46-H(E)/A-11-2 SW-SW-846
u-nA-HrF^jA-12-1.. . CLP,.,

5W-846

(E-PA 19'tS6, 1990a,h).

r, spiit-spoon sampler was then used to collect a soil sample from the -4 to -6 ft level.
_Nativesoils_were encounteredapproximately 5 ft helow the surface. The soil sample was
sent to a,3ualiFted a"rl"site-iahoratory-fr,r-analysis using Contracti,aooratory Program (CLP)

. . .. .... ._
' \.. - ' n^n/--.•pr^?L^1: EP-4 199a^a ^€^r.etat!ie f4iga3i1C - ztr3t^`!Zatfalc : 1i,- . ,-. ,-k . - o -- =_D;pest:C

phosphontspesticides;_herbicide.c, ICPmetals„AAmetals(aTser„c, lead, selenium, thallium),
c4.ro1^s^ ':^; ^td tc^: hyilwQi'ouns. A sample was also

-..
ectec

..
or a

.
„terini

.
n,t
^
:tg volatile orga;lt, cs usm. -nA„ ^161ucoi: i:..\a

analys i s_for Fi^ i -^ methods (EPA 1986).
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Sample analysis indicated an increased level of total petroleum hydrocarbons. The
increase of hydrocarbons may be a result of the asphalt found at the -4-ft level. Sample

__ ____ _.__-. . Fa^i;ltg ^rP nnnt^inPA in ATTPTAfIPC (: ^nr7 L7
-__-. _ . -____- _- .__^_a_.. ^_ _.:u•^:^ex ue e nrr_ea_es_u v _a_s ee.

2:2.2:2 H=966-L-1 il3rykvell. This dry:vell consists of a metal drum buried on the west
perimeter offitike missile-launch siteil-36-L,- Soii/de'vris was located at 1,25 to 1.8 ft from
t,.hu.^. eurfa^ -A $-',, ,i`e.S,nrn,•-i;niP ;clt TI e the ^-in depLh°e. A n - ::.-.: ::: .... .3-€t i. to-s`td of-drui iat- .4.-- - ^-.-,f: ^-:

A hollow-stem auger was used to drill inside the drum starting at the soil/debris
surface. The bottom of the dnun was encountered at the 3-ft level. A 6-in.-diameter transite
pipe-entered-tlte-side-of the d^um at this level. A split-spoon soil sampler was then used to
collect soil from the 3- to 5-ft level. The sample consisted of 60 to 70% crushed gravel and
30 to 40% fines (typical of the surrounding area). The material appeared to be dry. The
material was analyzed using field analysis.

-.^.^
A ^W p.e was then collected for analysis at a qualified offsite laboratory and using

field methods from 4 in. above the bottom of drum, near the opening of the transite pipe.
The soil sample collected from this site was analzed per CLP protocol for volatile organics,
semivolatile organics, PCB/pesticidesj_ pltosphorus_ pesticides, herbicides, ICP metals, AA
metals, mercury, anions, chrome VI, and total petroleum hydrocarbons. No areas of
contamination above regulatory limits were detected as a result of the sampling effort.
Sample results are contained in Appendices G and H.

2.23:3- H=06-L-2 I3rywelI. This drywell is a 12- by 10- by 15-ft, rock-filled pit (as
described in construction information drawings) used to dispose of rainwater from the missile
storage°'^-°°° areaES4GG °G'-'4^e missile .̂ aunch-stte-H-06-^. -- A-6-tn.-[ir3tnnine rnurta,i the liquld to thei . YY ....w.......

----___-,_---,__'-_ -=strvmrll : At thP_5LpPn5ed-14^ti1F ^ a
F-rnnctnirti=nn - rlra^a+in^£^Of the d,nripPll i s ^ d8Pr2SSionj_..^._-.^_ z_

in the soil. It is possible this structure was used to dispose of unknown lia_uid. The soil
depression_vvas_ sampled.

--- ---- -- --- I-Iollow-stem auguring was performed at center of drywell site. Based on soil matrix
resistance of the auger, a_ probable gravel-layer x+as_encountered at the_ 13ft_level_ A f;eld
analysis soil sample and a sample for offsite analysis were taken from the 8-ft and 13,5- to
15.5-ft level.

Tbe-soil_sample collected from-this_site_wasanalyzed at an offsite laboratory per CLP
protocol for volatile organics, semivolatile organics, PCB/pesticides, phosphorus pesticides,
herbicides, ICP metals, t+A metals, mercury, anions, chrome VI. and total petroleum
hydrocarbons.

No-areas-of-contamination-above-regulatory lin-titswere -deteied as a result of the
sampli:.g ef:^.. Sa.;.ple results are contained in Appendices G and H.
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. ta"^ _..,_ .=I)T[ Cl _eLl : I his d Fj well canSlSt3 iif^wa Iitetai tliwiis ^., e^u^u one. on top of
--rhe o+l±er, -buried vertically with the top almost itush with the surrounding ground surface. A
5-in.-diameter_pipe entered the drum at the 2.5-ft level. The pipe came from the direction of
wl̂>) ât _c-^rst,^uotior. drawings--indicate-was a wasl: rack associated with a vehicle repair shop at
Na3^-,:- Iaunl.hsi[C. H-1;7=ii:-3̂'i^i°ct7ellt[kfrotnui" top or u1e dryweii to soil was approximately
3.8 ft. Originally, this site was to be investigated using a hollow-stem auger and split-spoon
sampler. During augering, river cobble was encountered at the 1-ft level that eventually
preventedfurther operatzonof theauge.r__It was deci.ded to utilize a backhoe to excavate the

-_n __^ _ -t_ _ .t_ __ttt_i_.•t • rY`-
_^^ -........., Z.,:. -.:Siert-aEe.

^__r.t-._--_ -- --- _-=^^...g ;,xca:a.,o.. uruns arywrcr, diiumer 5=in.-diameier pipe, buried approximately
2.5 ft dwas uncovered. This i was not connected to the to thep pe drywell, but ran in-
line with the pipe that was connected to the drywell. The end of this pipe was located 7 ft

_.: fratt^o the actl3al drywell-inthe cobble tnate--::al. - P, third pipe was uncovered that ran nou;
`^e^Stt3o^^^^G^1e^isL,-a5 6^ ri=aui Ytiuu;T11pe asnot cfltt.tlectedtJ^:e drys.^1PVti^7ut °rnded wlthY -- -- a-__ ••̂A+

`--° tltec9hblematertal about 5 ft from the. sirlr of the tlrnmc

-The-dryweil was_excavatecl2a-a-depthof1hfr,wherP thesoil,!eobblepinterface was
Iosated. A soil satttple was eelleeted from the backhae bucket€er- :eld ar,alysis. A sample

-- -__^_----_ YIa5=3t5C-cD1Ie.^-,teL;--rrflr 2Italy-sis=at-an=G€f91[e-faboratoiyper CLP pI'Otocol fOr v0latile organics,
^err^tvniaf^f,P nroanc, {^UB(pPStifl](^g, pbncnhnn^^ nPCtiriiir herbicides, ICP metals, AA^^-- Y ^..... s,

- ----- -- - ^l^^n?> eln^lnle _ v_^ -Qt^i total nrtrnlrnmtnetal.s- merc^Y °'' -` -- hydrocarbons. The drywell andr__------
attached metal pipe were removed from the excavation to allow for sampling. No areas of
-c9ntaminationabove regulatory liinits-were detected as-a-result of !he-sampling effort.
Sample results are contained in Appendices G and H.

i.2."s Acid Neutraiiaation i^its

These structures, located at-the Nikemissilelaunch sites, were used to dispose of
soda solutions used to neutralize residual IRFNA contained in hoses used in missile

--- - ueeli:.gldefueeling operations. The pits would also receive any IRFNA spilled during these
--_ -__,--_ __- acri„iriPs. Tiistori^l interviews-indicate that-no spills were kt:own to have occurred, and the

^-- -- - -- -===--r^eutaiscE::xn-p-it-w*3--t.tle-ttx^• t::r .::..........: :...r:.,..
1/LLLt1VJV.^S.4lJi/VJ41

-tSsmg-tI'e-analogous-sit€ approach; only -one-pit -was investigated-.- Faci3iiy drawings
for the Nike sites were used to locate the pits, One pit was identified at each of the three
NLke mtss3le postt'ons. Fleld1^vesu2attans ^v,^re =atrtal2ie ttip.^srtivel} hx ate the nit. atat Ni1cC
missile Position H 06-L however`A pitwas located and. r.nnse9IIentlY> investigated at- - - - ----- ---• -

-_13OS2t3an-)-1-12- T'-'=-_Therlit_,•11_pocitinn T7_f21_r ....... .. r ^.......l...i• a .a i. was uat 3aurYrcu.

The pit at H-12-L is 5 ft wide by 40-ft long and constructed intoa-l-ft-thicksoncrete
pad located in the missile fueling area. Field investigations indicated the pit was excavated
to a depth of approximately 4 ft and backfilled with pea gravel. A backhoe was used to
Investtrate three Inratinne a1nnF the lPn^rh

of ua^. vit.locations . - a.. ua V•
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---- --- --- -- ----- Samples were raken wirh;n t_he pit at the native soil (sand/silt) and pea gravel
----ii;terface. A map of the sample locations is provided in Figure 3. The samples were field

screened for pH. The pH of samples 1 and 2 was approximately 6.5, while sample 3 was
5.9 to 6.2. Soil samples taken from locations2 and 3 were sent for analysis at a offsite
-laborat.,. The offsite soil samples were analyzed one per CLP (EPA 1990a,b) and one per
RCRA (EPA 1986) protocol for ICP/AA metals and anions. No areas of contamination

^_ i_^.._ ._.___ ^_.__. -_ t• rrabove Tcgurat`vey lmTiwweccaccccl as 3 result o f the aaniplmg eliori. Sample results are
.....i :.. A-..'^-A^^^ ^nAiviiwulcu ul nYYcuulcca v auu n.

--- ----- -------------------- 'i ulc
a TT 1I) T A..:d wr...... c_...:.._ n

i^_° J. n-ic-L, rsclu ivcuuala,UUUu rt.

--- --------- - (wcnc^au vicw "0f sample locations)

1fi
n^ 0#1 0#2 0#3

_.. - i ^.

.^ I An.
- ..i

.
....^.-.tP rTPaCP Ramn

-___-^ ^ A nr_^_

A concrete grease ramp, originally_constructed for maintenance of military vehicles
_-_tivaS dismantled anAugust 1992 during sitP-investigation activities. The ramp, located at

Sntiaricri 3itc i'S^v50, was bei:.g util;Led by the public for performing oil changes on their
vehicles. As a result, used motor oil was disposed on the ground beneath the ramp.

-__-AnareaapprnximatelX 15 by 24 ft-of nbviouslycontami"-nated soi-t wasex.cav.a+.ed to a
depth ranging from 0 to 8 in. The contaminated soil was placed into five, plastic-lined
55=gai-drums. - Additional contaminated iiiateriai was piaced onto a sheet of plastic. This
material will be-prope-rly-disposed-of- during--impletnentationof the ElD:.

Samples were taken from the bottom of the excavation, from the drummed material,
__.,

'
^^,° y,,, 1^

------ ---- ----- ilnGiSI^Jtn-1LSt--olltstdell - iad^ excavation e,^k.^11t1daSy, --Ft.PilS!-3P?lySgsfoY V-01at31enrganirc >>cirtg
A C 1 . /TTTT\ 1 .gaS°chi'i3Inaiijgiaplr&ila ivi ivial pcrcoi>rciiitltydTGCaTboYu kirn) ksinK unmunoassay kit)

were performed on these samples. Sample analysis indicated an increased level of TPH in
the materials that were removed and in the materials remaining in the excavation (Table 4).

_-.NoL.^^}]v^j'".L"•gnt'^^^Ri^^SSJnIF. uP1PrtPu
.

1+? immlnnnecncr- 4it runnltr^_at•e_aSfell11Vrnln.u:wG v' 1L14-1111311L11VUJJU^ 1(Ll lY.7Ul WJ.

dru1111111.
,,^p

d ^'e^a 1 lOl1 to 1,000 ppm TPH- ^ - - ! - Lllall ll

i ..

^w
;v^n^^n

i^_^^7Lt0iu ^^1
.i
cai.avai.l^^^^ =^.d_rii ^iinTi irri1t...

^ outside of excavation -< 100 ppm TPH
^ li^-^^+^^i^o

3
^AmnlP

lY frnml.
ux

M
rgv.^ti

V
nn - ^ 1 M ..nm TOLT

------------- --------- ^--iLli3^^iVJ5[iitia11Y"11V 1 - / 1VV i111111 1111.
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Tabie 4. vrease Ramp Sample Analysis Results.

^ Sample Anaiyticai _ Lead- I Phorphorus-
ampie Location

^ F.ua:aber Protocol µg/g ^ AA, µg/g ICP, µg/g

--- - -.^ -- Ti...jin.:IIII11e[i-IIldrerinl 13t17K_R4

B07x50-- ---

^"_-^?}-' ^ :; "; ".
' .,^^31_ -- -- ^ - ^;v^tion -a1^;r_ Sl

-__ _- ---^-^ -- -- - --'-- ' _ '

RQ(1-

I SW st?6 65,000 760 860

_::;
-_.n,.^__irw_ -9u^ 12^- i 7Y0

.,i Prn - ..^ ^ i "1f^n _ nne
--

n'1n . .- - 3r, evv -
-car.-----

,viu

Two representative samples were collected from the drums for waste designation;.^
-= using S'vJ=846 protocoi' for`IPH and ICP/AA metals. Two additional soil samples were':4r=

collecter^l'r_c_,mrth^-s^^ed ares foroffsit^ analysis for TPIi,- and ICPiAA titeta is per EPA_
protocois (1986, 1990a,b). Sample results are summarized in Table 4 and contained in
Appendices G and H.

2.2.5 Ordnance and Explosive Waste

- Ordnanceand-explosive waste (OEW) is-a-form of-contzmtnat.o;: that ^vreSea^lt$

individuais:---I-t is-Vypicaily-uniq^ae-ta military operations in ti}at
the material comprising Sho contamination-was_munitions or_munitions related and generally

.:LS,. .._ ° _ ---, or ...
m-- ----- ..__.....^....a:ba.:.azss :^}''.}-ut-rcg€- -cu^vi:Fy_ - pCr'.,^'Jm-vi- Ur a:e^i ,' 4i

-- Thorouglic-ecocdKeeping_ofordnance usage was not an enforced requirement until
recent decades. Very few of the older sites, such as Hanford, have accurate logs of what
types of ordnance were used, where they were used, or how and where disposal of OEW

---- -- ---- --toctlc Ylace. E'een in cases where a previous attempt was made to clean up OEW at a facility,-
the remedial action generally produced only cursory_records andfew maps showing what was

...he,.o .,
a^-^- gei:e nanulv.. a a

n,
m

..
lacz
F.>..., .d,,.,.>

uri
..

- -- _'° t`_-.r-u'y-p.°-.rivaii^°uv,- _;-ca
..
^a„,

Prior to about 1970, land burial of unneeded/unused OEW was an accepted practice at
remote loeatiot,3 tltroughouf the United States: If -a-faciliry handled {}EW at some time in the

's a d{ _ °r •

bi
t

it'j
e_

that there are Some OEW bUria. ^37
1 •

p&st; e^'e } g0o.. p£>^^}. t3 at the Site. in siippoi:
at_this p:emise; rnter_ri..ws_ wita' €ortrer perso_n_n?1_ assigned to t3i^ Nortl} Stope military sites
indicate that OEW may have been disposed of in burial pits throughout the area.
Conversely, other personnel have indicated that this disposal practice was very unlikely.
^inrn ri.u'ni^nriE. CI P_ - n t ttrPrn F:V^tY °r3 t^d7Lf}..i}gra.. e^^s:nr,^ W^S{^.nc^ ^}ol^':t•.L`{^^^•t't'zsne:^e}e aua s aerla. A ri A9 ..-kha

pcssibil;y stiii rca.aains that the North.Slope may be contaminated with subsurface OEW in
.. • > .. .. . .- -u.ese burial ptts: it is unn:i}own if tI}e „possirrie" tsr}natpris-ar-e-separate entities or pan or

i laBdfilll.¢ a ssnciated with each antiairrraft haFfantthe _^_______ _______.__ ..._._ ____. „............... .........^.
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In-addition-tn 1he_pwssibilit^, that OEW ttTay-exist in-burial-pits, '.lnwP.p:oded ordnance
- ---(UXO) may exist as well. The use of small arms (30- and 50-caliber), high trajectory fuzed

(^7-and_I20-rtRn) rnjectiles,-anrl-othcrnrdp^nce in training exercises is evident at four sites
on the North Slope. Shrapnel from 120-mm antiaircraft projectiles has been found in the
"ShrapnelArea." Itis unknown if the shrapnel originated from live or practice rounds.
"---irr.pr̀ - - ^= „" 'hc .fy I2f3-nu:i packing tubes have b...,n f. .̂,u..A,. n.,.". zu.,,awe of the disposal area at site

.. _ .^^=SN I2i I4: Empzy :
..
, i
.,
-mm paekmg rui;es hav^"seen touna or, tne-xantra rinng Range

alo:.g W:,h evide..ce that 37-mm guns have been fired (punctured 55-gal drums). Two
deteriorated metal practice iandmines were found at site PSN 07/10 and removed by military
authorities.

The Shrapnel Area, the Hanford Firing Range, and site PSN 07/10 were investigated
by personnel from the U.S. Army Explosive Ordnance Detachment (EOD), Department of
the Army, 53rd Ordnance Detachment, Yakima Firing Center, with assistance from ther M:
Hanford Site-Patrol-in the all of 1909. The EOD performed a limited records search
conducted personal interviews, and completed walk-through surveys of the areas, sweeping

Nx _

---t,e_ar€as-^v
.

^tit-rnagnets^;t_seters: --t+=sririac:e or-subs3; ace ;; ŵ or UXO was located during
this euf$ory -ntvestigation. it_$ho'slid ys 1uet1tloIledthaLflQtlt _fJftlle-landf111S-Wereinvrctigatrri

--"" fnr 111{\A% ii„r:..n thic caarrh
..}".:

In view of the contradictory burial pit information and the fact that ordnance debris
has been found at the four sites described above, it is prudent to assume worst case that
OEW and UXO hazards may still exist on the North Slope. Therefore, in November 1993,
the U.S. Army Corps of Engineers commenced a complete three-phased ordnance survey of
the Nortf. Slope=to de{ernn'tt:e 'if-any -OEW or ° UXO hazards stil'rretnain.

Phase 1 of the survey was a comprehensive record and archives search that was
performed at various military records depositories throughout the country. From this
archives search, the U.S. Army Corps of Engineers will be able to make informed decisions
about the OEW threat a site poses, the need for further investigation, and identify other
^nw.i..__.

---' ycw LnreAt 'slreas.

The €oilowingdesc-r-ibres preliniinary nndings of the Nortn Slope archives Search, It is
emphasized that the archives search is far from complete, so these fmdings are preliminary
and should not be construed as final.

T^ese r;^,utlrgs incor^?^Pate information garnPred during the period of November 15,
1993 through January 7, 1994. During this period, onsite visits to the North Slope area were
completed.--I3addition-to-the-onsite visits; records stored at the following locations Were
_e..:.....,.a a a.._,.zo:a;cw^u=cntto%ustpticatPd for °i^:•.^*;^'• _... ,..__..,..

- --------- ---- -- a::u.u:;...., .___-......
IYJYYLYlI.

_ • _ . ♦ . .. . ♦
^inwerctry nf r4agn

.
ingrnn Riri,la^d N'xtAn ql0n, Library--- ----- - --- -----

• WHC Environmental Resources Library
• Richland Public Library
• Pacific Northwest Laboratory
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U.S.11rmv ACorps of F.ngineers, Seattle District
_= e " ` ^^^^ '-° Fnaint+rra Hiintevillr 1livicinnVt .^.......,..

• Natinnal Arrhivpc _ Porifir Nnrthnrnet APni
._ .z--- z--=--z^-^--

-r---^'-__
^^.....wa..._....,.....n.w__-. ........................

° --- -ilatfnnaLArchives---VUaahingtnn, n l

-- ----------- ^----ivatYOriai-]lrtidlrcJ - Juiiiailu nclGrclll.cs l7rarli':1i.

In_additign_to?die records centers noted, interviews with individuals having general
or_ specific IttlE.iwledge- of the h;story of the -uanford site have been conducted. To date, over--- --- • •______ _=--St}^rdi^tdualsr-reluding_veterans who served_onsite_arid current WHC, PNL , DOE, and
national-arc-hives-histo::a:,s, have been interviewed. Interviews have also been conducted

=-with vther =interested Yar^ies incL:ding iong-tittte residents of the Hanford area, Manhattan
and and

. . . . ,
rro;ect-ntstor-tans utt:t speciat.sts, attd- sctentists who, Have conducted-extensive-research on
tha u^nfnrii citn,^ ..... ............ .......

Based on the preliminary information obtained from interviews and reviews of the
. °°s. .records tlote3 a3otJe, :7e poteilita4 for 01rN: contatntnattOn appea,s Lv cn1oL on the 110ith

Slone,

T;e foitowing preiiminary information is presented regarding ordnance-related
activities on the North Slope:

• In 1948, the Sixth Army Commanding General determined that air defense of
the Hanford Site was required because-of the increased role of the site in
nuclear-weapons-production--following :"Iorld War-II.- M4949,-t:e U.S. i,Liny
reactivated the 5th Antiaircraft Artillery (AAA) Group at Fort Bliss, Texas.

a in ^es^°cuwsr ^i49,r '^^u^Ai^sz_ ^^t/JAn was _qtovC[l to FrnY i Pwicr
° vJashi-tgton: The 5ih Fir^r^ iiroup consisted of the SOlst, 518th, and 519th

AAA Gun_Battalions>ttle-15th_AAAAutomatic Weapons -Battalion,-at:d the
- SUlst Operatioiu i"3etacrm-ierit. -The SGist; 5i8th,-and 519th AAA Battalions

v jelTliiTiobiie? ArtIA1rI_^Aft ann hatY^onS. The---- a-°
15th tRu°. °uto.,atic ::'capons Battalion was identified as a self-propelled
autol;,atic weapons atttiaircrafc battaiion.

__ - __ • _ r r^}. i nc,^
a ,

.
the

,.
s

c.t,
ae

A A A
inC- Q.v.i.-_ i._ ^Y Lilllllll was rPa^.e1QaZ . n__.-

aned to Camp Hanford,
ashittgton, i-o-provide- air defense-of the Hanford Engineer works. Prior to

^iie inovo to Camp rianiord in Iviarch i950, the i 5th AAA Automatic Weapons
Battalion was reassigned to Fort Lewis and not assigned to Camp Hanford.
OttMarclt 18,-I950, "C" Bat e.^, of the 518uh AAA Gun Battalion was ready

.L1 .
tVr aL,V11.

_'_-_ Tiuring the period 1950_t.hrough 1952, the 5ttt AAA Group mobili?ed several
times to the Yakima Firing Center to conduct firing training using the 120-mm
euns. Because of the cingoing-i»ssina atiianford,not ali_of il?e guns-wouid
be moved to Yakima Firing Center.
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No firing training was conducted at the Hanford Site; however, the

guns were fired for other reasons at the site. The guns were fired onsite after
having mobilized for a training session at Yakima Firing Center. Aftcr r@tu1'II
to Hanford, the guns would be remounted at their respective battery locations
and would then fire a single "settling" round per gun. The purpose of the
settling round was to ensure that the gun had been properly installed and

-iEveiEd at its flat[eiy iocatiori.

- - - - - - - , - - - , - -- -- - - - - _ - -_ __ After=the sett!in¢ round, the guns usually fired four to five "calibration"
-- ----- ---- ----- -- -- rounds and a single "verification" round. Each round of fire was conducted

on one gun at a time and one round of ammunition at a time. No additional
-f>£ings of-the guns were conducted until the previous burst was observed. On
u:^e occasions where a burst was not observed, the approximate impact are of
the dud was noted. Following completion of calibration firing, U.S. ATMy
EUO p^'^pttel s?arc' ed the prcbable impaet area : r evide.^.ce of the dud. In
those few cases recorded of duds, no evidence of the unexploded rounds were
found. In addition to the occasional firing of the guns, each gun battery had
onsite storage of ammunition. Most ammunition storage was aboveground,
however, some of the batteries had belowground storage. Ammunition storage
included 120-mm projectiles and propellant, . 30- and . 50-caliber machine gun
ammunition, rifle and pistol ammunition, 3.5-in. rockets and hand grenades.

Accoruing^ci t.^e 59th. ^AA Oun Lattalioa iommand Report, dated
1952, only "D" Battery had rockets and rocket launchers as part of its arsenal.
Apparently none of the other battalions or batteries noted the use or storage of
the rocket and rocket launcher types of munitions.

Interviews conducted by others of some veterans and ou,cr key site
- -- - - .e...,^....e^ - - ' -rumors of

- • ' - - - •-- - -- -- --- N^.^^.,..^. u:.covered buried truckloads of munitions. Investigations
-- - - - ' ' ' " T/lT 3^1TT1'.

_ __^onuuctcctty t;.S.- •̂rmy ,rvL and wn^, personnel apparently have not been
able to confirm these rumors. One possible explanation for the source of these
rumors was identified during the archives search. Photographs of the gun
batteries and supporting equipment were found showing vehicles entrenched in
"fm'tcies. The IVxhales were covered with tarpaulins and surrounded with
sandbags, probably to protect the vehicles in case of an air attack.

in summary, based on the archives search and interviews conducted to date, the
greateztpvb"sritiai for-uttexpioded ordt^ance Pxigts in areas of the North Slope. At least two
duds were noted in records reviewed during this study: Searches conducted by U.S. Army
I;ODpersonnel following the dud firings failed to findthe unexnloded rounds.-I3esearch is
continuing to identify additional records of dud rounds and to identify the most likeiy impact
areas of the dud rounds.
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Ap$eldi^-h ^ re3el?^ $,e t^ cnncfn* t ^F +`tn ^-'p_ ilera=it^^SY?^I1o1Lirt$ht .<a .W . . . r.,t nt13i IOr VE^N
COIItafniiSatlvfl_Ofl_tli@ P^IIr`ui `lOpe; fteftnes ^iEi^' and i.inv, compares OEW contamination

TVwf:
t___

-^_.__G:.artik:lt3-Y'aste ' 'l3€3--^, Aiuaaa.^nnuoonnenw v
!1L`

a: ^^
[TT

,
IT
v^'.:iXfiikfli1Lfitli and O disposal tCChmtllle5.

2.2.6 2,4-D Disposal Site

- The 2,4-D buriai-site is located approxitTtately 0.5 sni east -ofthe 'Cr,iuinbia River
-- -- --

.t--
of

.-- ae^o3s- ^vR^-aHd-sv^utlt-Si i.'Tc 8^$ -vdii^^c a^rana t6w^7tem tne tac or an encroaciung sand
dune, which is over 60 ft in height. The disposal area is approximately 400 by 60 ft in size

,_- ---- ------ --- --and- aS l?osted -otl-llte -nortl!erP w-d $outherneflds of the h„rial site The sign$ Nad 14-p

tc i`nppii,x^^elv 700 ft ahnyp gealeyCl- ^350 ft ahnye the

Columbia River). Groundwater is over 300 ft below grade with the nearest drinking water
------- source located over 3 mi to the east.

..F^
-- -,..p Thesite-was-tlsed-in-3966 tadispose of 2,4-D-cor.,aminated soil generated from

° ieaicing storage tanks located at a U.S. Bureau of Reclamation Station in Eltopia,
^ Washington. The leaking tanks were taken out of service, emptied, crushed and thenW...
°_- stisposeti of_atthe site in 1967. -As are.aultof ilaisdisposaltechnique, orlyresidualamounts
°Y^ of 2,4-D would have been disposed of within the tanks themselves.

2,4-D was used as a commercial herbicide. 2,4-D is one of the only herbicides that
isabie to .::etabolued by bacteria (Appendix Tj. Tne breaicdown takes approximately
30 days. Additional information indicates a typical 2,4-D half-life of 9.4 to 254 days under
_dryconditions_(Hou,ard 1991). The area was not used for 2,4-D disposal after 1967. The
sn»nd dune and disposal site have since stabilized with cheatgrass and sage.

Th¢ W^zt^-r£fhr natiot^Jata System (^'fDS) daiabase (WiIG iy9i^indicates that
approximately 50 yd' of soil containing 900 gal of 2,4-D were disposed of at the site (a
-relativeiy -st:.aii voitane of soil-when-eompared- with ttie area, extent of the site), 4 ft below
-gradgr---DIsraSslfltl5_witt'afers^fflnlel- ul°c-TLI..C, Bureau of Reclamation indicate that the

I.,= r's i-u'^
^:$Rl^^31F_^^E_thA 2A 11:nnrmiRatedsail. This tlou.ld

indicatethat- the_soil_was_buried sigr;fica*!riy deeper than the 4 ft indicated in WIDS. There
shouid be no traces.-_of the herbicide rentaining as the 2,4-D was disposed of over 20 yr 'Agq
well over 10 half lives).

Prior to performing_ sampling activities, a magnetometer was used to verify the
---- -- ------ preseut,e_aedincation ot;heSanlss disposedof at the site

Ai. aug:,r rig was used to obtain soii samples from eight locations within the
_ boundaries of the disposal site (Figure 4). Auger cuttings were predominantly a fine sand

typical of the , surrounding geology. Drilling indicated that the disturbed material.native
material interface is at approximately 13 to 15 ft below the surface. A readily evident soil
fLViSiuIG-tiG?iIL011 -vT6S-tlytatCil-J tt3--^ lj-Dct©w-grane, - - -- - -
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Figure 4. 2-4,D Burial Ground Sampling Location.
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---- --Santpies vvere-aaiainen irom-tite-ii- to_ i1-ft-deptii`c at-each of--these-locations-using a
split-tube sampler. Each sample set consisted of a 60-mL amber glass bottle-for total activity
_anaiysis, a 250-mL amber glass bottle for offsite laboratory analysis (if required), and a field

_______ scre_ening_sample._ The_250-mLsample was sent offsite for analysis only if field screening
--------- ---- tlldll.ated tlLe prescrlcc of 2,YD.

---A2,4-D field screening test kit was used to analyze for 2,4-D at each of the sampling
locations. The results of this test. indicated the presence of 2,4-D at samAhliS 14ca1i411 #8,
The_teat mdicatecivthe_presence-of2,4-D at apl,,rp2LjMgtC1y 2-ppm,-w€h is neur the detection

_.-----1i.mit.o£thP ^'ieldtest-kit.--However^ ?;4^-n-was-^.otderwcted in-subseGuent field ;:.w of the
anaiYs:s -.4 sa.tpleirom-this location was sent to an offsite-laboratoiyfot`confirtriatory
analysis under CLP protocol. The offsite laboratory did not report any 2;4-n,

,,.......n . .
Attadd.ttlo.tlalf^i.el,<1£^,j'eeti1Y? sample was •"1,°• t lnrattnn !!7 frn ng t..aa1^^,:aL -. _...,.. the 6-ft level as

1utay_"glabules"-were_ieen-in-the cu-i_nos; -T'ield anaiysis did not indicate the presence of
F'7 d_Il

Two /n u n• F nn71, f'f..... 1.... 'f wo composite samp.,,. ^ r., c^t„tsting of O.,,:0 .:,,::: ,V^anons 1, 2, 3, and 4 and
one from iocations 5, 6, and 7) were also sent for analysis at an offsite laboratory..^,

--- No areas of contamination above regulatory limits were detected as a result of the
sampling effort. Sample results are cvntained itLAppendices r and H.

2.2.7 Homestead Cisterns

^ignificant amounts of soil and debris are located in the bottom of the seven cisterns
f^caied ondte Wcrthvlo*e The nc,sih li*e_ritstbat the nitc may t,ave been used in the
dis 3sal_of rg-et^i^nr-nijr„e :mnr^-flFnl,lrr r,;.;^i

-ners can be fnunri in severalp.; _ r.,,-. .,. ,. . of the-- - -
___-- ____cisterns. Due to the remote locations of the cisterns, the disposal of significant quantities is

unlikely. --Three of the cisterns exltibiting-the greatest pote:Itia} for havinQ c'oruaniindion
were characterized. A visual inspection of the remaining four cisterns was also completed.

- "- - - . i tinn ?hnvn ram,lnk ^ , ' ,areas o °rcontat*t ,^,bL,,;:ar} l:tnt.s were detec€ed as-a result of the
•. °° '^ • . a.•a r..ntn7..oA

in
A....-- ^- - - -- -- ^ -- Sa.Tt4pllnU°-- elIOt't: - .^,aP.:p:e re31'.:tS are waaun.u ua .-.YYendices G and H.

2.2.7.1 Clay Pit Cistern. The clay pit cistern is a circular, concrete-lined pit located north
-east-of-Nike position I-i-u6-L (see Figure 2). The cistern was filled with water due to melted

.. . ' . ^ L _..,..
sre'i

.
. -- -::

I.:
^a
..

-
..:.-. ....

t;ailsea:: F^....a:,.'A.. A •-- - .c--6'ie C-nec-vr c3uciuc-arnruil-Ci7ntaiiicrs.- - -- - ^_..,- - --
--- ------ --- The cistern is approYi.*ttately 5 ft 6-i*t.- deep by s ft in width. The water was within 1 ft 6 in.

from the top with sediments located 1 ft below the water surface.

: tiiizing a hand bucket au$er, an attempt to collect a sediment sample was made.
_The sample material cotlld-notbesetained in_theauger due-toexcessive amounts of water in
tficsed:rnerits ^P'^LeW^:pled. An atiempt was tnade several times to collect sufficient

Eer1":_`pr u::_01isit;, soil __samnle, but was unsuccessful. Enough soil was collected for field
a.^.alys.s. --Th:, t:ash{e:n„Yed from the cistern included transmission oil cans _ motor_ oil cans.
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-=-cattle=pesticide containers, beverage cccmaule,rs, aerosol-cans, coffee cans, f„od cans, and an
_ oil filter. Field screening did not indicate the presences of any environmental contaminants,

-` --.'-- aaarc ^ -3,2'-CC°^^^saa••=^ t`__.'_. -T^ 'L.^, is-apprCfX^?i?atFl-v-ff,i't , -'rr in dlarneteY The

depth=tFf-the-cisterrLCollld=not bedetermined cine to extensive-amonnts of debris located 2 ft

beYo-w tilaiop- Thes.i5;.,"u a;-as-characterized because-of the preSenceiTf large yuantities of
debris including rusted metal, light bulbs, beverage bottles, livestock pesticide containers,

electrical components, wood, and food containers.

A---sh4?'vSel-w3s-n&eddfr aitc:Tipt to-rPlnCve-tlle debris so a cnll sample could be obtained.
The trash continued to a level below the reach of the shovel however. No soil could be
collected for analysis at an offsite laboratory. A small volume of soil containing small pieces. . .
of rusted metal was -co1ec -^ ield screenrig-analysts. Field screenmg did not indicate
the presences of any environmental contaminants..--•-,

2.2.7.3 Homestead Cistern. The homestead cistern is approximately 5 ft 6 in. across. Soil
and debris a*elocateda^^roY'_*nately ? ft below the surface. The debris in the bottom of the
c;ctern annears tn he homestead-associated food containers. A hand auger was used to-,^^-- __ -- -.--- -- --rr-
collect a sample of the cistern sediments at two co-located spots. The sample was sent to an

'-= offsite iaboratory for analysis per CLP protocol.

Anaiytes included semivoiatiie oiganics, PCB/pesticides, phosphorus pesticides,
herbicid-e_s, ICP metals (using CLP routine analytical services for inorganics), AA metals
(specifically for arsenic, lead, selenium, and thallium), mercury, anions, chrome VI, and

_-TP1-r_, Volatile nrgan;c compounds were not anticipated and field screening (using a flame-
ion»ation detector) did not indicate the presence of any volatile organics so no offsite

..,,as peio^ed:= il^%a„'ia,, i^r^^nes±anaivsis _ d i7noooc, •nce them̂^^= aiia- _ i Method 418.1) was performed St
field screening method does not detect the heavier petroleum hydrocarbons.

No areas of contamination above regulatory limits were detected as a result of the
sampling effort. Sample results are contained in Appendices G and H.

2.2.7.4 Stock Tank and Well/Wagon Road Cistern/12-3 Cistern/Overlook Cistern.
These four homestead sites were each inspected for potential environmental hazards. These

--- ------ - fourcisterns-range is size from 6 ±a-& ft in dia.meter by 6 to 14 ft in depth. The cistern
-bott^^S wer^-relatibely ^ree ,f debris--ri i h-LitG exception of wood. No unusual discolorations

were noted. No identiftable environmental hazards were observed. Therefore, soil sampling
was not warranted. -

A flora andfauna survey was performed--in-each-area wherebro,and dist•urhance will
likely occur (Appendix K). The purpose of the survey was to identify any threatened or
endangered species of wildlife or plants or species of special concern that might occur in the
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work areas and to identify ways to minimize impacts to these species. No federally listed
bge.F^^yd-S'':'.- - - .116H A(5U.3w^ttlCSlr1'F

..._ta nestat some of
tfiu nlnan.`^^Yp--- .-- ., ^r sites.

Because the survey was performed at a time of year when many plant species are not readily
--- -------- -identiftable and--mar_y--wildlife species have moved otrt-of-t.he area, follo'.^^up sur.eys will be

performed at sites to be cleaned up after February 1994. Cleanup activities at sites where
there are or may be active-raptor nests-will be scheduled for eitheL bef4re_or after the birds'__ ---
nestinir acti4itics ucc;ur. Rcmediai-actiatiscanbe conducted from August to February with
little or no imnact on these snecies-

- - - in addition to the flora and fauna survey, a biological assessment was prepared to
identify the impacts of the cleanup activities on any federally listed species that might be

^foun.d-in-the-praject area. The tJ.s.-Fish-and-^1Vildlifc-Se vice identified r,vo listed °,,ivs,
the bald eagle and the peregrine falcon, and five candidate_species,_the ferruoi..n.ouS_hawk7

we^aage$rause,loggerlteadshrike, Columbiayellow&ress,_and Columbia milkvetch, as
potentially occurring in the project area. The biological assessment concluded there would

.. -s^-----_--- be I1Qeffect-on_att,v IILtIIes^Spectes_^ald-eagles-and-peIegrme-falLonc winter alnnb the..,..

-Ct3lutttbtaR?ver, 1?utnC-_leatsss 2rtivities will be occnfring 3iong or near the river. Bald„„W -- --- r .._........

eagles have attempted to nest at Hanford, but the nest sites are greater than one-half mile
-away from a3L cl=up-site. =-Cl*!iy one ir?ctive ferruginous hawk nest site has been identified

. _.
--- on me - lvort'tr ^iope and it is not iocatea near any of the cleanup sites. l here are no

^--__ = rlftt.trmeu--sightlrbs if sage grouse on the North Siope and cieanup activities are not near any
R^J^.^a ie^_ _J^turbanee rrf_^gebrush wiii Lve kept to a minimum to avoid impacting
potential sage grouse habitat. Loggerhead shrikes nest throughout Hanford and a known nest
site is at_PSN-22L82. -Cleanu^activities will _not-desttoy--the-t_rees-and-shtvbs used-by the
shrike' and will be scheduled to avoid nesting areas between iviay and mid-July. The
^(^}t}{

glltJ
I^ ŷ e

iJ

pg ^+ ' a^}^,cy

}rl'anl-^C.'.Y.'vif^4Y#
y^^

^ ^'tiYy^'"4"tif"clY,Y.Y.]f9 ^n^.a^n ^h.}=nN.^uvn
telf3fC 3_ iuliiu^.^r^.v^."f.gTiaanu- u^: =(3u^vn^ i Zffe^,

aince no cieanup sites ar neaL t11e river _ thisplant _wiL .not.-be affPciPd. The Columbia
_
,•or c^^ vni.:iV iFtirtEt 310pe-anu was not identiTled in the flar9 and

- c...._.. '-
--- ----- ----- 1ALL11A Slf1VCV.

Disturbances to existing vegetation will be kept to a minimum to protect the fragile--- -
L^^L .....^-.. 3)_L]_1__c lcs ^ 't. t_ • .s.ll .ls xEppe ab ml:r e. r arx._eeruired 10 re:,rai.r_or, e,.isttng roads or on deslgnated

FA^d}PfIiAU Slf JF • • __s ^
f

• • • • •- - - r ...b ., .Irsir.s «=-s i:>f^fZG t::.... gf'tat^tfln: As lfUeii rieCea^diy uil-road dr iving as poss ible
Will be syitedi;ie^ durin^the-Augdst to Febrdary dorniant period LU minimize damage to
vegetation. Cleanup activities will be performed in a way to avoid disturbing existing trees
and shrubs as lruch as possible. Disturbed areas will be reseeded, preferably with native
vegetation adapted to-the Hanford environment. Plantings will be made in consultation with
U.S.- Fisu and Wildiife Service and Washington Department of Wildlife.

-- Thorough, seasonally correct, flora and fauna surveys will be performed at each
, - = rezmediatian=site prie+r=3o=atty ci•varacteri...--O-- V. .e....,.......V .. ............Zt.
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2.4 CULTURAL RESOURCE REVIEW

The cultural resource review of the waste sites was performed in August 1993
(Appendix L). All but five of the waste sites were considered as insiettificant. The five
significant sites,_the Homestead Cistern,the_Stock Tank Cistern,- Lhe Overlook Cistern, the
12-3_Ciste:n, ar.d_the Wagon Road Cistern, are considered to be significant for their ability
to provide information about early Euro-American activities on the Hanford Site. The State
of Washington Office of Archaeology and Historic Preservation has concurred with these
findings.

-__ --___-_ _ _ --- - --_ ' _- 3.0= APPLrCARi.F OUR RFiFVANT AND APPROPRIATE
REQUIREMENTS

Section 7.5 of the Tri-Parry Agreement Action Plan (Ecology et al. 1989) contains the
basie deseription of apglicab:e or releva.~,t and "ap^rQYitate requirements (ARAR). For this
ERA, the ARAR's include: 40 CFR 61, Subpart M, "National Emission Standards for

•^ HazardousAir Pollutants"; 40 CFR 262, 263, 300 (Subpart 3); 40 CFR 100-177;..,_.
!•`.: Washington Administrative Code (WAC), Chapter 173-303, "Dangerous Waste Regulations";

the MTCA (WAC, Chapter 173-340); CERCLA; 16 CFR 470, "National Historic
Preservation Act"; and 40 CFR 402, "Endangered Species Act."

There are no applicable federal cleanup standards or chemical-specific ARAR for
cori,puu-nds in soil (hazardous or radioactive) except the EPA standards for lead and radium.
'I ie potential cleanup standards for the North Slope ERA have been developed using the
MTCA.

A n oA w.rnriwrn T;ATA

Contaminants of concern for the North Slope sampling efforts were based on
operational processes utilized at Nike missile and antiaircraft gun emplacements. These
anal-yses-included-vo1_atile and semivolatile organics, meta?s, anion, and TPH. Herbicide and
pesticide ar^lysis was also-included as these substances were routinely used by both
homesteaders and the military. The results of this sampling effort are provided in
Appendix G.---Numerc>us-field-sc.eening -analyses-were also perfor,:.ed: - The-individual

-resttlts_:arF_docu;nenteU-inthr f•ieid-logbo©K. -The results of the-VOA feld-sereeninb analysis
are provided in Appendix H.

4.1 DATA VALIDATION

_The_datapackageswere verified for required laboratory deliverables associated with
the analysis performed. All CLP protocol sample analysis are being validated using WHC
procedures (WHC 1992c).
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4.2 DATA ASSESSMENT

The data obtained from sample analyses were compared to the action levels for
------ -- -- residential- soils-in accorda.nce-with Method A of the MTCA (WAC 173-340, Section 740).

- These_-action levels were selected to accommodate proposed unrestricted land use for the
wr_ i o, •I__ • +-- Pxseeda rticn laa^Plc xarerP, t.^.tal-- - - ------ - --lYUrtai-^? ope. _ nlter cumpanson, tnx unly analyfi-es _.. r.g action-levels.
netroloum hvdlocarbnns and lead_- Thosampie_ sitesalldisample-concentrati0ns -associatpd
with thece analytes are located in Table 5.aal

Table 5. Contaminants of Concern.

A RT.' A

Sample Concentration Method A

^Nn
I L,,..aaon j anatyte

iiO tsA l. Comments
• ltppW c n CVe

I ' (ppm)

E07KR9 Ii 90 ^ -L,ead 1,2C0 ?-50 - O,} s te-wste dtum
on a "^2^a^ H .; - -1 .eaa ^/tiil ^enx ._. r1ii qite wete dlum
B07KQ1 ^ H 81-R TPH 910 100 Dry well

._.KVI/KRq
aR^S- ; Ii/F{ 1 N1Y11 1(xi Oil site waste drum

RC17KSt1 t{ 90 TPH-_-_-^ FS rxxl -__- 1n0_-- --_-_G1slle waste drum- __ y -.,_;.. ..

B07KS1 H 90 I TPH 940 ^ 100 Oil site scraped area
u/nKJL- n-9i1 TPH ^ 7WL, 14Q_ Oil site scrane i arez

Not all-oftlie identified analytes were llsted under the residential soil action levels.

Sampiing analytes not listed under the residential soil action levels were compared to the
1-!13?tlsrr!aanaR5/95 referencethres.n.o:d {evels for Site`.t'ide soil background as listed (DOE-ici.,
1993). No sample analytes were identified that differed significantly from background

' _- - ^-^ -----^ -- - • ,_ I•e.°itl tS. StrOntltm'i;^nd-pilt7il111tlrQti^^ttd Ti0li1>il1GUa- ^.1tgFU- lLL1LL-vH1- Ury- lnerliifierl A
]^^. ^ /^ ..•lY'µ..

d v^{C
ii

_
alt
^ p '•n.

Ll

£. (1
Ja[lS

•
t -

......
lS^ ppm fi T^ll

.•^° °
1
.°..°.:..

1
_...
1 was

. :a-_.. ^;
11_-._.- f11r::^Y^ .^^^u4 ^..- 1.1,1^1111for- !l lUCiiitlled

(Atlswa,v tU90 Table a.7, pg. 65). Sample data concentrations fell below this average level.
A background value (200 to 5,000 ppm) for phosphorous was identified by EPA (1987).
Sample data concentrations for phosphorous fell within, this range.

T-he settrivolatile and vclatile organic sa«,pie analytes identified were all < 1 ppm,
---- ------ and are c^mtton plu,ticizer andlaboratory contaminants. Identified herbicides/pesticides- ---- -

(tncludtng-phosphor-ous-based)-concentratlons were -all -<- 1 ppm orwere laboratory blank
>r^,ii^liiiila^i l, N^ rtsk a. c"°-''°` n essment was determined necessary for these analytes,
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5.0 RESPONSE ACTIONS ALTERNATIVES

Potential response action alternatives were developedhased on hazards identified
..wWb ......^.^...SbG....^..^.^.-StvJ.

C_1 N!1 ArTr(1N

U:.der u^is-alternativ^e, -no- additl:^:1 f:eld activities would be performed. Remedial
-actionc fnr [`FRCLA- cites, if reauired, would he examined under the remedial

auv uii^,c^^-Vr which no start date has been estabiished for the- r

North Slope.

5.2 HAZARD MITIGATION

This alternative, if implemented, would remove/minimize the physical hazards present
on-the -Nouh-S§ope. This alterr::ive would include backfilling §andfi§1- depressions. This
would reduce the potential for future subsidence and exposure of buried debris.

_•--
,...4.'

A haul truck and front-end loader operation would be used in performing the

s abi§i`ati<tr. activities. F'ill :rater;al from a lxal, active gravel pit would be brought -o:. the
• • •asiiu ar,d put in plaee Wtt< a front-end ipade^:. fIf gravei vi^ Ay 1^I is usedused as a source of fill

material, it-will frst-be confirmed ^hat Lhere are no piper's daisy [Engeron piperianusl
plants present.) The bucket from the front-end loader would then be used to compact the
material. The disturbed area will be revegetated at the appropriate time of year, preferably
with native vegetation. Revegetation plans will be coordinated with U.S. Fish and Wildlife
Service and State of Washington Department of Wildlife.

._. ^These aetlVitic°.S :vJ1. lrl^, ildE', the ^J3Ckilllliig:lt't^de-of{^ile-ilndergtf)tafld iu•..uc°uui ,.

located at PSN-90and the numerous cisterns and subsidence areas associated with all the
--nilitary sites- (including landitll areas), removal of surface debris left by the military, and an

------ 0E`_IN sutveylc§eanup effort. Concrete rubble material would be removed.

_-A-semiannual survey of the area wouldbe-required-to identifyany-furthe.r-si.tbsidence
or physical hazards associated with the sites. The survey and mitigation of these hazards
should be handled by the site landlord.

The petroleum-contaminated soil associated with the concrete grease ramp and the
drywell located at military position H-81-R would be removed and disposed of according to
s<uraentsiteprocedu_res. - An-estimated110--ft (15 55-ga1_idraims) of contaminat.ed soil would
be removed.

Additional soil sampling and analysis will be performed at the 2,4-D site. Based on
the results and Ecology direction, either the site will be remediated or certified as not
requiring any further action.
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The OEW survey/cleanup effort will be performed by the U.S. Army Corps of

---------------i;,ng?neerS-rllnawinga LPdee-pnased-approach.-Phase 1_.was-3rnmprehen,gtve re^r,ord and

-archive-search pexorlued at various military records depositories throughout the country.
E'romthisnrchivess sParch, the ?TS. Army Corpsof Engineers will-be able-+.o make irformed
dercio^_ ahout_the OEW zhreata site_goses, _the need_for further investigation, and identify
other OEW threat areas. Under Phase 2, for sites requiring further investigation, a

_-_unmmnreltensivesiteinvestigation_will be conducted_ _ This site investigation will be for both
surface and subsurface OEW. The phased results will allow the U.S. Army Corps of
-E ir, .rs=to=^eco^endand-ransf^,=if^af_%FWislocated;-or=propose=DEW?et+^^ra i"n

---- L^torciand=`'ansfer_-Pr3SP-9i==i8 fdn31 G1-V-remedtatton (only those-sttes-recon3tttended by

+11^^i^ +^+^FYtig2tios: [%E`?v v i11 be temcdiated ttrthe-greatest-exteilt practicabie wi`ui best.=_.os_.^
° ---= =-_- --_- _ __ z^i+atlable= tciaioviisgy bas:,d vn- u.,° prOpGSed - land- uS@ &ftti' tr3iL4fer:---Aii ^vE1Y' ciearance

operatioiu will be pevn-ned wi'u`^ the philosophy of protecting public safety in the future,
---- - --- a-t{er-:and use-tranSfer.---Phase-.-,:£Stnn.enced in-l:Tvvetnber199-3-,anaaiis-SChediiled tvr

-;` '---- completion-?st early 1994, Phase 2 will commence in early spring 1994. The completion
-°; date for Phase 2 and the start date for Phase 3 are contingent oa_the results of Phase 1,

in-cases _where- landfal___remediation- activities must com.m.ence prior to completion of
the OEW survey (to meet the October 1994 cleanup date), OEW safety protocols developed

`77 by the U.S. Army Corps of EngiReers wilLbetollowed_-Under Ihese P-i'otocnls, the U.S.-- -
t,rtny Gerps of Engineers :s-responsitsle far providing a site saiCty offieer, explosive safety
oversioht of OEW-efforts,--reviewinfi-a.n.d amending scopes of work and work plans for OEW
saf^;-and-other ^?EW-related--act§v+t;?s. From the prelu;,inary results of the archives

-- -- --- -search-. the likelihood of_encountyt:.^^4EW_intheseJandElls is_considered to he minimal

-- - - AY^tivaluatiua^ftlte existi:.g water wells has been made. Under all the reinediation
_- - _---__--- __= aiternatives, -the tlecision to abandon these weiis !vasinciudrit_ The ?net.hod for abancionment

follows. (In all cases, the concrete wellhead structures will be demolished to ground level to
- - ._. :

filledaid decnmmtcc
.
^nnino and }llin after (ier.nmmissinning

Military Water Wells:

u°c^o[I'uTiissi3ning 1Vlethod

F^ y-'^^i_i/0° ..,_̂--- n--'i7`7i 9n ` 1lt% lYn4̂ . r^tiwnn̂ol •d^t'.8tn r• • at „
6 L^^ ^:vler3 1'Sg.litlen a Cctttent 4/1LL}^' Q^ ,3/ 0
ft

[)t'.low

,urface.-- Pereorate frotri 370-v 304 ft-and-grout to surface.
11 vz r

- - _ --^.,-^ - 699-56-Q` --- Verify welF-cotrsttuction-by--down=hoie-video or other means.
Lead packers are not to be perforated, but will be encased in
cernent (do not try to cut and remove). Perforate 12-in. casing
to just below packer and pressure grout same interval. Perforate
16-_in. casino to ;nst i,Piow packer and pressure grout samea .., ^^.,. .,^.....

,,,,,___,,,-,•, ,,,__ ,_„^tP^ya1^^„^?^c^tvra arnnt frnm tnn nf lact_ r nnt lift ltnn ofv.- o g. kwY vi

16-in.) to surface.
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vvv._.vi.. ..f---- .

PSi3-12/14 699-92-14 Decommission using same method as for well 699-86-95.

^-- - . -.56Y9-9^ Decon,mtsston using same methoa as for well 6y-.y-tsb-y.).

PSN-90 699-107-79 Currently being utilized as water supply well. Either leave as
. -_ _ -.__ _-__ _._..._.._ . ..................._..._._.. _.-...IN. Vl^1l^YYL^tVl^ 13]8GV-N \{V^'V1II^1i1uJFV,1, MC]Y OGMY 11ethvu wS

for well 699-86-95.

PSNv7/10 699-108-20 Unable to locate, will call it abandoned.

PSN-07/10 699-111-24 Downhole video camera verified cement plug at 208 ft.
reiioratz 1518 Io=10£in. Pressure_grout to surface.

PSN-04 - -699-L12-37 - DecommissiolT!!Sittg-samemet_hoda9fnrwrll 699-86-95,

PSN-01 699-115-61 Decommission using same method as for well 699-86-95.
!t:;as
C:.z

Nonmilitary Water Wells:

699-51-7 No information. Not located.

a`r 699-61-16A Total depth of 607 ft. No construction information. Homestead area -
environmentally sensitive.

699-61-16B Total depth of 81 ft. No construction information. Homestead area -
. :.:.

EnVirGiuiic
.
u
..,,,
wuJ sciLsuiJc.

694=70-17 -- -(DH--19) - Totaltleptlt-of 766 ft.-- Basalt Waste .solation Project investigation

well. No intended use. Grout from total depth to surface.

699-76 90 Total depth of 41 ft. No construction information. Not located.

699-80-73B Total depth of 37 ft. No construction information. Not located.

699-86-64 (BH-18) (Washington Public Power Supply System well) Total depth of
950 ft. No construction information.

699-98-54A No information.

}:s -wel:devommissioning=sctivities are 'oe::g co.:ducted, communication with Ecology
wiil be maintained to reselve any i.eld probiems arising that impact completion of activities

With- in aCoordance wtm w At. requirements.
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r3.3-[7 A7AIIrl DTil1VAr...-..... .-.. ..-...

T'ne na7ardntac and toxic waste components of all identified disposal areas would be
^^ s Y i ¢,_

. - . . - - . : a.a t..,'.._a '^:.:c..^to^s-tintta.r=3t_°'sXGC'-$i:tk?!ftieS-efie?iti Ledat^=:i_e.-eaac,na:ieseeaegaC112n.alt_rnatiuP

_==_mJOulie-cls0 be_perfOrmeri, ine fnwing description does not account for the demolition
t1dn_ a . -dt - - le--miiitary`- posttiO°ts-. 17he= retnOlTaf---of ,IS=matel" -'CVv'u`iu be a SuTipic- - --QL'brto - ^i1.8 a

expansion of the work described below. Due to the limited knowledge about the

.{3n'e3$Itrat'e(,lll-of=Wt:r=sites,=aF-0?P_,9=asEiifTl'y`tloDS-mus1:be ieas^s°-ive ioillplete-a basis fnr in,laPu.lllg

the waste removal.

-ft=is24sunled=ttatetc11=t.?f-these land fill areas is ceivet'ed with a5=$layer-overbuPdrii
-- on-a5-i'rt-thiekiayer-of debris and-soiiiitixed. Sizes of the actuai buriai grounds in the

various landfills are presented in_Table 2 under "Disposal Areas" and total about 38 acres.
t t t, of a a ^c ma.a....-_-z"iCttiaa diS80S31'r0aitme at^aCar f3i= t1'iese^itezlSiOIiSYuei'eu=t0^'ic 00t31 avallal?le

= -4and1•iii-vol,ime:= -riaz-ardous-and-toxic waste constituents are assumed to comprise 5% of this
'„" " disposal volume. Of the estimated 10 sites, seven are antiaircraft and three are Nike.

The excavation and removal of the hazardous or toxic waste at these landfills will be
1,

;
A

L^ ^.
ant} - '.,.-._^edGrniea^t£achoIthe sit^. = i^vYie ttfit^'e r_.hang^ ^:p_ iistts will be

staged atthe remo-val=stte. Necessa_*y equ:pment and trucks will also bestaged.--Excuated
nonregulated materials will be disposed of at the Central Landfill Facility (CLF) south of the
290 FastArea. Aay_excavate_d_ regulated materials will be disposed per the appropriate

.....i..-....
- - - - - - - -

Large volumes of water for dust control may be a necessity for all locations.
tissuming permission is granted, water will be obtained from two irrigation wasteways. The

-- --- .,- 3addle ^.:ountatn evasteway cai. ,,..,.tde the western fiye site^-and She Wahluke Wasteway,
`BranElt ^, e&i^ya`Oiiu{.ilcza6C°ciu iivc 3iteo. If tlie-waSte-'removai cannot be completed

during ttie irrigation season,it may be-p9ssitzlet9 withdraw water from the Columbia River.
Biver access is possible; however, the haul distances are longer.

----- --- --- Once-the equipment is set up, hand labor will begin clearing surface debris from the
landfill. As soon as enough of the surface debris has been cleared, the overburden will be
pushed to the side with a bulldozer. Landfill contents will then be characterized. Excavated

---]ll L_ O'_,J • • • .r^,aienai5 will oc iieiu screenedu vtsually TQ_ identtfyobvt4u i^zotential contammants or sources- -
of contamination (i.e.,stained_or discolored soils, or discarded drums, etc), Additionally,
instrumented field screening methods will be employed to analyze for organic vapors.
Yotentially contaminated_material_identified_by field screening methods will be segregated,
__-' a ^ ---^---^ ---=-- ^ 'saui^tcu_ttriu An^iyrres_u^tilo- ^tif5lte labOratOrieS. _ If determined to rnntain ha23IdollS or toxic

tPts;_t119 :rYasFi'sai"s iri:i be dispose(f-af-Ii}-acCordan^--'itit'r-r2^tllatiurls. ii•iaieriai^ nut
containing ha?ardnuc constin,ents will be disposed of in the CLF.

nazardaus or toXic waste will be handled and transported in accordance with U.S.
°nat'ftx'.e.n.•. .̂ .f Tr'n°^^^*' nc ancitr hrartno lua t----___--- ---___ _= e^_-^.^ _ ^r^0i,,.,b ^t;nn regulatinais.__Any asbest_ - or s.e will be
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I001. This waste will be disposed of in specialliandled in aecordance with 2° CFR 1910.
-^^bes at the CT.F.

Overburden adjacent to the cleaned areas will be pushed back into the excavation and
the area recontoured with the surrounding terrain when hazardous or toxic waste removal is

compiete. Trailers and equipment used for these operations will then be demobilized and
restaged at the next site.

Excavated landfills will be recontoured with the surrounding terrain. For large areas
_this-wi1'^ be-accotnpiisned by a buildozer-and grader: No backfiiiing of the excavated areas is

?., '^ted However i
-
f rPrn__.̂ Ming-ygo»ld impart nativP plar^t COn1IIluIllUes^

along the margins of the excavation, backfill material could be used to minimize the need for

excessive recontourir,g:- Bacit-fill materiaiwould b® obtair,ed tiom already established borrow
pits if possibie.- New borrow sources containing native plant communities would be avoided.
The upper soil layers of the filled-in areas will be suitable for revegetation. The areas will
be revegetated with native plants as much as possible. Revegetation plans will be

coordinated with U.S. Fish and-Wildlife_Servicoand Washington Department of Wildlife.

In the event that remediation of the waste sites indicates the potenF'i 'at for contaminant
_impacts_io_groundwater; groundwater monitoring locations would be established.

5.4 CHARACTERIZATION AND HAZARD MITIGATION

This--alternative includes ( 1) all of the work described under the hazard mitigation
-_-altersiar;ve; (2) the-full_characterization-of burial_gr-ounds within-landfl-lH-06-I.following the

----- ------ - procedures-otttlined in-the-hazard removal alternative (with the exceptions described below),
=andOYLhe lini*.ed--characterizatiotrofthe retnainingnine-;andfilis by geophysical survey and
soil sampling.

'-49:1 I f36=L was-selected for fuli iiuracterization because it was used for bothuiiuiui n-

- -atltiaircraftbattery -atld Nike FiiisSiie battery ope'fatiGri's. If hazardous wastes and ordnance
contamination exists in any of the landfills, it would most likely be encountered in this

.andfil. !Fhe results of the H^;-L landfill characterization will be used to determine if
t"urther actions (beyond the full and limited characterization activities) are required at it and
the remaining nine landfills. As in the initial characterization activities performed for this

•. ,
repi3ri;an "dialDgoltS-ap^ir.7-aeh'.+H1-De-uSeu-tG-extfapOlatctn2-findYiigS-of-uh23e aCiiviiicS. For

ir°^t-:Le,, if little-o£ =no environ.^:ea:a.al ^ontamination-or OE::' is found at the H-06-L landfill,
-itviitbe assutiied =dtatihe saine would be true for the other nine landfills. Conversely, the

--- ---- -- - satne argutnent-can be anade-if-large-a.*nounts-of environmental contami^wtion or OEW are
found. Use of an analogous approach is based on the assumption that the disposal areas used
at each site contain similar wastes. This is a result of the performance of similar activities
hy Le-sa<-ne obanizatioit at+.3ie--satt:e t;tne=using thesame peraiing procedures.

As opposed to the hazard removal alternative, excavated materials not containing
hazardous constituents will be returned to the excavation instead of being disposed of at the

^n
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CL1': A$bc3to3° cii t€ait"s"ev°"riii^'.^asSe 3Vili-a1Ss^^'re-ilrttll"iietjc30 the eX-Cava€iflFi. Onfle nun-
•1 wast^j_ ^7^, T_ \ r C MP_rP^l\Yn3I^

to- -- .e^ed __ dZt^tt.`l^tlt`ftii3G^flb,aifd-aJLU-Fi3tfl.^'-JL t^anstt^bPVartn^ r;raut^i5-aa^ aa.aualn.u tv

the landfill excavation. the -landfill will-be covered- with a=niini,:.d1:L,i:2 k+yf clean fill
=----- ---- -- -tna^w^'Yaf. "l1ar-vrill -allov- the v2: cus ;a^Ld^ll,-tc be closed as asbestos Ion iFllo in accordance1411LLL111J

with 40 CFR Part 61.151. Locations of these landfills will be established by the global

-pos$ti('.€Ig-'&y °n'eni, -t^nazi^d-v^ti-.ilapS,-atid ieCOld a notati0n or. the deed as Jp^°^llied tn

4^ C;,R iaî 51.151.

Characterization activities will follow the procedures described in Appendix M.

In ahe event Lhat sharacterization of the waste g^r^y ;ndicates the potential for
contaminant impacts to groundwater, groundwater monitoring locations would be established.

6.0 EVALUATION OF REMEDIAL ALTERNATIVES

._m
.^election of#he=pr^f^rred ?ltel^^tive is-a twn-pha.sed prnrP.CC The talternative

screening phase (first phase) eliminates those alternatives that will not meet the goal or intent
of the ERA. The second phase, detailed alternative evaluation, evaluates each alternative

- -- f rFsPcCitoT2?[ne IneaS -r,troteGtifln af irurrianhealtii t'iai :udtng the pttutG and those
.-_.-- . ......:. ^:.:.pet¢cil=brht,-SRtorkiand-•-Fi?.en:'L-1:i.Y::f;YL-k::iVCr:-LeSYdY:iCtpha9e rates-a

preferred ER,4 performance method.

- - ^ - : . . . . . ,. . .. .
:ac:. of ihe alt^°rnatives was evafuaten to seternt;ne if it met the goat of ute ERA.i

The alternative must take the steps necessary to protect human health and the environment
from potential exposure to hazardous substances. Alternatives considered for further

------ evaillAtian n?ust aiso miriimize the physicai hazards identified in the previous sections.

rf. ^c.._a r... .» a- rr___
-
^7^`^T^7 /'^ (^(^ ^

.

/ ..^0.7 tl.......-.fe 6F.:UlU ^ L'L^£:{e-JLSC-'.J'^e.^.^__YYJ::-nf• ('rflupr.^la^lii^3i^'-i-^V'--1772-)-lia.^- prBpVabY 61llGG
_ .

- - ,- _ ,fuureuse options_as both_plausfble andposstble for the North Slope of the Hanford Site.
The array of potential uses included: .

Option 1: Agriculture. Wildlife, and Native American Uses
Agriculture and livestock grazing would occur in certain portions of this geographic
area outside theRed Zone. The Red Zone north of Highway 24 would be studied to
see if irrigated agriculture could be safely practiced. If not, the Red Zone would be
manaQed,-withother-Slorlifld]sof ft-?rea-. her'So11s, or fOP.dirinnc are in,approprlate

____ r itiir?--faAr wtlt?Itrt+- - -- ^ ------ i3t^itd Te4te'dtlotlal ii3eF<= iYaisVer"ct4lfrrC'an -̂v.ry_ - - ----°--- ---
would-be-ass':med-to-occur-in certain-areas-alang-the R:ver. There would be a
n 7e ».: s,..ec .. .,

along the ('nlnmhia '- -- ---- - - - - -^.^ ,al, ^ull^l-z onP_ ......_b ...,, ^............. River where agrtculture would not be
aliawed.
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This option would preserve values associated with the Columbia River: spawning

beds for salmon and steelhead, eagle habitat, recreational uses, and species dependent
on riverine habitat.

--- -- ---- ---- --------'Wildlife-and *ecrear;ona7 s,ses wouTd be compatible with Native American uses,

except for livestock grazing.

ORtian 2: Wildlife and_WildlifeMld-Lands Recreation
- Shrub steroe habiwt. one of u,e fastest disappearinQ habitats in the state of

-° -
^ as:;ington,_would be pmtected in the area north of the Columbia River and would

provide a MIfier zone for the Hanford Reach. Existing recreational uses and
opportunities for research and education would continue. This option would be
compatible with Red Zone constraints and would preserve values associated with the
river: -spawninj beds-for saL..on and stee';ead, eagle habitat, recreational uses, and

-..--
---m'=-=° -- - ---------------- ---speC"tes--deperfiderit on the tiabftat.

This option would be compatible with Native American uses, except for livestock
grazing. It would allow access to the Columbia River and would ensure that
archaeological sites would continue to remain undisturbed.

- - Ootion 3- Native American Uses
Traditional Native American uses of the area: hunting, fishing, pasturing animals,
and gathering foods and medicines would occur. In addition to access to the
-cclutnbia ltiver, hhere would be access to and protection of cultural and religiaus

sites. -Archaectlogical dgstriLts on the land, the islands and the river rvould be
protected.

'1' A_ n nnbinnllnnnniAunfiF ^ ' "he H3r r. _ 1lture S ite 0e3 vinuig ^ivuy iucuuii@ a single, unrestncted
cleanup scenario for the North Slope. Under this unrestricted scenario, potential future uses
-0f ;he-Nortlt SI;pe=m;uld^. noway-be-constraine.d by the prPsencP of contamination on the

...a......,._
^uiia^c vr m uic Kroiuiuwai.ci.

v. i Nv rAiP•iivN

Under the^to=actior, alternative; no-attemnts to re^,ediate identified hazards would be
made. Based on the results of the limited environmental sampling effort, the potential for
environmentally damaging consequences, including human exposure to potentially hazardous
substances; is considered to be negligible. It is possible for unknown hazards to surface in

. . . , , ... . .
----- ---t[IeiZftur2C^YI2-t0 w1ii^1and ram-efvSfon, -IIoSt-neave,-anQ-BnL'#iafaCtiJitfeS:- li-Ven-ti'iviign

there has been no reported injuries associated with the North Slope sites to date, the
-1ikelfhVod-fV1-^fIyJ1Va^1R,LLry-Jtfl1 YTLJlJ.-11^1^r14r1^Y^-tl^s-alS4^rnatlYe-does jlot llll.l.t th{nn goal
of the ERA , wiuc'n includes minimizing the presence of physicai hazards to both the public

- and rianford empioyees. This aiternative will not be eonsidered further.
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-K7 -lPF A-7dP F1 Mffllf^-eTTAN

.. l 1 ;• ^v of hvc;nol h°°°rA,--„-- --_ _-- include both tr amtt'.t.atio€t a. pu,,,a.,.aa aa^.,.s and cleanup of
-_- _„-- __-- --the eil-con*r.mi.^wted soils associated with the grease ramp and dryweii. It would therefore

minimiZe_ l^,ir„_BOd&^Xig1^oI^bEIn^^1^75pocuretn__pntPndl111y112^,2t•daLs-SLhctanrrc anri reduce the

Its:t-clfiniulv d'se io the YiyuivYi c^ards present, It would minimize the potential for
--- ---- -----€xposure- to-asbestos-regulated-material-s-or-other unideuti€eu h°aaa:ua;,s materials present on. _ . ... .. . .t,-neg}}rIace, t{ lg_^oe^t}iernr tin-mn.vn tiazards to surface in the future due to wind and

water erosion, frost heave, and animal intrusion. This alternative meets the goal of the ERA
---_---andwould le- sufficient for the wildlife/refuoe land use scenario. Implementation of this

alterrtattve--weuld-not-be-supportl:'e-of the-unrestrtcted land-use$cetlario: This alter°a,ative
will be retained for further evaluation.

6.3 HAZARD REMOVAL

Tftis-altetisative-wouid iytciude-botti-minimizauon of physical hazards and removal of
all material within the landfills and oil-contaminated soils associated with the grease ramp
and VWVb::Ce_ Im:nOVal of thtmaterl&=ill the I<indfiitsrwouid reduce the risk of

--4 =. ---- exposure to the pilblic of asbestos materials, a substantial volume of this material would
remain with the buried demolition debris located at the military sites. This material would
also require removal to minimize the potential for human exposure to asbestos-regulated
mater als or ^uer haaaidaus :a.ate:;als 'uat may be present.

irt^t}^rsientatinn ERA^r--_----_--_-- i^is aiternativG wv-s^iS'i rneet_ihe^oai of the ^_and would be
supportive of the wildlife/refuge land-use scenario. If lhe demolition debris is also removed,

:_ support all idPrlisaiternaCYe-w n_u_ .. ntihed land-use scenarios. This alternative will berr.,_. _..

rciamcd liir luuier evaluatlon.

6.4- .^A --^.I^'^IOi If:`s•i.AI'^i} ^^'I'aiIii^iilOt^'

This alternative_w__Quld-includeminitnizaflioaof physicalhazacdc,_tlle f»ll character-
__ i_zationof_the-burial grounds within the worst case landfill (H-06-L), characterization of the

_--------- - aizri^:3-nistr-la^sv,^?Ii}ls c• r^...t^• ° any or all ramn;n7..I^^xrL̂^̂b-._̂.. t^ _ .-^,^ ii-S-iequtled̂t,^ oJi.."1{ivlG-G^LI:GJtStloli-Li--aa^ a^.auauuaag

_landitfts^--^i•ai^_ vluii_in^udeS A!!e_CIP.anllp of the nii-contaminated soils associated
wt h t rgreaagjamp-aW '^weil.--undertis-al*tirrative;-theH-06-L-land€ill'y'ill be

z_---_------=---£f1[ftpl@te1y^Xeavated-to-detelTifine if "u'iere are any ifaz,ardous materials or ordnance present
==Slat rnay Yose a d.,-^tger^the environment or the public. If any hazardous materiai is found
in this landfill and considered significant by the regulators, the remaining nine landfills will

-0e-exeavatcu rut:y, usrig uae ^a.,aaogous approach, and all hazardous materials will be
_---remoyed from tbPyite;*_.^.o-y'„wh t^aterial is found in-the-H-0fi-L landitll, adequate

character
-ization.(sampling procedures) will be carried out in the relnginjng landfills to- --- • • - - • -: l.. -aL-_ aL- _ J •deter-nme tf they c^ntarn :,ny ha^ardaus Twtcttatb uufoi u,an uemolition debns. If a

significant amount of hazardous material is found in a particular landfill, that landfill will be
__--=i^iify_ l.GrdL'd}eii?tRfi {fle_iia%aiuous i"iaat°criaiS reinoved from the site. Nonhazardous and
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asbestos- or transite-bearing materials, if found, that are excavated would be returned to the
landfills from which they originated and capped with 2 ft of clean fill. Any regulated
hazardous materials or ordnance found would be disposed of in accordance with the
appropriateproceduresandregulations. -This-alterrative w;llminimize the asbestos or other
potential hazards to the public-and_the_environment while also providing greater assurance
that hazardous materials or OEW are not present in these landfills.

Implementation of this alternative would meet the goal of the ERA and will support
unrtSt.*isted-I_1se-fnr mor^ rha^n oQ.S %. of the, North Slope_ _Tlte-retnaia^dttg- portion may
require some restrictions. The details of the restrictions, if required, will depend on the
materials found at the site. Any restrictions would be recorded on the deed. This alternative
will be retained for further evaluation.

7,n ei.^uNATIVE EVALUATIONS
4 12

_^^-- -- ---- uce of the four alternatives were retained for further evaluation. These are Hazard" t_«-.«':'°"-aa^^""'^-s^^.-__; --' ^,-- •
HazardI:.1usaL..,.., n^.a.u ^.^.,.vval, and Characterization and nMitigation. These

aiternatives-were evaluated based on how well the alternative protected human health and the
eavironment-This includes exp4.sures_resulting-frQm_implementatiotLOf_the-al_temative and

-------- -----when implementation is-complete.---SpeciflECvalua$on-crit.:i.a ii.ciude ci.viroiu'nental

iEnpacts;-managerial feacihility; and r.nst,

The environmental impact criterion considers the anticipated/potential effects each of
---°-------°--- theahetn3ti"ev-Inay--tt3v&-Cn-_!u'2.n-healin ani_iht rtlviroplnent. Thi&i.nC^n^eS impacts seen

during implementation and over the long term, after implementation is complete.

Managerial feasibilitr± fS2GU,SeuQII 1b.e.al2ility to nerform the activjfy_aW_include5
avaiiabiiiiy of equipment and the necessary labor forces and required permits.

ilte cosf for i:..p:e.:,e..ting each-aitemative must also be considered in selection of the
pceferred alternative. While protection of human health and the environment is the primary
concern, the cost associated with implementing the alternative may determine the appropriate
alternative when environmental considerations between the various alternative are equal.

7.1 PROTECTION OF HUMAN HEALTH/ENVIRONMENT
EVALUATION

As stated previously, the level to which the alternatives will protect human health is
dependettton what the property will be used for. Each of the alternatives equally addresses

• , .,°: °^ ,,°°-a° ''''.o.3tagation of the p..ya..,a. ..^a...^. ...^ primary difference between the alternatives is
_ng one landfill and r_ etahili7inn fhn lanrifll5, excavat> ^haracterizing We [emaining nine

ianditiis; and iemciving all iii iahdfiils. The primary hazard identified at these landfills is the

az
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presence of asbestos and asbestos-based materials and the potential for other hazardous
__a s,-...

iiiaictiai5 aiiLL 'Jr. R

if t_hi-amnfetKC_o1-1Jne14!lllillf-ar^-^..av2L^Q45r6.=!.ot.L^Tlltl_F'are-rl!?r$^^t^.^.,Rd, the
.. . . . . .- _ }..-.e

asb^.t^E7LiiU^e itSga3iii3Pac° ^rv^uuai s%
^
^oSllllr_tQ9it1eLt1nKt1QSA'n hazardous materfaic and

i^l}W r rt,e wt andnnhl1[ iC °- l41^ exy^'yatein aeatii&^13faCteT-ta»ti..nn^ ^a^^n's`3^`^^dil _y^ ._m -,3iniI111Iia^^ ='1F= the- ..
results are negative. An assessment would be performed if any regulated material or OEW

-- ---------------iS-IOtlnd-dtltitlg the landfill excavation and r.haracteri^ation activities.

_-y1_i!lb--Sr©3tLYlSW-^1_lSd6lariffifll3-a
ir.,_

CT_S[la_
I•

1 '.'
- - ----- ------- P^=remUVCL,6S1 pOLOF Ti3t.D.1C-erin,nSure in the

-lmng- te.^.n-is-reduced- foI-all-l;tr.d-'use sce^.a.^:os. This risk would be further reduced if the.
dem^a^en ceers is removed irom the mliitary sltes. if the land is to be made available for
'Ltn'eStriGteL1la.n.d nSe,-thlS--material ivOllld ?.150 re^^;'P '''"TM'Gv$l , Excavation of these, yY,... ,.,,,.

='"` ^a«°^ c 1o t r the achactnc-„a -- ------- -,^.-:^s-reqlaues-e.xtenstvP controls -ensr_ _._ ......_...., materlals do not become airborne.,,...
A Tpotentlalforworke.r and nnhl;rPto the asbestos materials during^Y^..^ exposures_^^ the removal
activities exists and must be considered in the selection of a remedial alternative. A potential

_--'^----- -_-forworke-r-and p regulated 111ut^licexnosures-t.^. a.n.v _re^"1^ra^ ^'aW4+>rials or OEW during the removal
artivities erictc and n,,,gt be considered as well.

7.2 TECHNICAL FEASIBILITY

The t4sks required for implementing each of the alternative are considered to be
----------- -----reutill.-by-irldlastry-today-, -Tlle-p>r*nary diP*e^.ce betwee.^. he two alternatives is the

removal of the landfills and demolition debris versus stabilization of these areas. While both
ai-ternatives are teehnically fkasible, the removal actions require considerably more resources,
including equipment and labor for completion.

The hazard removal alternative will require the leasing of heavy equipment and the
labar fcrce to run :t- 'I'lle-rescjurces-necessary-for per€orming-these activitieswouid-not be
avaiiabie onsitc. - An-offsite-contractor would therefore be required. Additional landfill space
at the CLF would also. have to be created._A_ny_regulated wastes would bC sent offsite to an
annrnnriatelv nermitted facility.-rr r --j r- -._ -_

The LesouPee3 iiecessary-for perforir,7ngthe-stabiiization activities would be available
-rrr^v----- --,r :.o-----" notINC -----feqi[ -- -J ^^-^---' i g purchasing r P--------- m=-aT,rnmu-IIE auC1IIlOIrdi-leasm or or equl ntenl

73- ACTIVITY-SPECIFIC COST ESTIMATES

- -- ---- ----U---__ ^uc_i:u^^_csLndLe_for each of the actlvttles assoclated with each of the
ERA aiternatives_as provided in Appendix N. These costs estimates are for comparative
-..-- t, ^ . .^u^pvxs vril^ T-aore 6 sur,marzes the costs ^ssoctated with performing each aiterttattve.
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ia`vie 6. Alte.tive Cost Estimate Summaries.

^..r^

...p
m

C.itet.R...t.;e

Hazard Mitigation 1,159,790

Characterization and Hazard Mitigation 3,396,020H

Hazard Removal ^ 9,766.830

Hazard Removal (including 21,870,220

demolition debris)

'_This^stimate assumes that only one landfill will be fully characterized. If this
__ 1L „_xharact.,ertzatmn itrdicates-thatther^i.*+!a^-Wnc ,:a:L:^nn require removal, then the cost

èatiuiates will necesBaRly 1nLrease.

8.0 PREFERRED REMEDIAL ALTERNATIVE

The selection of the preferred alternative is dependent on cost, risk to the environment
------andipublic.-whether-it_supportc the unrestricted land-use recommendation of the Hanford

, .
/^ f1tTf\,? flll/,.

and°-_ - °------°'°:'#.'rC=t`1tC^£e$=`.`°S;hrint[v-^.7r^,^-(T7€^'^^iw^ ivvi, ( ir91 fPACih,,tv A11b __ ^. -..., .^-^ ^„ ane te_ ^'--- ---^-^---•^ • - -- of the
alternatives are feasfble:- -3'he aiternative-differences are in the degiee of risk to the public

u ;^n..mnnr onA nncrca...1
11Y Y11v11V11LL1Y11^ (ULY YVJW.

--31re- -hazard-mitigatiotralternative-risk to the envi-r-onment and public, while adequate

for a wildlife refuge scenario, does not provide enough assurance that landfill problems do

not exist and will not appear in the future. This alternative does not support the unrestricted

iand-use recommendation of the Hanford Future Site Uses Working Group and is eliminated
from further consideration.

_ The characterization and hazard mitigation alternative provides sufficient assurances
---- -- -- -- that-landfill-problems-Ado not-exist, thus-supporting the unrestricted land-use recommendation

-of-tl-,e-Han€ord-Future Site Uses :.'orking Croup.

-Ttte hazard removal alternative provides assurances that landfill problems do not
exist, thus supporting the unrestricted land-use recommendation of the Hanford Future Site
Ises '^ or^.i..^g vroup.

Since the characterization and hazard mitigation alternative and the hazard removal

---_- -°- - ----- Ii:.•,,1,'T ;vg-94Lh_S1ppQrt r^1Q.!1^'eSS^?rSgd_landrPrnrnmrndatinn aitP!tlativeCOSt and_rick

comparisons must be made to select the preferred alternative. This comparison indicates that

45
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-the-preferredaltertTative is characterizaton and tnitigation. Implementation of this
__alternative, would_suppoztthe_goalof_the ERA and would support the "unrestricted" land-use

--- - recommendation of the Hanford Future Site Uses Working Group. This approach would
---- eliminate unnecessary ex.,avativn and-disposal costs-that would be involved with totai

- -----eztcavationof alllandfills(hazard remoVal) without characteri?atinn. Therefore, the
characterization and hazard mitigation alternative is considered to be the appropriate action.
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STATE OF WASHINGTON

DEPARTMENT OF ECOLOGY

f:;2hl S:op P:^-11 e Ol^,^.!pi2 W.chinvtnn 98504-8717 • (ZCtr7) 4S9i000

Anril 30, 1992

Mr. Steve.n. H. Hisness

Hanford Project Manager

U.S. De'yar.tment of .^..^.ery^y

P.O. Box 550 A5-19
----

ifi0iii3lld, WA ii.i 52°-
.'
^+°5n-

Re: Expedited Responses Action Planning Proposals

=... a
Dear Mr. Wisness:

^-e -- ---i^^..:^^.."vn.^on«..a l •n -r..__-^«ertion
The washin9ton DepaFtmento£ ECCiogy- and the U.S. Env

Agency have been reviewing the-four-pYatrning proposals-received-from-y0u o.n.

April 8.

. North Slope landfills

. 618-11 burial ground

. river_Dipelines
^I..^ JI^L..-- M.n .i-..m 1^..^i'i _ Q_ \ _a_

----- ----- Y -^(^Jlllulll Y1t:11LVlllal.c YLU..^ uurr..

-
. .-..--........ in

-
Al, ^OUr-of «h2-pt'Jposdi^^e^aPrsr. sion__ifLCani, uiv4ic^a cleanup action on

«^.e v^,.fnrA air_P. Fornow, Ecology and EPA recommend that an EE/CA be
--

prepared irnmnediately for two of the proposals; the sodium dichromate drums and

the North Slope sites.

Ecology and EPA-expect-to--receive-two--addit±onal-planning proposals towards

the end
.i

of
«I.L

LO month .1 ^..•

. river railroad washstation

. picking acid cribs

From the four sites remaining of the six proposed, Eco?oey and EPA will select

two more for which EE/CAs will be prepared. Ecology and EPA will then be in

the position of identifyinq wHich ofthe Your siteswi'ccrr.r/C'ecs sfiouid be

commenced first, in the context of the limited funds and resources available.

All wiil-b7= ai^ompl-ished when suctr-i.-imit-ations are .._r....,.....

Ecology and EPA have some general comments on the first four planning

-'in tht?--two- s&lected. ThAaa r.nments
r vr I .i[ OL/V--^^v vv..^..-..--

should be addressed in future planning proposals, as Ecology and EPA do not

- - - - - - ^ - - ^- i-sn
t -

c
^_
v
-
v
a=^
eia_ -- -

...iy _
riY1d

.
deiatl

.
Cln.. n.. e., ^ in

: n «haan fir8
--- wry thase eurrenc'F CZ'iR3Y.. -..^-., t

proposals -stfotrld be -addr€ssed- i.^. the gg/rAS,

Schedule:

- -- -----i- - -The-sche<.'ules-are-drawn--0ut for--unnecessarily long durations.

A-4
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__ -- ------------- SLeVen H. wi5n-coe

6^no iy_ ..

Preparation of the proposal may begin at the-start of the

schedule, in parallel with safety documentation etc.

NEPA documentation is not necessary for removal actions, according
_ :.• ___^..tlSEFA"aFz .̂i-'v3[Su-^i&ii^y= - d { '• -..^•F :.E::.. ..w,:[Y1e:1tL?.:ion-are

unwarranted.

-s----T-h2rearex-?f rEe- ser-ia-1 -review perinds, USDOE, Ecology/EPA, and

Dublic. Some of these may be run in parallel. The NCP does not

^-.^.. _. . --------. _ --- ------=^-ar;; rn -----^ _..^, : ^ - - ^
end o f t h e-- ---- ---- -- ---- --- _-^ ___ _ ae_ ::u ruuiic review at the end oi hprocess.

rner•

- __ ^ ^r ^^S0 ,̂ 8C`L maRagemeRt C65t8-aL'e85taggcrai.0d--3`iy-ti-h2-$7CCe35-1'JB - utSTacivu

--;w,a of the projects. In one proposal, project management comprises- - -
^+^r---^-nf-the totaY cost.--There is no explanation of what will..

lceep a-project engineer fully occupied and dedicated to each of

--the projects zar their full diiration.

Description:

..,

-The- likely Femediai ^alternati+7es are not de3cribed, a'^h v̂.... gh the

- -^-- - ----- -.----- -- -- -^--- - - ^--eost estimate is DaseU Gl an aasllmpti0n of a part1CUlar

alternative. There is not enough description of the likely

---^-- -- - --- -----^ ^ - --- -- ^--^ ---- - removal -alternatives to allow EPA or EColoqy to make a fully

informed approval of the planning proposals. Ecology and EPA

-- -- woilld- xxiCe--mOrE -de5Cr1ptluR-Gf the aiterndtlVe9 being f ocused on

prior to aranting an approval that would initiate the expenditure

of r urc..s for nrenarin^ rho AF:.- .. _ ._ . - --_.--_ . .. p..:.-.

North Slope ERA Planning Proposal

Schedule:

---------^ ^-- ---------^- -^ ---- ihe--5ch$dY2le-elCfends for 2 years although this looks like one of

the simplest removals on the Hanford site.

Description;

Thereis no description of whatactual remedial work would be

undertaken-, notably -wi*_h- respecr to 4n;i4.

There -sh.ould-be_nonee.d-to replace fences and signs if the ERA

successfully removes the physical and environmental hazards.

-`^--`---`---- "-°"°°--"^--- -"`i@Fstpitsnay bemore-iSformative chan cone penetrometer tests in

the landfills. Some of the physical hazards could be

__contemporaneoiasly-eliminated while the back-hoe is mobilized.

The 2-4-D tanks can not be sampled with a cone penetrometer. The

----- - - -- likely alternativeshould be excavation of the tanks with direct

_absent2-af-residuai. -cantamination. The
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April 30, 1992

Page 3

to WAC 173-- be -' .,, astE, pursuant._. __. ..--------^ --- --- --- --- •re^- mnr ^uS wt3i^ne

303-160.

-^- -^- sodium Dichromate earrel Disposal Site ERA Planning Proposal

Schedule:

The schedule extends for 2.5 years although this looks like one of

the simplest removals on the Hanford site.

------ ^ Gost:

pensive disposal ofoF,-••- --=-^+^^'-^'-
^^.-tiv e._.. to the eX

r _ ----- -
^

- - - - the darrels-as hazardous waste need to be explored. The proposa l

allocates $500,000 to disposing of the excavated barrels. The
S ^.. 1... r^seaeri--ac A3I3(}B_*O11 R w,39YP-,...r^

according to WAC 173-303-160. They may be disposed of as solid
a..p

--^°^^-------- waste. or even recycled as scrar.

-Description: •

There is no description o£ vhat actuai remedial work would be

undertakenr notably with respect tC °^:te

The likely remediai alternatives-are-not described,-although the

- -- costestimate is based on an assumption of a particular

alternative. It is only suggested that removal of drums and

contaminated sediment is the plan. There is no explanation of how

potential contamination in soil will addressed.

should you have any questions about the ERA process, please contact either

Steve Cross of Ecology (206) 459-6675 or Doug Sherwood of EPA (509) 376-9529.

Sincerely,

^^
Paul T.- Day - U =

Hanford Project Manager
- - - - -- - - ^ - -- - - - - ..

EPA Region 10

nn.nt.-0.....r^....,. J

cc. Dave Nylander, Ecology

^?.ouart. fT_CDOR_

T. Veneziano, WHC

. -_DaL•id A
_
.-.T3nsenr- -.E.

Hanford Project Manager

Department of Ecology

e 9



1n1^ rIa['F INTFT"'g "' ^JTI^NALLY--- - - --- - - -W= IN I I rI

I CC'T 01 A KIv
._"[-l.!.QIL/1AYn,



DOE/RL-93-47, Rev. 0

__.____ _._ T

ru-rr.i^Lia n

TRI-PARTY AGREEMENT MILESTONE

...
e

^'-



DOE/RL-93-47, Rev. 0



DOE/RL-93-47, Rev. 0

'3^^rniT^vid i ^d .a,ra^- i al^,lli+1.Y

^rxa Agreement and Consent Order

.^...e,^...

----- Fourth Amendment

January 1994

by

[ZT....L:..
nCJlilll

..
^ton State

Department of Ecology

United States

- -- --- - -- - -- - - - • r ^o ♦^ec_.uui - -u$nvlioameritat rr Ager,c.

United States .

Department of EnerQy

-- - B-3
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-- . .__.._ ...r;>nn. .. fef^Eral--Fac1i]t,X-Ag!-•-g9,Rlent and_[nneant nrAer^.. ^ . paca,- y_w^ea- -^- .-- ^: - _ . - -. ^c Lrtange CotrLr01 rvrm
^J M-16-93-03 Oo not uwe blue inR. Type or Crint uainp blec4 ink. Jqn. Z 5, 1994

I

nr:^:^at^r Phone

Kalter ;: Perro, 'U0'Q RL, €no (509) 372-3704

[Lass of Chanae

VJ--I-^'-Signafories tw] 13 •-P?oje'ct nanager ( ] III - Unit Manager

Change Title

North Slope Assessm ent and Remediation
__-

II 11s_eri^riM/luatifiyatiry, nf rhan^^ ..

_ . . -_- . ..

ji The shange_oackage_provides milestone ( M-16-82) for.the remediation_of.the North
j Siope of the rianford site.

$eeattached oaaes for justification and specific milestone description.

II_

it

Inpact of Change

Theimpiementa'tion.of this change will add interim milestone M-16-02
Due Date: October 1994.

Affected Uocueamts

Hanford Federal Facility Agreement and Consent Order Action Plan, Appendix D.

4_
. . .

^
. . . - .

ikIhis-clfange-.-fonn_approvcd-bY0.eenAeent-Four_tat!!e-NUefor3£ederalFaciliry
and Consent Order executed by the signatories onJanuary 25, 1994.

it
John Wagoner January 25. 1994

DOE Date

Gerald Emison January 25. 1994
EPA Date

IprxUa'v ^5 1Q9L

_ . - - _
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-_..._-_^eSC^ioC JV-iuSLlfiS^iicn nf C_hanon rrnn.rinu.n)

in "arch 31,__1993, an "Agreement tnPrincio_le" (ATp)was signed by nnE-RL, F- ^
^1,,,,, and__ ^^,,a(1SE?.;;,,TheATPcommittanthethreepartiestoidentifyadditionai-meaSureswhicriwili be

tak@'.1t^.-dcEek erate-clednup of thc^Hanford site. The" Three parties agreed to look for
c;_anupoppartLgiities hn+r, within_•.:c the outside the current scope of the Hanford

--- s -. ._re^-d e 4-, Fac il -i ty ",^Qrac!aon} and Consent̂ prder, -Te-this-en^', COE has c:;mmitted to expedite
the remediation of the North slope to complete all remediation activities by October 1994.

nre-a ' V,.. ....f.^., < t,..The D-$r^pO.eS t ha t d T̂r_ i-^D-a r̂-t^.^c --- ,Qy, ^..{"Eftm9le5to ..
n

..
c be ca6aui ianEd to prov i de

--acceleratea remedia'tion for the North Slope. The following are the activ;t'es to be
^-°----perrurmeu:

A-- The North Slope area was selected as an Expedited Response Action (ERA) candidate
_ site in April 1992, by Ecology and EPA. To date, historical r^szarch of the area,
_ ^it= r^sNect^ur^s, and characterizatiarr activities have been comoieted on susoect

waSte -s'tes: ---Ihe --fVorth-slope rRA ',.oposawhich includes^an Engineering
Evaluation'Cost ArE'CA -wll be releasea for a au-aaAnalysis (^ i), y pubiic review and
comment period and public meeting.

o uoon'comir}etian of the public review and comment period. Ecology and EPA will
r,Y prepare the Action Memorandum for EPA and Ecoloay signing.
m^:l
".; C. Prepare design for the North Slope remediation based upon the requirements of the.

....-- -, A^tlnR MP_mn,r.Znrllm,..Thades,nn ^p,1.1._.h o n,^i^i.ad_r^ r„1„ -,,,^-cnA ^ ^, ^ @^ rro.c.. -w-.-.. o^yy-an., _ ..fCr-rcb'icW and
an'n,rnval rmrriirrant wlth n0E

0. Upon completion of the design phase for the North Slope, a remediation contract will
be awarded.^iowevor, ramgr,^}atlon will not aCti^]^'i GviFiH^t^B-ifRtii Cuiiijlie`10n of the- -- -- - - ---= --

-. ....... cultUr3lreSourres rovlaw
process.^ess.

E._-- Uoon completion of field remediation activities, a CERCLA Action Assessment Report
will be developed to document remediation activities for both the CERCLA and non-
C€RCLA ( e.g. Li"sterns, underground òunkers) areas.

The major milestone shall read:

M-I6-8Z: Complete remediation and submit d-aft CERCLA Action Assessment Report for the
North Slope. Due Date: October 1994
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- - - - ---- -^ --- ---^ -- 1T l.Cl .^JV Alr]RGED:

---------- -- ---t$Eh tlfidersigned-representative-of a Party certifies that he Or she ts
fully authorized to enter into this Agreement and Action Plan and to legally
bind such Party to this Agreement and Action Plan. These change requests and

--
•amentments ^sai=k-^_=e`<eVe-1:cCft-"e- 4`dt $- Gn

._ .
Wfl i

•
- -^ __± -- - -Ei1--t-hi a a111CIlUITe11t agreement--- - --- - --

.__-_..i.sai_gned by_-tha-.Darfpies.--E7ECSpt-a$-a.T.ended herein, +hn
e^^

^

;

^
^+ing provisions

of the Agreement shall remain in full force and effect.^ ^

FOR THE UNITED STATES ENVIRONMENTAL PROTECTION AGENCY:

^

- ;^,• ^ % r' 1 %' ; ^ i
- -_ .^. .:^}j`•LX i/1..^

/.

iACi<ing-Reaionai A9ministratnr
°--̂.̂ -- 'nr._ _.._ _

---"`- -r3flfi6n'ai vr-n4cr49nn AgenCy

FOR THE UNITED STATES DEPARTMENT OF ENERGY:

- ^- 7=

l.q_F--D6n9"tMe.nt m^,... , ergy
RTChianu Operations Office

^- l125/9 Y
Date

FOR THE WASHINGTON STATE DEPARTMENT OF ECOLOGY:

-yi!/fL.v.a,_ , n-._..f-----
-

Marv Qive^nd

Y11"O{.VYf

Sta*e nf Vaehinn+nn
-_-

. p.

i.«^^^nt vf E^v ^ vgy

Da
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APPENDIX C

^*n rzrT^Y-H^TQ?^YOF C41YIP H A^'nrrniatsu

C'i
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°M^ :-^,"^^,"",NSk;S OF HANFORD

-Ct^i'1R HAa*1FVRiTH-14i^'Oi'i'^iTa^iaDvni i^v.Ciiiivii.ci

1950-1964

1 O iNTRlHi('Tir1N

-- -- -- ----- --- ---- The foll©w nb-ouLines±tte dev€lopment of rhe LrS. Arnty's Camp Hanford from 1950
to its closure in 1961. The information contained in the report has been compiled from

. , , , .r.r - :-. .• _ _ . ' ' . _
aocumentary sources; tiuervtews; a:.LL stte vtstts:- tne ooTecttves were to taentify specific

---;-=lecations-of militaryactivity ard_describe land use,- site development, and operations which
have or may have left physical remains on the land, particularly potentially hazardous

s M..j . .
7-. ,. -rematns. The present discussion-ts focused mainly on the "Forward Positions" and outlying

rrtie1¢tu i.l;atesi r^; sc=N-:w klcpe_an"eA*idJands =Eco!oQV Reserve.^_ -: ,-> - -

L.1.11'11t_ P11{-NIT MIIVN111V

Ca^3Y Har ford co.^s: *ed of a n PXtenStv, CantQn[tle?]t area - notth-of Rifhlanrl and

various forward positions situated throughout the Hanford Reservation. The purpose of
C-hg Hanford-:vas-the-a:ndefeiise-af ^he "aar.ford Works." This was accomplished initially
by ringing the facility with-antiairr-r-aft artillery (AAA) batteries with 90- and 120-mm guns.
T.`u`lese were repiaced with1 Nike Ajax missile sites.

Camp Hanford was-offic.ially established as-a Class 1'vnstallation under the jurisdiction

of the Commanding General, 6th Army, effective 28 March 1951, by General Order 20,
pubiishea 12s April 1951. Actual site selection and construction piannirig was actively under
way by July 1950. Camp Hanford ultimately involved nearly 3,700 acres of the Hanford
Reservation.

A comprehensive agreement between the Army and the U.S. Atomic Energy
Cor+*n^ssion (nFC), simply titled the "Army Agreement" (Contract No. DA-45-164-
ENG-118',^ dated 1 Pdarch 195,; provt ed the bastcJern•^s-uttder whtch11 the A.;,,y would
Occupy, use,and develop (sometimes jo;ntiy) nF.C 1?*!d.s, structures, services and utilities,
-batF in the eantonmenf and in the Mo.-ward positions. This agreement was amended by
-several--supplements; -the-last ef-which-was effective-on.4ugust-12,-1964. -T-lt;, later

----- -- --- supplements-pmvided for thergstoration anrlreturn toAEC-of various lands and facilities
then remaining under Army jurisdiction.

---- ---------- ^^pp p-------- ------- ` ^ L^etnt,'nt3,?3n erstandi uS-, .Ytters , -il.Ii¢-p Get^11tS-^enerallv rrvral thr
!°II' - J --'-"- `°-

Army'ssiteselectionand developr„ent activities. After 1955, they reflect the transition from
AAA to Nike defenses, followed by a rather rapid transition to elimination of all Army air
defenses. AEC interests took priority except in the case of hostile attacks.
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:ke-6th-Army-,-5th-Artilier_y^--aroup-(Air De€ense)-per3onnel-bega:. moving into the
------ ----- Camp Hanford cantonment area in late 1950 and early 1951. Most of the cantonment had

---=already been const-nacted-by the AEC--begir-tring in 1947. .Ci tPs for nine AAA positions were-----°
♦ ♦

^^ ^^^• to he

•
selected and-plans_foe ther^̂ _duvelOpmen< were_eomplete when a Rig3 L-,,,-. ,,^y to t,^c sttes---

-_-war m•a,,,n,ted tn the ,qrmy byAEC by letter dated December 5, 1950. Dates on Walla Walla
•_ _ - __ _ _-- _ • _rt== _ r. •. - .. ...a ,

:csarecr at
.... a .. ,

Severar 5r read-- ---- --- - ---^ist:.ti^a _AYd3i e^s ers stttvey ^^t3tfrn,;5t5 r tes reau
1951,' APkposttt.ons lttclud:t' fourhattalionhead , *Prc /un^ ,,,PEtghseen ^ 9t-a..j..^>,-u.yre developed--•:

_-- --- ---- -however-twor LC--13II-and-pSN 71, werP-aba-nd.oned by 1954, possibly because they could be
_ ---subiect to #looding by the Columbia_River_-In-1953; the-Camp_Ilanfoni Firing Range was

created. By 1955, extensive military additions or enhancements to the road, water (including
wells and distribution systems), power, and communications systems in the area were
e^e^entiaLy eotnplete, at?d €our ^'^ilce F^jaz surface=to=air missile bai^crics were operational.

=-==flf2ter- signif-tca-YitdevzlopmetlMinchadecfirpgradingt'ne-`ir"riite _Bluffc and Ha-nford Feray sites
and construction of ammunition storage facilities (igloo style) on the North Slope and central
reservation area.

- ^-IM --- --- --- - --- - -- Battetv-H-06-:nerits-Epecial mention-because-it was-t.he only Hanford hattery to:_- - -,_.•-_
convert from-the conventionally armed Nike-Aiax to the nuclear-capable Nike-Hercules (i.e.,T;
W-31 nuclear warheads). -'1'lte-control site had apparently heen modif ed from its initialm,..
appea-rat!ce and probably included the addition of a heliport. Conversion construction ran

= betvvee::3u=_ and Lecember-1 9,55; with an irperaiivnal readiness date with Hercules missiles
= cf Jul}v9; i959: Thus; fro:.. this date, H-06-L may have had nuclear warheads. Operations

with the Hercules did not last long. The hardware from this battery was transferred to the
HantptonRoads;uirKinia,dfeise-batteP,-sometittre dur:nF FY-1951-. Based on a June 1960

--- ------- ---cosstruction st?rt datP for-the-receiv_ing_Hampton Roads battery, it is evident that H-06-L
.. ,. .0 1.,,A ,,.,,Ah A ...,..:ro f....4c^uld^y^^.. ..u,..F^._ w^..,ea..s ,,.,s.« .,,r a maximum of about 1 year.

3.0 THE ARMY MOVES OUT

_-Beginningin-late 1957-or-earl-y-1958, -13A-AA sites-weru phasecl out of vervice-a.n.Y
ilieir assife'tated-structures and -much equipment were -deciared excess to the needs of the

-_= A^;,,y. The process of disposal began at once. During the next 2 years, evetything of value
--,fhxi-cuuid-oe reiuvveawas suid,-tiuirated,-or fransiened-to-pufoiic and private groups for
trarsp^rt offsite. T.I.ree AAA sites were retained and modified to support the three North--

--- Slope-Nilte sites.- One of tltese,1T-07-H (formerly PSN 10), became the Nike battalion HQ
L__ iL_ LI^_J ♦ 1'l,_. _/ 1 _- n_--_,'_ _/fll,roruie 52nu rurureryl isTBanarron taird natiaiion).

On-December- 21,-1960, the land-use permit- for!he 13 .A.AA--sites was *w.^.^..in.ated by
the AEC. The termination letter also acknowledged that site restoration was satisfactory,
Farly-in 1961,-operatim,sat_dtP fn,ur Nyk,e yrteyandsemalmng former AAA sites ceased and
the disposal of improvements at those sites commenced.

Camp Haruord was placed in inactive status- effective 31 March 1961, by General
Order--5;_pu?;l:she4 ?Marsh-1961: --Acac,n^g zc r'e-.eral- 3r;er-39; -publislred 5 July 1962,
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Ca.:.p Hanford was discontinued as an Army installation, effective 1 November 1961. On
I g ' { a- r _":a:; .. .

- ---7C^13€(L'IIg=1a`ilu-^lo^. pel^-1 a-'vruu Lite ii,i„y, i.xcepting- --- - --.^̂ y^, -l^s.,=^f`aiy=^lL^.'C^fertnRi`a'{e i

one building (T-52C-6, part of the former RattlesnakeMountain Nike control site) and

gortions of the North Richland ca:.tonment area.- Or. September 4
,10-A the AUr
--1JVT LLll. ALili

---serminated-the permit for the remaining lands in the cantonment. The permit for T-52C-6
. was transferred to the Yakima Firing Center. This permit terminated in February 1965.

,-- ----------- ------- Y-arious-documents-retl_ect understandings between-theA.smy and the AFC about how

the iand and prope,^y that constituted Camp Hanford would be restored after Army
occupancy ceased. The vigorous program of excessing structures and equipment for offsite

-- __ ------ removal from 1958 on was part of the Army's effort to comply with restoration

requirements. Since most buildings at the AAA sites were of metal prefab ("Butler

--------- ------ -Buildins°")-or-wOod GonS-t-ruction,--remoS'al-for-salYage or-adap.tivr rrneP rlcrwhrre was a...---
, relatively easy matter. Responses to the declarations of excess property appear to have been
_-..,... --_ ..c^ te^3 lv v. +n - f. h P_._ 1 ^nl? hr^tlrltnn^ +vata piping, Eal IinPC and
.,,.,.

^^iri ^ Y::Rt^., an Lh fi^ ta 3; its.axl' ^ ''„, r pel„ctri
transformers, fencing, fuel tanks, (both above and below ground), and other equipment was

bid on or requested, awarded, and taken away.

= LL Improvements, including septic sewer systems, permanent concrete structures and

foundauons, found malnly at the NikE sifES; remainEd. SltrfacE paving; .vundauviii or

footings; septic ;anks; and drain fields were not considered to be problems requiring
restoration by either the AEC or the Army. Aboveground concrete structures were stripped

of equipment and partly or entirely demolished, but the resulting debris was left onsite. The

underground_tnissil_e maQazines at Nike launch sites H-06 and H-12 were supposed to have

beer sc"aled fYcmys krl?rns={i6^edh-1ti bur;. ^^s nol nppPUr the thisi•.raQ d nc, ..: w8a"

-itone 'neffectually. All wells, mainiy located on the North Slope, were to be capped. The
ca-qdbag_gnd wood AAA gun emnlacements were left intact.

In several instances; ti e AEC allowed improvements to remain in place, in lieu of
restoration, for use by the AEC or others. In July 1958, the AEC requested that battalion

-- .. . . ,. -- . . .
.t^^ros€to.> ^-u^1^ oezerivEyez.-to i^^ °^er,ta::y :ri:act; for unspectnea purposes.

..,
1ne

Army agreed to do so, but the AEC eventually determined that the site and structures were

unsuitable to their needs and the transfer process was terminated in April 1959. The

structt3res we1c mbseqtie"rrfly Eonvcycdaivuhem8nd-removed. uy ieiLEi d"ated December 30,
1960; the AEC si'etailed a Ieng Iist of improvemests whieh they vvished to obtain, in-place, as
they became available. These included a number of Army constructed buildings in the

cantonment area, the Nike H-52 launch and control sites, selected water mains,

----------------- commattications-cables,-power1'snes,-the-a.mmurtition suLrage facalities, ferry-landings; a radio
communications bu;lding or. 3ab1E :^our;:ain, and the firing range.

In-May 1961,- the- U.S. Rureau-of Reclamat.ion-(BOR) requested rhwt rhe structures at

the fotmer Nike launch site H-83L to be transferred to them for use as an operations and
maintenance (O&M) center. This request was granted and BOR continued to use the

===property=cutt?l t.he e5mirly 19?0's. in addition, they requested and obtained permission to use
ihree Notth $lope wells originally constructeu by the ATmy at positions H-01, 11-82, and
I-I U 1̂
11'/V.
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4.0 FOST-iviiLITARY RESTORATION

_ r- _.__ . ° _._wai_ .
-------- --- ------- ------- ------lue- - -y--'YestoratiSn^^-or-tne-i:&"nl7naiuviu roid positions resulted in the

-- removal of most of the buildings and salvageable materials, but a considerable amount of
----- --- -- -- -- ^debrlsandsotne st_ractures-*emamed. = Betwgen 1974 and ly77, t<np egr or, after 1974,

t1.S. -Ehergy- Research and Development .4dministration-undErtook-to clean up tue-Norih
Slope and other seiected areas of Hantord.

- -•.. _ __ _ _ _
The Atiantic luenrtetd Hamord Company was directed to undertake the

.
cleanup.

^^ule the scope of this housecleaning was comprehensive, a good deal of it focused on
former military faciiities, particularly the Nike sites.

The three No^.h Slope Nike sites had more permanent structures with less salvage
potentiai than the older AAA positions. Consequently, they posed the greatest cleanup
citallenge. At each of the iaunch sites, ii-GoL, ii-12L, and ii-8" i(originally transferred to
BOR), the two underground missile magazines were blown up. Debris from the demolition_q;..
of nearby buildings was pushed into the pits and covered over. All the magazines were
handled in this fashion during June 1974, after any remaining salvageable metal had been:q.._
removed. Construction debris at the control sites was apparently buried as necessary.

The gun_emplacements at the AAA sites were bulldozed and the debris huried.
: . ^avm4 at ootn-ihe AA±a ane-4Ynre stTes was-generally 1Pft-m place (ag., par><:rg areas,

-_sidewaiks, -foundations). In November 1975, the four igloo structures which constituted the
auununition storage_ facility- on the North Slope were moved to Wheezier, ldaho, for use by
the U.S. Deparimeni ois 4mmerce Sporadicallysince the 1970rs, other cieanup efforts
have occurred on a site-by-site basis as physical hazards have been encountered or reported.

5.0 SO WHAT'S LEFT

On the North Slope, concrete and asphalt debris is probably the most visually obvious
residue of the Camp Hanford era. -- Sidewalks, toads, parking areas, pavilig; foundations, and
the ivtxe-launcil fields remam muclt in ev ìaenee. These are as much artifacts of Camp
ilanfora as they are of early agreemems beE veen4AU-„^yaud •LUS, AEC about what
constituted restoration.

Less evident are the underground sewer piping, septic tanks, drain fields, and refuse
dumps which still exist at virtually every site. Disposal of garbage and other material was

___ _ ♦ ,.n°c¢ssarYbeES3sEet-iras y;et:eeat2d3t-`.'n'tually_e:'ersj-fa^,}llty T}:@ n,^.ai..`r {18reellen4l of

1951" provided for the disposal of refuse by the Army as follows: "Army will dispose of its
trash and garbage in a manner acceptable to AEC. Army may make disposal pits off Army
land, as necessary, at locations designated by AEC and such pits shall be subject to AEC
inspection. Disposal by burial was probably commonplace, particularly in view of the
:relative_emotenessaf^heS; Sit.<,S._h'1tf:^^.Hi:i<^these nits3^ vearc after_ihe_fact112s proven
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diff-icatlr-un-elss-tliceiements have-exposed=them, or they werepoorly covered in the first

place.

nomestic refuse disposal sites are of concern,but disposal practices for excess or

= enpetldedpettOlet:t.f pr(3dETCts, sJ.vef S; aC't3s, p2S€*. ;Q2P t ErL't€ des, 2.n.d ^th^r C^,`;e;?uCais are

of even Qreater interest. Generally there were standard procedures for dealing with such

wastes; however, these may not have been followed on all occasions. Also, some standard
procedures would not constitute acceptable practices today.

6.0 RESEARCH METHODOLOGY

^^--------- --===Th1 fundamenta' source& €or3lri--repor are doaumer.ary: including :naps; w +h a
heavy reliance on real estate files (agreements, letters requesting, granting, or terminating

^- --- - ---- - o r e ^ r a ^^nncal rlata (darlarati^rmissia s to is propeiy o s r.i es, ^ts.}ard-{sroperty d' r _, ens of
excess, property lists, sales or transfer records). A basic chronology is established by such

crd ua.^^: In=addit^r^, ^^ ;^,S^sw1 .t€ s Te:'. ::`ct :.^ ,,.,-suucted on each site. Of
course, some things may not be listed in such recocds so the view is essentially the minimum

development. For example, the presence, number or absence of artillery pieces at a site
• • - - - . .

neverappeaCS lir-tl'ie-1C7ridS-Ot-dOetktn°cnt3-t.`OrlSliit@d:- ftli(3aiiaiits and Sita°.S v'aS'iw ti'iay help

--- --- -- -- --- clear up such-questions. -_At-this-point, a areat many questions about Camp Hanford remain
to be answered.

C-7
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APPENDIX D

MILITARY WATER WELL DRILLING LOGS
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_The-].og for_we1L699-108-20_ia not-available.The well has not been located to date.
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VELL CnNSTRUr.TtoN AND COMPLETION SUMMARY AS-BU(L.T i

Dr(lling Semple
Method: Cable toot Method: Hard tool

Orilling Additives

^- ^- -- -^Fluid Used' M6t dCtuneniea uaede Not daeumented
I _in uA eea.e

---^_- ^J.-SLras4lC=IY_^ lieiiir. iioidocuaentzd=

----^ _ Drillin9- - Coupeny

Coapany: Strasser Drilline Co Location Portland. OR

^.

a
ta

Started• Not tlocummntea Conpiete: tONov53

oepih to NeEert 383 ft Nov53

ERALIZ^= =..

'

.iet'_s

STRATIGRAPHY Log

0-3: CLAY, SILT, TOP SOIL ZZI

3-9'.-CwttEriE-

9-206 Light broun CLAY
-2_06'573t Sli7€a_ lifgeii 99M

5r...n. LLAI
573-580 Pea GRAVEL with CLAY
580-589 SANDSTONE
ean_an<. u.e4 y...•.., s<^AT___._^a. eT........

60T-631 Soft red porous FASALT -^

631-697: Black and gray BASALT

697-730: Green and blue SHALE

7-30-n/4h8tabk andgray -ansALT

ie

883-1027:Porous,black BASALT
1027-1165: Bieck and srw BASALT

--1165-1191: Blue CLAY
1191-1246: Gray and black BASALT

1246-1261: Porous black BASALT

i26i'1276: CDNGLn..:1E'ArE

^27•-128J e ^ ^:1°

1J0.T•iJ01: H1Yr.IL,YfrRAT_F

,n "ryr-

1291-137ii "lack BASALT - -- ----

1371-1393: Porous black BASALT

1393-1396: BASALT

- -- -- Orauing 9V: R[Li6Y92_F14-A58

Date: -^ -- ^ 14Jan91

-Refer iHtG - ^ - - -

YELL TEMPORARY
NUMBER: 699-92•14 WELL NO: Nell 09. PSN SOS
Hanford
Coordinates: HIS N 92, 000 E/V V 14,000
State
CooedfiaCH9 h497 11 2.281.000

Star t -
Card M: Not documented T14N R27E S24C1
Cleyaeten

Ground surface (ft): Not doeuaented

Elevation of reference point:
862.01 ft (Top of casing)

Tyr,: Of ' •'faC2 prCtE:.tiOn:

Concrete oano housing

Grout between 16-20 in casin

T^

IT
^

^ -^ -

I I

-

?------ : 20 in casing surface-297 ft
i _

-
Cgrhnnet.ii._tr/stezldrivv Shoe

'll
• fionch'ett -grout

<'I --i 16 In casing surface-576 it
f{ i carbort stee(-wPstlel drive shoa

i
1 ^: ---•----^ Lead packer at top of

12 in liner

I<=--------- 12 in liner 558•1,038 ft

drive shoes at top and bottom
of li.,..

[ti<........... Lead packer at top of

i i 10in liner

I I

-------------- ^-70in_liner_1;028e1,201 it
I drive-shoes at top and bottom

of liner
-------------- Lead packer at top of

^ I 8 in liner

••••••••••-•-. a in liner i,185•1,396 it
i drive shoes at top and bottom

of line,

........ l Perforated 1,370-1,393 it
9 cuts per it
3/8" a 6"

.. ........ -•;Bottas of-h?rehole -1,39h it
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L

---UELL LONSTRUCT-lON AND-COMPLETIONSUMMARYAS-BUILT

Drilling Sanple WELL TEMPORARY

M•theds Cable toot Met hod: Hard tool NUMBER: 699-93-93 WELL NO: P5N 525

D.illt .-. Additives Hanford

Fluid Uaed: Not docunen[ed Used: Not documented Coordinates: N/S N 95. 000 E/V 4 93.000

^_ ur)__, l")e^_ r-,-a .,. r..._ State

Jlaaa;- -Nat t1Mt.MStatM_ -- -- liENrl Not documettted Coerdinatest N 498.000 E Z.Z02,000

Drilling Company Start

YaTpanye -Strasser DrillSna Co L ocation Port! A. OR Card f: Not docusented T14N R24E S2181.

Dete---

^ Started: Not docuaented Coeplete: Mav53 Ground surface ( it): Notdocumented

------ - ------1-. De?th !obates;-235 fr narP Nn

GENERALIZED Driller's

STRATIGRAPHY Log

0-6: TOPSOIL _ 2.4
6-23? CALICHE

21-_25t.fihfi[e=CLKY-_----

arry Ge,.^v.EL

25-56: White CLAY ---^^ - ---^I_I

56-78: Gray-CLAY - -- --- ----- - dL=
ia-ii)r": 9row1[ CLAY with

-_teu GRAVELS

1DTii;: ,-•LiCucee - - ... L.^_ c

145-158: Sandy CLAY, brewn li
158-277: Sandy CLAY, brown

GRAVELS & SAND
277-300: 8lack BASALT, porous.

-- -50G-324:Gray BASALT
324-358: Blatk BASALT, porous

'11;A-177: r. rav BASALT

377-Ln4 e BASAIT eId rLAY mixture

404•210: LYey$A'aALT, veins scft - -

to hsrd

-S10-565: Gray end black BASALT
565-580c Grey CLAY
Can.TAt• f...., s.../ 6I au4 fllfll T

6

-^^

-7
,• _

-._-_ -..-..-.

CLO5-7n niuc

ir7-846: Cray CLAY and sticky

yeltow CLAY

846-872: Black CLAY with ROCK

s72=ulY:-6IaCk--uA3ALi-.-

B'cact-SANO"aT^vNE - - ^
m^_eee, ..ray pce.Liv, ,.^..

^';
__.L. - e_ t!! T

982-998: Brown BASALT
-- ^-..nA!

1032-1038: Gray, red and brown BASALT

1P3A-ID64e Blact BASAIT

11164-1067: Armm BASALT

Drawing By: RKL/6N93s93.AS0

Date[ nA ,A1

- -Reference:

Elevation of reference ooint:
637.01 ft (Too of casing)

Type of surface protection:
Cement oumo housina

. ------ : 42 In casing surface-16 ft
-_=-===i Caaent grout assLmed

--------1 36 In casing surface-37 ft

24 ..imcasingsarfaee-175 ft

- L 20-4fr-cassng s•-face-522 ft

tt I -

.^' I ierfUrGteu' C62-iil it

i Perforated 342-350 it

-----------I Perforated 512-516 ft

< ------------- I No casing documented 522-1,067 ft

:------------------ i eottom of borehole 1,067 ft
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tIELL 20NSTRt;C11B9 -ANDCOMPLE-TIGN -SOHMARY--AS-BUtLT

Drilling Samle
Method: Cable toot Method: Hard tool

Dritling Additives

iluid usedt Not docueented Used: Not dcetmented
Ll ef.N

Neme R. J. Stresser ( 7) Lia Mr: Not docunented
Drilling Ca^pany .
Gonpany: -Straaser-Driilinare 6ocation Portland. OR

Dete ----- Date ---
Sterted: Not documented Camplete: 10Mav52

Depth-_to-water: )82=fit-!1avs:

GENERALILED Driiier°s

" STRATIGRAPHY Log
_Vl

Zq
4

- - -- -- • --'-
-'- 12-21: CALICHE
` 21-63: GRAVEL

^,P.• 63-183: CLAY and ..........._ ^
sandy SHA4E

--- -

i83-249E' Sandy CLAY (W) ^
' I__ - - 2co-25o C..eLICHE I L

252-355 9AMD, CLAY and SHALE

355-625 BASALT , hard , gray I s
^.ti et. s u,ocen lWi i I

-4-630^ut e „ C LAY a nd aAtALT(u)lr
&ASA Us ViLES663-6S0 I
N UIT -..`

W---- - -
t- - cLAYlayers

i--^

AX5-^5i e Portws 9A$AIT

^ 753-895: BASALT with CLAY layers
--i_e^ne_enn: eeun ru) -_

900-9G6_:. SAND with BASALT layers II
- _ ! 906-924i NA9AIT ti

1 924-938: white oorous ROCK (1)

-- - - -

--

- - - - ---_^

DrawingBy: RKL/6#107#79.ASB
Date: 14Jan91

. . . ! a.Lr.n.•.--^ - .._._._..__

WELL TEMPORARY
NUMBER: 699"107-79 WELL NO: Well #2. PSN 410
Hanford
Coordinates: HIS N 107.000 E/W W 78.890
State
Coordinstes: N 512.000 -E 2.216.200
Start
Card M: Not do9uaented T144 _ R25E
$1D`cie9atiLi

Ground surface (ft): Not docunented

of refcrcrde p0int:
659.02 •it (Top of casing)

Type of surface protection:
Concrete ouao housing
Grout between 16-20 In casina

- !_I< . .... . .. 20 in casing surface-198 it

I II Carbon steel w/steel drive shoe
•- Conorete grout

II
•- 16 in [AClnfl iOrfal:e-166 it

w.:.__. driv e shoe

!.il

ir
^!----..-- T11-..-.---.--- - i++d par-.. r at rpn, of 12---_ k^ in Liner

f I

<• 12 in Liner 333-491 ftI I
drive shoe at bottom

!
peeker at top of 10 in liner

+ I I
i {<-------------- ^-;0 in-liner-431=636 ft

I I_ drive sh9e at twttaB^ t

------------- Perforated 613•624 It
¢ _ ^ I 9 cuts it, 318•' x 44

__-Izt I;<-------------- Lead packer at top of 8 In liner
1 1 l

ir

•

_

I-

---•..........

I< e in liner 603-710 ft --
! I drive shoeat bottom
""•---••"-"---•- j Lead packer at top of 6 in liner

e t
n 1

t . _
1 ^ I_

_-,--I^......... ^ c i.n. ^(..... 701-g91 ft
drlv: shoe at battaa:

I<---------^ Hole diameter, "16 in, 346-938 ft

1<--------- Open hole 891-938 ft

.----------.11.8ottom_of_borehole.938 ft
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t WELL CONSTRUCTION AND COMPLETION SUMMARY AS-BUILT I

^
---- -

Drilliig- -saapte-`-

Method: Cable toot Method: Herd toot
m•illinn Additives

luit! Used: -N8t-dCLURented - Ileed. Not Ane^mented

- --- ---"-"-Drilier's
Maeu: R. J. Strasser (7) Lie Nr: Not doctmented

Drillj^.g Comoany

Pdr-.t land.--0B'_

Data ---Oata - -
started: -0SNOvS_1_----- Comolete: 15Jan52

Nat=r- 287 f• dan5^ - --- -` tl
-- -------

^ o
-

• ..

GENERALIZED Driller's
..^. eto ATtnpmwY_Log

^ -

d"'• F 0•109 CLAY, hard, i^.

^ caapact white
- -----"-- . .

..^" - ...A. 'A _= ^ - - - ---nat

`"t 148.5 151: SAND lens ^_
151-204. SHALE, red - brown
204-20Q:-CLAY, blue

- °" ....,. ^^3^23u-c.^.: e..^..c.. brown and gray,. .... _
°-"-^
i_x"'

_

hard, green CLAY seems
L •

254- 2 6 --AS- ^-: BASA L T, black
-

__- _ e.ru6nt vaairular
__.__.._• -•-'--- ^, ^

269=294:- BASALT, dense , blac4 113

^ intertw:dded294-350: BASALT, with
Sand tenses. Carries

small amount of water. _
350-509: BASALT, dense,

gray to black
509-527: BASALT, gray with seeas

of blue CLAY S
527-604: BASALT, gray to black
604-608: BASALT, gray with

- - ^ ^- ^ ---
soapstone streaks,

- water bearing
- - rtY----- -- ---608-614: BASALT, gray:-ctos

- -

C

^ -^-^ - fracC^Ired frP11 6DY' tV 6G9'

614-620: BASALT, vesicular,
_ vesiclesl. slightly altered,

coated with blue clay,
u

620-634.5: BASALT^, ^ I i

ii'eLL - TEMPORARY
NUMBER: 699-111-24 WELL NO: PSN 500. 500-1
Hanford -
Coordinates: N/S N 114.000 E/W w 24.000
Sta:e
Coordinates: N $16.240 E 2:271.200
Start
Card 17; Notdocusunted T14N R27E S2C1
-levat!o.^. -- - - -
Ground surface ( ft): Not doc:mented

-^ Flnvarinn of reference noint:

I 699.14 ft (Top of casing)
^

I-1

I ^ Type of surface protection:
1_- rnmenrhntn hMieinn

t^l Grout between 16-2 in

1111 easina

W------: 20 In casing surface-107 it
ZjI Carbon steel w/steel drive shoe

i•-•-•- Cement grout assuaed

------•• 16 in casing surface-255 ft
^;li carbon steel w/steet drive shoe

=-------- Lead packer assuned at top of 12 in liner

..........
12 in liner 243-353 it

I drive shoe assuned at bottom
1 v{ 17r_, -

No perforations documented

< ----------- I Hote diameter -12 in, 255-636 ft

---------- --^ Drawing By; RHL169111-24.ASB- I I -
I Date: 14Jan91 I II L
I __._

-' xeterenoep
-------------••-11 Bottom of borehole 636 it

T-'7
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- - -
NELL CONSTRUCTION AND Cq1PLETlON SUMMARY AS-BUILT

Drilling Sasple WELL TEMPORARY

9e.5.o.i- -Cablg Tool Jtetnou; tiard taoi - NUHnER: 699-112-37 VELL N0: llel l Na, PSH 535
Drilling Additives Hanford
Fluid Used: Not doeunented Used: Not documented Co6rdinates: N/S N 111.737 E/U V 36.569

Dril'tar's WA State State
., Mn: R. J. Strasser (7) Lio- Mn Not documented Coordinates: N 516.945 E 2. 258.469

Drilting conpany ^ Start

Oaapaiy: -'atrasser Oriil;ntt-- - - - to -Loeatias *rllanei. OR - --card-s Not ^^mm-nnted *15H R27: 532E
Date Date Elevation
Started: _NOt__d4cuma.n.ted Cosolete: 29JenS4 Ground surface ( ft): Not doe:mented

-- thrn..•e.r• 3A71 t.lanSL_
__

.^ Elryatinnnf referMr_.eminC;
r

---_--- -- --F--- -°---- - . I 741.82 ft (SDutWeSt corner
v

r.CUFOU:]Gn nrill n^:a
- -.

^_ _
-. .1... _1

^ STRATIGRAPHY Log tj

0-3: TOP SOtL
^ ^•--- -- 5-1{(- Lw61Une and CLAY; '_--

.. . ,^. ;AuD

---_ 277 377,. BASALT.p®roue..
^^ -- ---- black and gray.- _

372-404: CLAY, SAND, TALUS
404-565a9ASAL? 4raY -ax^^lack
'.65-575: CLAY, gray

574-580: Coarse 3AN0, CLAY -------
^$u-iei: aA3Al.1, gray ana oiacc

^_lt$i°BfiE:_L'Ai^ u-._ cLSG'w

.-
----

- -^-_ _ - - . ../brov BASeI T
.___ w2-O^'.e ^ellT black and ra.. g y.. ^ . ..,,

982-998: BASALT, brovn(u)

-^--- -- 998-i034: BASALT, biack and gray
^^ - 1f134=1D38: CINDERS, red and brown

^ 1038-1067: BASALT,black
I 1067-1077: BASALT, brown-_
1077-1107: BASALT,black, hard

^^ 1107-1115: BASALT, light brownI

1115-1123: BASAI T, hard, gray

- --- ---- -- -- --- ------ -
- ---

- - --- -

--^----- ---'--- --.'"'^-.., Tyr,e of 'aurfaE"a Vr4tecti9n:
rw,n.cr r».,., housina

- - ^^- --
_. I:

Itr,

t - - _

-- --- ---- j--

.
^

1 nraNi.^.g @ya -RlCL,6%112#37.ASB^^ - -I r
-^^------- Daie: i44afi91 ¢

- --
- i n_^-._..__. - I nw.., ^,ti^. . . _ ,

I
-

- Is
^ - ---_-----.._ ..

.__ Grout_betgeen 16-20 in
casina

'------¢ 20 in tasing surface•188 it
Carbon steel w/steet drive shoe

• •••••^ Cement grout assuaed

I-_........ i6 in casinu surfaeo•_405 ft
^ -- _,_LPr:^_n--Stael-N/$taal dF{Ye Shoe

, •••----- Lead packer at top of 12 in linerI

-- 12 in liner 395-720 it
drive shoes at top and bottom
of liner

I<-----------i Lead packer at top of 10 in liner

11
r1
<------------- 1 10 in liner 711-873 it

drive shoes at top and bottom
of-liner
LeaV pac ker at top of 8:n liner

-- ---------------^.. 8in.liner 863•1,123 it -
drive shoes at top and bottom

--------•------ Perforated 982-995 it
.- 9 per/ft, 3/8" x 4"

-------- ...... Perforated 1,034-1,038 it
9 per/ft, 3/8" x 4"

<--•------------ Perforated 1,067•1,077 it
9 per/ft, 3/8" x 4"

---------------- Perforated 1,107•1,115 ft
9 per/ft, 3/8" x 41

1-----^---=•---i Bottom of borehole 1,123 it
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WELL CONSTRUCTION AND COMPLETION SUMMARY AS-BUILT

I $aaplenri((ina_

Method:Cable toot Method: Hard toot
.

ACInI C I VHDr^tlttq -^_-
^r{71fii1)$ed> -NSt=d...:L'0ented - - Uaed: MQt-d6C'_^'.CnteQ

_t Araier4i4r::

-------------
_

: Nbt-ltee: k. i.-Strassar-(tl- -- ^Lic N-:- t7o^^'ted^-
Drilling Company

--- -- ----- Caryleny: -3trassei-3ri l-! ira Ga Losat:an^ --Port l and. -OR--

Date Date
_- , e.art.} - wnr deruaented Coeolete: 01SeD53 --

VELL TEMPORARY

NUMBER: 699-115-61 WELL N0: Uell #7. P5H 420

Nnn rd
f,oordina test N/S_N 114.633 -. _-E/N N 60.557

State
Coord!nates: ? t+o 77O E 2.234.474
Start
Card #: NpL_dnruaenred__ T15N R26g 9280

Elevation
Ground surface ( ft): Not docueented

Depth to water: 317 ft Seo53

GENERALIZED Driller's

STRATIGRAPHY Log
q:^..

e..
r

- _
- ---- - 13•16: CLAY and GRAVEL

16-23: Brown SAND
23-216: Br6:m a nud g ray CLAY

216•276: CLAY and SAND, -
hrewn and arav

276-298: Broken BASALT and CLAY
^ ° -±-- 298-341: Hard gray BASALT

341-360: Porous black ROCK
w CLAY

360-366: Yellow CLAY
-366-398: Pbrous bl-ack -ROCK - -- ---
398-522: Gray BASALT

-- -_ -__ ._-.°° •^
^: w..̂___.. .. ^-_.. ..

Grav ^^Ckan_ . u:

660-788: Yellow, brown and
gray CLAY

788-861: BASALT, gray, broken
f161-868: Red yellow and arav---- ,

broken ( BASAL77) Cw)

w!-892t
i-^

Gr..a^ eAe{LT.

Orauin_c B_y; RKLj6#115#61.ASB
Date: 14ja^91
Reference:

^ Elevation of reference point:
790.60 it ( Top Steel Plate)

v _

wo^ Type of surface proteetion:
Cement oumo housing .
Grout between 16-20 in
oasina

---- -: 20 in casing surface-258 it
R ^Carbonsteel w/steal drive shoe
ka<------- i Cement grout assumed

_11
<-------- 16 in casing surface-415 it
^!! carbon steel w/steel drive shoe

I<=-------- Lead packer at top of 12 in liner

T 11

ir -
------ --- 12 in liner 405-5$2 it

drive shoes at top and bottom
of liner

I
I ^ Lead packer at top of 10 in liner^ r I

^<-----•--- -•-- 10 in liner 562-767 it
drive shoes at top and bottom
of liner

I<•---•----- ----^ Lead packer at top of 8 In liner

^ I

<••••.......... i 8 in liner 757-892 it
. drive shoes at top and bottom

------------- i-Periore_ted 860-870 it
^ 9 per/ft, 3/8" x 411

D-9

I Bottom of borehole 892 it
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1.1 MAGNETIC METHODS

-._.
--- Magnetic insttumenis used during uus investigation consisted of magnetic

---------- -------^diometers. -Tltese-ins^aments« ^hare-proton precession magnetometers, measure the

intensity of the earth's magnetic field in nanoteslas (nT) and the vertical gradient of the

magnettc-field innanoteslas per fl3eter {-nT/m). -T-he vertical gradient is meaOurcd by

simultaneously recording the magnetic field with two sensors at different heights. To

_-Aetesmint' the verticai tnagnetic gradietii. the upper sensor reading is subtracted from the
__.lnv^^r c.ep,cux -r?^1n$,...^n^- }hP^Psulr ic tt,Pn-d;v;dedby thedistancebetween the sensors.

--__-__Dur-ina nneratinn of the proton precession magnetometer, direct current is applied to a

coil that is wrapped around a sensor bottle filled with a hydrogen-rich fluid. The current

temporarily=polUi7es-x^_-p_n#dR^ in=dtefluid. -^Nhen -thecurrentis -turnedaff, -the -protons

precess around the earth's magnetic field at a frequency proportional to the total magnetic

field intensity (Milsom 1989). Measurement of the precession frequency, as a voltage
... ^ «^.. «

induced fn-af5ou'Y2T1'Oil; Y2tSnitS^ie EaiGu,la...nv:iivr, ,we uuatLiit'y' of the e"awg.^..°•tic field.

The earth's magnetic field originates in currents in the earth's liquid outer core. The

magnetic field varies in intensity from about 25,000 nT near the equator, where it is parallel

to the earth rs sutface, to a ''Jout 70;{300'FiT-near-thcpoies,-whea`elt is p..°rpendicuiar to«uie

earth's surface. In North America, the intensity of the earth's magnetic field varies from

about 48,000 to 60,000 nT.

.............« ............:
.^7IOItlalYeS 1n the ea3th`S f'ieid are cauSed iYy`lndilced or remanent uuxSlicuSm.

. _ __ •_ _ . `^_ ___ _ •
. . . ..

4•^ m^i^^•^^..
r...^..

___--1^Cmanent-Yft'a}^Tn^isni--ts uiagnettStncausedvy-nainraiiy`nl"agnc^Li., iuau.iaaao. laauuce

magnetic anomalies result from the induction of a secondary magnetic field in a
---- ----- t:Prr^*^aonPri^ material (such as pipelines, drums, tanks, or well casings) due to the earth's.........b.. .1.,

tnagnetic field, The shape and amplitude of an induced magnetic anomaly over a

ferromagnetic object depends on the geometry, size, depth, and magnetic susceptibility of the

object and on the magnitude and inclination of the earth's magnetic field in the study area

(Dobt3tt 1976; Telford et al. 1976). The inelitiation of he ea^h's magnetic field varies from

about 60 to 75 degrees in North America, and induced magnetic anomalies over buried

objects such as drums, pipes, tanks, and buried metallic debris generally exhibit an

asymtnetrical,-south up/no.dr down signature k1maximum amp:i;:de o:1 the south side and

minimum on the north). Magnetic anomalies due to buried metallic objects have dimensions

much greatex thaa'die-dimenSitstff bf the o'vjecis_1hemseives - As an exireme examplc, a

maanetometer may begin to sense a buried oil well casing at a distance of more than 50 ft.

The magnetic method is not effective in areas having ferromagnetic material at the

surface because the signal from the surface material obscures the signal from any buried

obJrcts.-flecause-nf-Lhehigh Precision_required in-ihe-measurement of the_frequency at

which the protons precess, the presence of an alternating current electrical power source can

E-3
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Fender-the sigtial 'nnt.leasura^le-fR^^:n^^ 10'13). Furthermore, the precession signal is4L1H311VL 1J/

sharplydegraded_ in the presence of large magnetic gradients exceeding about 600 nT/m

Large -volinnes of data can be adqu-ired -quickly -with-modeixs-magnetometers,-and the
11ctear- signatures from strong magnetic sources such as metallic objects make magnetometers

effeetive i:1 their seareh. The magneti.e-method-has been effectively used to delineate oid
waste sites and to search for oil wells, drums, tanks, pipes, and buried metallic debris. The
method is also useful for searching for magnetic ore bodies, delineating basement rock, and
mapping subsurface geology characterized by volcanic or mafic rocks.

- .... ............`^ _..^,....-.-..- -- -_-------- - __------ - ------ ^i s s,r-m-^ a nvivu^uivr/ i i^. ML 1'HUllJ

_: .-u -c ,Electromagnetic •-- - F;;tnduetion equipment ^u during this investigatiptl consisted of a,... - -
-^^ ---- ----- --Metrotech Model 810 utility locator (a trademark of Metrotech Corporauon), a Radio

Detection Model RD400 utility locator (RD400) (a trademark of Radio Detection
Corporation), a Fisher TW-6 metal detector (a trademark of Fisher Corporation), and a
terrain conductivity meter (EM-31) with a digital data logger.

1 9 1 iTa.1CL.. T.-....I..- 1Ld..aL..A..
l.fG.l. VLLLLLJ' LVL:iLLVI 1YICLLVU3

- The 1!/letrotech and RD-400 line tracers--are -speciEeally- designed to accurately locate
and delineate-i:,derground pipes and utilities. A transmitter emits a radio frequency signal
that induces a secondary EM field in nearby utilities. A receiver unit measures the signal
strength of this secondary-field and emits an audible- respotse t<r allow the precise locat[Qn
and trac;:,U of the pipe, cable, or other conductor in which the signal is induced. If the
utility is accessible, the source signal can be directly applied to it, making the secondary field
mueh laraer and niore readiiv measured. iiiesviinetracersareeffective in iocatin v Innv

a ----a
-

metallicM L^.^'^,^^l^cts, _ n̂.-^,^^:^^e _^ 1Tw-6 metal detector was used to find smaller metallic objects and
t

n.
to
c n . . -. ,

^11a-d• --- --_ -- rzv.a vi t u n-v has a'nthP --'_ ' of, Y d ri
n
llg fie:d ^/e:fieattan. The T", 6

transmitter and a receiver at the ends of a short boom. The transmitter induces an EM field,
generatu,g currenu in fiow when good conductors are encountered in the subsurface. These
c^»rrettts generate secondary fields that are measured by the receiver when the conductor is
crossed.

1.2. 1- -Eleetremagnetie -Inducti®n -Meth„ds

The EM-31 has a transmitter coil mounted at one end and a receiver coil at the other
--end-of a 12-ft-iong pia-stic boom. An audio frequency_ alternating current is applied to the

trai„triiiter etsii; cauittg the coilrto radiate a primary electromagnetic (EM) - field. As
described-by k'araday',,^-law of induction,-this time-varyir,g iiiagnetic 11eid induces eddy
currents 'Ln-c-Onductive-materials-iit-thE-Subsufiface. Thcse eddy currents have an associated
secondary magnetic field with a strength and phase shift (relative to the primary field) that.. . . -. , - .depend^,n tne -conduetiv.by o.` the iiied;um. The recetver eotl measures the resultant effect of
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boL}i r rnu^' &F^ SCCG^^a ..f v.]d.£>...A.t cnga., arinv tha cianal at^hPr?CCIvCr-C0.that at thet^ ^ rl ^ 'p^--.b _:°

transmitter, the instrument records the component of the secondary field in-phase (in-phase)

and 90 degrees out-of-phase (quadrature) with the primary field.

Most geologic materials are poor conductors. The flow of current through the

material takes place in the pore fluids (Keller and Frischknecht 1966); as such, conductivity

is predominantly a function of soil type, porosity, permeability, pore fluid ion content, and

degree-of saitiration. The EM-31 is calibrated so that the out-of-phase component is

"` . CtSTrveY[Cd YO'electrical't tirtdt3Ciitlity ucuiuRNS ai:i:ini3icu:EiS3 per inet2r {r °ii,Ti) (..iCNC

1980).-- The in=phase cnmponeiit-is read-in parts-per thousand (ppt) of the primary EM field

and is generally adjusted in the field to read zero response over background materials.

The depth of penetration for EM induction instruments depends on the transmitter/

, receiver separation and coil orientation (McNeill 1980). The EM-31 has an effective
_'-r_^ -exploration-depth o€-about-IS ft-when cperating in the vertical dipole-mode- {horiz-ontal coils).

In this mode, the maximum instrument response results from materials at a depth about two-

_;•* fifths the coil spacinQ (about 2 ft below ground surface with the instrument at the normal
_ . . ..- a-.c..a...G.a.v

-
1ut'^^ aL-a

no large Y^^^^ vYctauu^ ucisuL u. Hboilt 3 ftj, proviug that nu tat^c ut2t2 IC features such as tanks,
...,^.

dn::s, ptpes, and reinforced concrete are present. A single buried drum typically can be

_;-- _---_ __ !ccated-xa- denths-of about 5 ft, whereas clusters of drums can be located to significantiy

greater depths if background noise is limited or negligible. The EM-31 has an effective
exploration depth of about 9 ft when operating in the horizontal dipole mode (vertical coils)

and is most sensitive to materials immediately beneath the ground surface.

--- Tiie-EM-31--generally -must pass over or v'ery-tiear to $ bu:ied--metaiitc--object-tfl{letect

it. Both the out-of-phase and in-phase components exhibit a characteristic anomaly over

near-surface metallic conductors. This anomaly consists of a narrow zone having strong

negative amplitude centered over the target and a broader lobe of weaker, positive amplitude

On e t51?_ ;1lse t t the La.gCt: 1( tiiri^, I,nCwr cvr:ductor3 such as r:rciinc , the characteristic

anomaly is as described when the axis of the coil ( instrument boom) is at an angle to the

--- --- --- -- conductor. - However,-when tha-instrument boom isnriented-parallel to the cnnductor, a
- - - - ...,eitiun omniin>-ria-snnmaiv is nh'rainari

T^Zil.rn:^r^"A ^ ^ .

-`` - .;:v. appurâ }uJ:Lti fnCli3de "Fila^if55gcS1uC4iVc ^fviutuw"a'tci C(3ntatntnai.t Yiwuco tn'v2ry

shallow aquifers and delineating oil brine pits; landfill boundaries; buried pipes, cables,
_ . PneeL:w^=nt^i--ae:ln=Ni,/^^ • e airirno nrYr^ti ^-tseCniliC atittilotftileeditlC uci^s.-------- ----------------Li'da'tn$^ :a:utaj ct::caisu

-0!skertcneS--LO[rt^-----a -

2-9- RESI7LTS-OF (YEnPHYSI(:Ai. CiTRVEYS

2.1 SITE PSN-04 (NORTH)

Interpretation of the geophysical data for site PSN-04 (north) is summarized in
>rA. .s,..., ^ ..

E-5
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:STtra..omalieaindicative of significant amounts of buried metallic debris are evident
on-the-contour=maf,s ofxotal,ftla¢netic fi-eld_and vertical magnetic pradient. Two anomalies
tL

. _ . : ^---- ------- -------- ISaL appCBr-ti.J
.
-beaSSflCtatf.4i-wltLh-&tYl)Sllrt8e8-ge^-iogy' are cViuciiL or, the contour maps of

conductivity. A decrease in conductivity occurs over a soil mound (topographic high) and an
-increaS2-n conductivity occttts in a topographic depression, indicating that a geologic unit
`^Itli'1L'^^7£.n.ndL^?:N}t3'^f1^^ t.'^.^ ^.^:'erl,mQ layeF_C^.r,ur8-mdie sh311o6'1 sub$Rrface. Another

anomalv, labeledA-1, is indicative of a small metallic object buried at shallow depth.

2.2
10

SI1li LUJI V7 ^JVV11I)

of
. . . . _ ^ . -^ ^ , . . . , .

------lIlIerprE^lORC1I the -gC9n Yc1Cal data for SlteYSn1-t,- - (SOUth)-1S SUmmar,ari in

T' TT q

rleure r.-L.

-- .`- -- ------ --- ---- - seYe1aL,aA4malies^lte_^vldent an xJte.eaRtour-mansnf maanet,ir, and_FM-31 dat?.
, L-- - ' 1'----A__- f^sr,^? = oma ,y caus=l by a reuuarccu-concrete pad located immediately south of the

Su r'^ "r.s'l IS ap$arent rtY^:e "t,...r ..'" " c L e a__ - , . ... ». W Y^ vf-bothmap^ttt<and EM31 ^lata. -Se_cn__nd

northgast-tren3ing-}_.lur_ied pipe -appears as an anoma,y otrcontour tnaps of-both magnetic and
EM-31 conductivitydata. Tllis pipeis Rotapparer.t on contour rRaps of EM-31 in-phase

....^ --
^w9..

t

utilitycampL,..L,.,tdata. Tlle-plpe was aceuraLely
t

Lraced and marked at the s
i
te using an Eivi uu

1!^^- 3n- in
nnnmolv inllirnti,m i lin_n n vault , '^_a:or. -------„ =-= = :=._ . LL« t^ of a burled ^^eta11^ bjeei; pcJs:hly a v.^i s

E? lden?-at ltcsera?r81 portit3iti3f=th2 pipe- i;e- :iie-,<,ontoiFr ma{}S-Oti bnth mag;i®ti^.. an(3 EM-31

conductivity and in-phase component data and is labeled anomaly A-1.

2.3 SITE PSN-04 (EAST)

Interpretation of the geophysical data for site PSN-04 (east) is summarized in
Fiv11rP F-'A

In.._ a..fP -....nn.,..m- -.3 y indicative of buried metallic debris is apparent_otub^contoLr_maps of
*^-gnetic and EM-31_data._ Thisanamaly, labeled A-1 appeaTs to be caused by a trench
containing metallic debris. Partially buried barbed wire and wood debris on the surface
indicate that the top of the debris is immediately below ground surface. With the exception
-of a small anomaly on the soutllein boundary of th;, site caused by a large roll of barbed wire

„^ ,"^ ...L-_ -_-_ l l• ^Yl„^^aaL the contour maps of magnetic data.iFa .,.. . ^.. a:'i va:eel--andlnaies- are nnnaranr an

In addition, rlo-othet Elb4?sl iR=phase corriponent anomalies are apparent on the contour
ulaps. `04-31 conduciiviiy data are higniy variabie across the site, most likely due to a
coaibinationof rhang ng.:' .:fc.^.legy and_elevation cttaanges.--In tlie-easterr. Yor ion of

-4lte site, caRductiv:y decreases over topographic highs and increases over depressions as a
_ result-of-changes-in-re.iatlve dis•!ance toa-fme-gralneci=subsurface-gealogte 1ayen - A?yrtcrease

_ . .: . .. . ^ . . . . . i .-tn c-anauotlvity in the western portton of tnesite is-agsoctated-witn an increase in slope and
- !;{L!(!:4Slltl- !GS11•!:{-^-!:1{;;11UISIV UYl{1!{L]^ LLLLLLL.1141J.r______^ _______-. __.___a.__a a_^.^a•
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-. - . __ _
l._ "^: ,•y^='c}4.^1'`^^'+}.!^ I VY-}Y'..1 } :

------ -- ----------- --- --__jntet'nr@t2rion of the oronhvcinal data for site PSN-04 (south) is summarized in. .
•,_____r___

•..-. o-^^

Fi¢ure E-4.

^^on^::t:es t^f a.^e pi^al^ly cause;; by tre:zltescontait^:^g m°t^'•'•ic d^hris are

evide:.t on The bo^tour maps of magnetic data and are labeled as anomalies A 1 through A 3.

Anomalies A-1 and A-2 are associated with topographic depressions exhibiting stressed
Soil stockpiles are located at the northeastern end of these features, indicating

that the depressions may be the result of past ezcavation. Only very slight positive
, i .._.,._ •'-° r P r tatiFtMl.V3 2re ce-lucuruece -u^cS tI_n_heSoT& he 1A p aSe component contour maps.

EM-31 conductivity data are highly variable within the survey area, most likely due to

changing subsurface geology. A linear zone of higher conductivity correlates with anomaly

A-1 on the magnetic and in-phase component contour maps, and a linear zone of lower

apparent conductivity correlates with anomaly A-3. The trench associated with anomaly A-2

on the contour tnaps of magnetic and Eivi-31 in-phase component data is not evident on the

contour maps of conductivity. The minimal EM-31 response to the three trenches suggests

that the top of metallic debris may be at depths of more than 3 ft in the trenches.

Nonmetallic debr.s-and minor amounts-of-metallictlebris may be p1esent_ at shallower depths.

Although no significant magnetic or EM-31 anomalies are associated with an area of stressed

vegetation observed between anomalies A-2 and A-3, the stressed vegetation may be due to

disposal of nonmetallic materials near the surface or in a trench.

2.5 SF-1Z riOo-H (EAsj

Interpretation of the geophysical data for site H-06-H (east) is summarized in

Figure E-5.

A total of i5 anomalies indicative of buried metallic debris are evident on the contour

a
_

s tf-rnsgnetic a.d/Or u .^u'M-^, tlat A..
.
a7tnai;s-A I nI A-z AA , A 5 , A-7 , A-$ >m-- - -- -_ - --- --

. a.- r ., ri ^., ^

A=13;-and A=i4 are caissed--i:y pits -containing-ncar-surface -metalli- debris. - These--pitsivere

f:elr.}uhecited-^vitl:-tkte EM-'?1 and st^..'-:ed aiier preliminary data processing; they range in size

from about 5-by-5 ft +o- about 15-hy30-ft--Pits-A--L-a_nd A-2 are evident as relatively high-
amplitude magnetic anomalies but only low-amplitude EM-31 anomalies. The low-amplitude

EM-31 response over these pits may indicate metallic debris buried at depths of 3 ft or more
or may be simply a function of the location of the survey lines relative to the buried metallic
debns. Pits A-3. A-7, and A-8 are evident as high-amplitude magnetic and EM-31 anomal-

ies and, therefore, most likely contain relatively near-surface metallic debris. Pits A-4, A-5,
---- --- --- A-10,-and--A-14-are-evident-as-weak magnetic and FM-31 anomalies. These anomalies are_

relatively small and may be indicative of only minor amounts of metallic debris or the

atnplitudes of these attomalies may be a function of the measurement station locations relative
tuttstC pit3 rauts. u1411 U. ... r .,. :L. :..,.

- Anomaly A=9,-which is only-clearly visible or. the contour maps of EM-31 data
collected along east-west lines, is caused by a number of partially buried, liquid-bearing paint

E-7
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cans on the side of-a s...all depressed area. Anomalies A-13 and A-15 are very small and
appear to be caused by a single buried metallic object or possibly a very small pit (<5 by

====3==tt^=iJT_ttatiuee^y=asemuic de^uri3. Annmaly A- I i iC atn,parent on contour maps of both
... ..magnetic and EM 31 datw, nnd 4 15 is visible on the contour maps of magnetic data.

AnDmalie,Z A_-f- :A_ i 1, aad A-32-have-ftigh at_nplitudes-Dlt-cotttollr niaps of both magnetic and
E -51_41a,-aa^--^'g.r",c,er1-h^ _larba^ trrnrhP&-r^ntainWng hnrirrl mPto llir and nonmetallicM

debris. These trenches were accurately delineated with the EM-31 after preliminary field
data-processing had been coinpieted. irenches A=6 and A-12, boih of which probably
contain significant_amount.sjof near-surface metallic debris, are about 15 by 60 ft and 15 by
40 it respectiveiv. Trench A-11 is the most oredominantanomalouszone on the site.
-Delineating this feature with the-EM-31 indicated that the trench extends approximately 175

___----- _ftnorth of the site and may have a total length of about 325 ft. Significant portions of the
trer.clt:nav=contair. nredominan'lv r.on.uet^.,,i..;ic-deb^.is. -8eevaiuatimof the-geophysical-data

na^.uu4P ,
that tn,P treaeh mz_a P.,\ xtP,,..cn ^ scutn• to incluWe alVLf10.1fYJ A-1 V andd A-7.

= -- - - - ;.,
°^^ 4.V Jllli 11^VV^11 ^11YJ1^

1ntetprgtan
.
nn of tnP_arn,n n}c'zatdata tr^rsltr ii.I16.H Av_st) Is summarized ln

Figure E-6.

-- - Of
,

A total ot 22 anomalles poss ib ly caused by buried metallic debris were identified
g-ri.P ^^p}1y^r$1lnv4St4g7tion at:_tdl'i° Sit°: E^c1Lhlrug 1 aii ^vSt3ii •^sf i°^notTlaliPC are_asssitt u..- G ^ ^ T

'•fmagi?etwdal9, miTr,y =a'̂v' iieit ^.L^.::.....-==^^ idr. coiiiCiur maps of
EM-31- data, howevgr, most_9f=ihe-atlo*naly so rces--vxre -located=and tt'vl-izteated with the
Eivi31 during the field verification phase. The sources of many of the_anomaliESmotev1dent
on_the E;IYi-3i conto_ur maps were found between survey lines. Many small pits or buried

-metallie c;ects onsite may not have been located during this survey because magnetic and
AnU--- ---- --- ---i ^va-s ^ a. s

.i..
a
«
a
..
were unny4 ired along ilitl^ne; $iaE ed Ĵ7 ft p$iE f' 11oWc"V^ J all 1arge pits 3ndIl`erlene5

are believed to have been successf'ully :ocated.-- 13ecause of the relatively coarse line spacing----- ---------
- --- '- -- «. '.>.,,. : . .

-_---- --_ °- --_---^lS -̂(^t^R'-Ftig-€csl SUrvcy; .rm,.nyvtucc-^on^iustons-iilade-as--to-flle-Ch$racterist2cs of uie

anomalies are derived from notes taken during the field verification of anomalies instead of
from the characteristics of the anomalies observed on the contour map5.

`---`---____-T9.^^Ci1lt3l^.^iSC1L^iC?!,-^1L?-dn^L?t2lirc_arP-grni^FPl -lnto seVeral-cateQ^.^.eS as f.n.ll^NS:

--- -- -- ----those caused-by-trenches ^longest diine^ss.on exceeding approximately 50 ft), those caused by
;argo4t6 (dime*zcinnc exceeding 3bout 2{1 by 20 €t); those caused by small pits (d;,lensions
rang.}ing from about 5by5_ft to14by2Qftl, and those caused by small buried metallic
objects.

.-n=2- ^;_5;R=^;-r"c='r6; arlu A=17 ai-eiaus^i7ytrencl'ies-containing meiaiiic,
and nontnetaiiic debris. - Trench A-2 generated oniy-two small magnetic and EM-31
anomaiies. -However,_stressed eegetztion, a slight topographic depressioNsubsidence, and
scattered glass fragments and bottles on the surface indicate that the trench encompasses an
area largertltan suggested hy_rkle anomaIies. The trer.ch is thought to contain predominantly
!1n2LTLlgtall?&4et1'^^ and thP ihn5^nyiaa yprot^2bl-ycf)1Rcidgc witll-t11C stressed Vegt taii^vii and
tcpographiu depression. - 1rertch A=3-is-evident as-high-ampl: ude mag:tetic and E.*.:-31
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anomalies and probably contains significant amounts of near-surface metallic debris.

Metallic debris is exposed at the surface in some portions of this trench. Field verification

of anomaly A-7 indicated that some areas of the trench likely contain high concentrations of

metallic debris and other areas contain predominantly nonmetallic debris. Trench A-16 is

apparent on contour maps of both-magnetic and Eivi=31 data; indicating that- it probabiy

contains si¢nificant amounts of near-surface metallic debris. Trench A-19 generated a high-

amplitude magnetic anomaly but only weak EM-31 anomalies. The trench was difficult to

delineate with the EM-31; as a result, stressed vegetation and slight subsidence were used as

pides in stakine the- trench. The metallic debris causing the magnetic anomalies may be at

dept§ls exceed€.^sg 4-ft, a,id utl'. -tre nt.^ll tnay-contaiii signtficaiu Wiiounts of nonmetallic debris.

Anomalies A-1, A-4, A-12, A-13, and A-17 are caused by large pits containing

buried metallic debris. Field verification of these anomalies indicated the following:

(1) ininoramounts of metallic debris are exposed at the surtace in pits A-1 and ,) pits

^w"" A-12 and A-13 appear to contain only minor amounts of metallic debris, but may contain
`,,,;

....
_'".------- -- .... ---Signlf••tca.'it fltrfoantS-£3f .^.Ontnet3111C del}rlv;- 3nd-(3) -p'.t-A-17--Cflnt3inc nrar-ctyrfarr metallic

Anomalies A-6, A-8, A-10, A-11, A-15, and A-20 are caused by small pits containing

^: - - -- -- - mefai-IiCdebns. 1i:etal;,C^ebri'; ,N e;:po.:..d-at-u;c ,,..rfa^ in pite A_F and A-X,

-Field c Pw'aing of ^ ab*teticand/or_&M-31 anomalies A-3, A-9, A-14, A-18, A-21,

and A-22 with the EM-31 indicated that they are most likely caused by small buried metallic
-`-------°-.`-`°--- --.. _ ^'^--- at

,. ,.a:..
6b]eCtS.-MaIly'-mt3e-bTnal``-i^a[`uleS liize tucSC-lllay-1'iC present a ui.tc uc,., t.

v1t may not have

....^.. .....1 .i....i.... h4.in i..,.nnti
---- 17een-IoCate[1 ^SCCnifSel7f the t,t^urS2-liIle-Spaciug uacu.. uuiui^ this u.vc.aug..ation.

2.7 SITE H-83-L

Interpretation of the geophysical data for site H-83-L is summarized in Figure E-7.

Seven anomalies labeled A-1 through A-7 are evident on contour maps of magnetic

-and/or EM-31 data. In general, all magnetic and EM-31 anomalies were field checked,

delineated wi~; .e E*:?1, and marked with stakes and flagging.

-
A-i is evidenced'oy strong magnetic butreiatively-weak Eivf-31-anonlaiies.-- This

anomaly coincideswittrtwo small depressions and is probably caused by a trench containing
... , . ^metallic debns. A-2 and A=3 are mdicated by xtrong magnetic and ntvi-3) i anomalies.

--..-_a.._IN ^aubcu uy a trenchAnonraiyA^is assocrated with -a topographic depression at A,u is t

contammg metallic debriS. No apparent surfai.e dis$irbailces are assvciat°cd with anomaly

A=3, which alsp appears to-bs caused-by a trench-containing-metallic deb^s. Anomaly A-4,

which is apparent only on the contour maps of EM-31 conductivity, is associated with a
- . . . .,. .. . .

sfigiittopograp-hic depressioir: 1^iien passing througn the depresstori, tne r.tv1-3 i ts ctoser to

a subsuace Keo'.agic layer having higher conductivity than the overlying layer, resulting in a
- - - _. . . .

-slight increace if, conductivity. This anotnaly was staked in me neid because a large amount

of surface metallic obiects such as drums and metal pails were removed from the depressed

area nrior two conducting the geophysical survey, indicating possible contamination of near-

E-9
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sua-c,e soils. :A^^a':-y A-3 is evident on contour-tnaps of both magnetic and EM-31 data.
-A-piece-o£ buried- steel- cable -ss-exposed at the surface,-arid ttre -anonialy likely results from a

,- ---- --- s*n311 git- co*ttaining stPPt cahle and pflssibly other debris. Anomaly A-6, which is evident on
_ _ contc^ar maps of both magnetic and EM-31 data, was caused by approximately 20 1-quart

containers of oil discovered under a pile of wood. Most of these containers contain liquid,
-------- - - -- - -' °^

^.F ...'-C - (`P_ C nsal maC frtlinr^-- ------------ --- anfl- aie:- ^rxac,s^ce^e ^elt?surta.,o Cti..p ....... .. .... ......... at th
i
s location. AnoIilaly A-7 is a low-

-ainpfitude anomaly ihai occurs oniy on 'L'ne_contour map oi in=phase component for southeast-
northwest survey lines. This anomaly is likely caused by a small object buried in the shallow
$urface, : n:s an.on:a:y was not :.e:a chec-ed or Cta::ed.

h;;.ra

...p._
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Figure E-1. Site Map with Geophysical Interpretation

Site i'SN-04-(Norih) Wahiuke Siope.
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'I'l:e * represent; the approxin:ate sample locations. In addition, the site numerical
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analytical results appendix (Appendix G).
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Figure E-3. Site Map with Geophysical Interpretation

Site PSN-04 (East) Wahluke Slope.
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Figire E-4. Site Mag tvitlr^'ieophysical inierpretaiion
Site PSN-04 (West) Wahluke Slope.
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Figure E-5. Site Map with Geophysical Interpretation

Site H-06-H (East) Wahluke Slope.
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F.-15



DOE/Pci y3-4i, Rev. "v

rigure to. Site Map with Ueopnysicai interpretation
Site H-06-H (West) Wahluke Slope.
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Figure E-7. Site Map with Geophysical Interpretation

Site H-83-L Wahluke Slope.
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The * represents the approximate sample locations. In addition, the site numerical

designator from Table 2 is included in the sample location description in the laboratory

_analytt^.'al-rt.-'sults uppeiidix ^a^ippendix Gj. .
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i n rrruF
a.v pROGRAM BACKGROUND

.,,.,
The Historicat 6verdiew of the Nike iviissiie System ^tvcMaster et al. 1y,.a4^ was the

mrlTtlSOllrceOfb`dCkgr0und-IItateIlai 7ey.^yardlniztllehk3t0iy£fiheNike pragra.ia. Portions of
_ - -- - •-- : .. . .

information regardingtttis overvlew are summarizezfnerelnto provtde proper bacitground ulformaticu ^eg^u^g the

Nike program.

Nike Ajax and Nike Hercules missiles were deployed by the U.S. Army throughout

-thewntinental Undted States (CONUSI to protect major metropolitan areas and strategic

militar_v installations from aerial attack. The Nike system was generally in place in the time
.- __--'_ _ _ __• __ ^---°°.4A6R-

. .
__

of

. . .

tratne encompasslitg Tne cany 170as Co tile^nld 1^90s. ^Vlalntenance ut the mtsstle attenes

in a combat-ready-statusrequired- the storage; -harn•iling-, and disposal-of missile-contponents

as-weil-as soivents; firels, hydrauiic fluids,-paints;-and other .;,atcrials required for support
- --FL.nManssc

- 1W1VLLVIL].

`-^ ltt.itial development studies began on the system right after the end of World War II,

with the objeetive of forming an air defense system capable of engaging high speed

ma^.euverabie targets at greater ranges than the conventional artillery available at that time.

The research and development program for-the Nike system became accelerated in-the early
_ ...,^ ..L..,..1950s with initial - it•aidgd m3ssiles becominK 3peratio.^al- for the-€lrst time i.^ , ocn .vhPn

coffibat=ready missiles {known as Nike Ajax) were uepl0yea: Conventtonal antta:.rcraft ban--------- ---------

un+thwere crutnumbered by i<Iike Ajax units by December 3936; and the car.versian ta g,:ided

missiles was compietedoy mid iyQa.

-DuLinq tkieneriod of its operational life, the Nike Ajax system remained essentially

unchanged. However, a second generation Nike system, to be named Nike Hercules, was

underdevelopirtent by the mid i9^Os. ".ike Ajax batteries were similar in design and

construction with all units having similar operational components. Minimal field changes

-were made during the operationai ;ife of the INT ike Ajax system. These were limited to minor
^ t ' et̂ f.̂lcẑer±c 4 in TATP. If15M ^ ect̂ed-eci^^an,en, rnad^tlca f.lnnc to improve ope.[at.i ana1 V-• - ^̂egtnnut_- -_-- -- - -, sel

Nike Ajax batteries began conversion to the more-advancecfiqikeHercuies system.

However, it was not until early 1964, that the last Nike Ajax battery was deactivated and the

- t*3a_n ..= 2rttiieaperat=ora1 3y5̀<eni=de tsl' c; ed he==4iUFler£ail°rs`=mfssile.=-ir.e pri ._ role of rh,dP Wike

i#ercules svstem was its abi.^; to attaclchiQlr speed, high-ilying aircraft formations with a
- - singYe nuclear warhead. Another significant advancement concerned the nature of the rocket

f;uels. The Nike Ajax system-used !iquid fuels which were highly tox-ic_and had-to be

handled with extreme care. The Nike Hercules missiles made more use of solid fuel which

significantly simplified the fueling and maintenance operations of the missile system. The

initial design guidelines for the Nike Hercules missile provided for maximum use of proven

components from the Nike Ajax program and stipulated that both missiles must be compatible

with all sets of ground and launching equipment. Therefore, a minimal amount of

modification of the battery units was required to convert from the Nike Ajax to the Nike

Hercules system.

F-3
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i^uring its-te^n-of serv:ce in-the- field, the-N?:lce-!-,*ercules system underwent numerous
desien modifications. As originally conceived, the system was known as basic HerculP5,
However several improvement programs were subsequently implemented to keep the system

UPL t^u i$?t&if-Tpc,dg^,qzigGaJk.^= ^ cynrovlded improved Mrget tracking , guidance,
and--interception-capabilities-by -modifying or--replacing radar-and-elect-rpnic-eqctipment.
However, these modifications to the missile system did not produce any significant change in
ssv vu.wa^ vaaaarj.u....v...

Not all llercules batteries were retrofitted for the new equipment, because of budget
--- ---- --- -!it^3tations.- Guidelinev-provided-for retrofit~artg-of certain-batter.es withi:. any particular

d..,a*ense- arear_based_ion the number-ot-battertes -located in that defense area. -Hence, the tield
deployment witliin-a sitrgle defensraiea in the early 19fs0s may have included Ajax, basic
MPM111PC afin1mrlrnvPfl Hercules batteries.

Nike Zeus; the-third generation missile of the N-ike program, was the first missile
.. . •drrveicperl:r t^ i^ntted^tates irra^Was uesigneu ^^û Ettd agamsi mtercontmentai baiitsttc

missiles. However, Nike Zeus was never approved for production or deployment as a
tactical system.

°` - . ,. . .
of •, ^-,-_---- ------= -------#n-1^ia'i^., ue-l'uiaiy^gilIIl.Tan$^f"'ti 1-opCraLtono`1-cetfaln-N11Ce •

^atterleS to Natlonal
Guard uStitS,-- Sl!prtly thereafter_ c^eactivatioP_ of Nike hattr_rirg hP$ap. By 1970, the Army
had deactivated most CONUS Nike sites. National Guard units continued to maintain a few
y'a±es-until_rhe->^P-1Q7ns._= Soriie Nike-equiprtte_r_t is, still rera,ned-inBt: Bliss; Texas, for the
purpose of training troops from other North Atlantic Treaty Organization countries that still
incorporate Nike missiles in their defense programs.

-- -- ^TJ^r upn^,C,pq ^Rn TT A DV !1D!' A AiT7 A TT/^l`i
ir- M 1^ ar a - raaLaa[1a^a Va^Vt11\1L^tlaaV1

2.1 NATIONAL AIR DEFENSE ORGANIZATION

itaekgrouttd infortnationfor-this=sectioti-was taken rlirectiy 'rrom the historical

----__--_---_----- 0verv-iPrw-md ivaS-3tiHstaiitiateiidur:^ "siie -operat^i -interVlews, with minor`modihcations.
The development of a missile-based air defense system (Nike) was paralleled by changes in

:anr"_struCtitre in the deieitse oroaniZation, beglnning in July 1950. At that time, the
:-4^:'m^`-'p°uiu'`i=a:^ii:`r.°, w-ltn-c-0ntineP.{aladrdE^rls..`^-iTil$3IoIL4 uiader uie newiy

Sr ai`^tL #tT̂ : fillair ^an.^ .̂..Vllllll[^-
. < ^ ;^ p ^

--- -- - g ^ Ull^t ^Mt1t1L.GM located at Lint Atr Force Base in

Colorado Springs, -C-0lorado^ -T3ie installation of Nike Ajax batteries beginning in 1953, led
^^^^^^ ^ n a afanca cinirhlra an ' '¢_^„^ ruzasior of. the ^ nttnent l P^tr--Defense.... ..... ...... And the Atmy s anti--

af
-̂
rc-Faf{miSSi .. ..- 1 1/1CA

^4
•T•crl__________ onS and Gr afil2ai3oiY. - `^nSeptcri

L
ucr 1, iy^__ , ARAACOM and corresponding

^.e:,;ea,in-ine U.S. Air force and the U.S. Navy were combined to torm the Contin.ental
rti: D Fense or;v-nanzi tUi'e:Ai3) -ai Colorad? .Spring. ;rnder the direction of the-Joint Chicis
of Staff, In 1951. the Army'sairdefenseresponsibilitywithin CONUS was defned-as pnint
air defense by 111Issiies ired fro:i: the ground to aerial targets not more than 100 mi away.
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^} ^isn?i•. ^ ) t^ronr r;uc onn-_v i +^^_- {^^.{^ i 7' /^}, C tha^"-rnlYll-!'^ inu
t-omt Q^i^llJG W6J LV 111YLLle - 1 t Gli'i'uL^ lrt VI3u

defended by missile units which received their guidance information from radars near

^- --- -- '-°'rrannncihil;tv of a around commander for airlailnchlng-s.te' anu ats0 wa^ tu ni^;0^e- the -._ of a_

protecttoiiof his forces --T-o- represent =zhis expanded, alI tnissile role more clearly,
d ARAD^.'OM) onARk e nf;M was r„o3est€nated the Ii .S.-Army -A ir Tlrfrncr^. ('nmman (^- ^_ __- __--_----

Marrh 71 1957

Further development on a national scale occurred in September 1957 when the North

American Air Defense Command (NORAD) was formed to combine air defense capabilities

of Canada ai.d Ut'Lited States under one Comtnander in C:hief, who-aiso headed CONAD.

i UP r'AVAfi- VOFiAI3 elements in theUnited States report directly to the Joint %hiefs or
- L111Y l.Vla l , .

Staff. AlfArity AP.ALC0M=units were placuT;tnder the operational conLrol of NORnn•

_AM)3Cf?"rt contint:e€1 in this basir- confivuration-::•n•til 1975, at which time the Nike missile

pragram had eQsantially been disbanded in CONUS.
^-..:.:
.^.=^

2.2 NIKE SYSTEM ORGANIZATION

,auws . . _ • . ' t9n^ InnMU.n. .^•nn
The bastcoperatianal ntut of a Nike site was thebattery. The L,aL«.y was

commanded by an Army Captain. On a specific site, the battery was subdivided into six

elements. These are listed below, followed by a brief mission statement:

-L Headquarters Section: The headquarters section was responst e for the

operational and administrative control of personnel and equipment.

2. Communications Section: The communications section was responsible for

installing and maintaining noncommercial communication nets and operating
•.,.• -..._____ the -----_, .---- - --------- -- ---- - ------ttie-commCFC18t c3tt3tnllnlCatlOA-Aeic wnnin m•1-r. attP.N

3. Fire Control Platnnn: The fire control platoon was responsible for the
----- -- --°--------. • ^ • ^f.- co ntrol equ ipment

. .

operatloil and matntenance o, lne cumru, cyu in the Integrated fire

control (IFC) area.

?. - L,aunching Platoon:--Thelaunchingplataom-had-adaninistrativr-contrci over-one

----^'-- -- --- t--^-----'--- and- ,aiuun ncauyua,^ol^ a three launching sections.launching p

-- -- --- _ ---_-_------ ------ - ---==c - --r mfnrhinrt- UIatOOt^ Head4uarters- Thelaunchtn^PlatoPnheadauarrers was.-z .. z-----^
- rpennnsehls- for the Operation and training Of ?hree-^llnching sections. It,.r.,..,.-..-_ .

^„*ftiR?r ^ '^' '^;haassembled. tested, nrl nrrfnrtned organizational^. ,_'_--^--- . ..'_.., r_____

- --- - - ^ ^------- ' . ^; ' _ mtamrrl thr r ^tttamtenance on the Rlike m.ssl-le--and-..ma..:.- ---- _.ounds at the launchmg

section.

- . .
kS---J^X ?144°€-[^5nrh;no crrtmnc were regpnncl_ P for P--- --- -'--- -._..---......_. ^:.- ^L'SEI Lnn-Stfx.3 I hl

s ..,_^-

preparation ofthe tnis-sile-arid-fioosier-for lu:ng alier they were delivered to

thetaunching-sectioA-from the assembly and test area. in addition, they

performed the routine nontechnical tests, checks, adjustments, and

organizational maintenance.
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The next or$anizational- un:t above u".e battery was the battalion. Generally, there
were four batteries in each battalion. The battalion was typically commanded by a
i.ieatFUaru_Ci^luraeie-_ li ehattalion generahy consisted of a headquarters and headquarters
La+xe_ry--,four firing -batteries,-and-a-medical cPrtinn, In addition, any motorpool maintenance
activities other than the most routines were performed at the battalion level.

The battalion headquarters and headquarters battery comprised the following seven

i. Battery Headquarters

°,.J

r°n

- ^.,r1..•.

2. Sattalion Administration Supply Section
-- ----------- ^;-. ------Operatl0n3nd-i?ltelllgenra tiPrtinn

A
uat*v^aiivn ii^lvtvr aild L^lallltellallt,l.'Sectton

a ^__-.--...-^--.•- .. n. .•
J. lAmmLLmca[tons JectlOn

- - - - - - - ^ 6. Radar Section
^I J n_^__ n
/. F1SSemoly and Jervtee JeCtlon.

The Asembly and Service Section was a team of technical experts who supervised and
assisted in the assembly, testing, and performance of organizational maintenance on missiles

- -- and-boosters. .

The Orga_rtizati0dlal=unit ahove the hattaiinn irve1SOnSlSted of either a_^ gr0un_Ora=-_--=' -=-- -- .
-:-- _hrigadP This level-was_ usually-commanded_lay either a Colonel or a Brigadier General. A

groug^:aci only Ni:ee"battaiiatts reporting to it, whereas a brigadetould have citaer miiitary
- • •- --. . . . .enttttes repoftittg-to- it besides N.tl:c battalio:.s. The group or bngade level was organzzed
^=^^^'tui"es^egior^; ia^€r€gio^a was -^aiiy commantieci by a tiiigadier General or a

----- -------uaejuFSal. -_ShcC-?eg141n/11ut+3 have a-?!IImDerQfdifferent-typesOf mlljt,a ni ......^
-- -- ---- --reporti.n.g to it o her than Nike groups. As the number of United States military units

iterea§ed ordeereased; the nu:.,ber of reg;ons also changed. The maximum number of
regions that constituted the division of the United States military organization was six. The
regions reported t0A_RADCOM_at_Ent-Air-Forre Base in rolorado. This organizational
structure basicaYiirictioned-during the period of the maximum activity of the Nike program
during the mid 1960s. As was previously stated, ARAI?CQMwas_^disbanded in 1975.

-_.__ --^- ---,3A-NWEB21TLElfSY_1/ESC:IilY1'10N

3.1 BATTERY LAYOUT

A=i`l ite site typicaily c^^sisted of two separate and distinct operating units. These
included the launcher area and the IFC area. The launcher area was generally located on
approximately 40 to 60 acres of land, although each site could vary significantly in size and

-- - ^ ^ • ,-----shape:--^c IF:^.-area, gene€aily-rartge®-:^-srze from 10 to 50 acres. The barracks factlities
were either-iricorpoFated as part of the iauncher area of the iFC area, or a third separate and

- :: : - -aisttnet_tactlltyarea_was-constructed. The launcher area-and the IFC area would generally
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be .ocated }-te 2..a apa^ to facilitate necessary distance and equipment restrictions that

involved the successful interaction of the two areas.

The layout of structures within eacharea appears to have been site speciic, although

each site appeared to have certain structures in common. Figures F-1 and F-2 i llustrate a

generalized Nike-launc.".er -area-anda-generalized Ni.ke IFO-arga-- -These fig,res illustrate the

strllctural unl.ts that appeareti-to- be COmmorrt0 most Gatteries atthoIIgh-#heir g2neiai 4iri0i'.

to each other could vary significantly. For the launcher area, the key structural units include

the missile assembly building, the warhead building, and the three magazine (missile
. ,. - - ^

- StOraQel/lallnCll-lIIIItS:-- 1}Ti,'--Ii'CaYe'd-gc.'rte^ia115*=iricllidel-G`lE-faQarttmi tS,_Uhe-geiu.roi^vr

oui_ °v g °̂nerat'_ s*o:a ^ -' , pp1y bt.- r't,it...^̂ s; and?n mt^5t-^'ases,-uae- nioturnDOl_--llt Someiamg; ^gAan^ŝ^t r
sites , the motnmool could have been located at the launcher area. In many cases, the IFC

area -also-had-facilities for admirristration-and-barracks-. --Generally, the ad...inistration and

area; ,,,,...°..°..^w^.^..oarracks aYeas were lo ,̂ ated at the IF''.. a.^a, , on occasion they were located at the

launcher area or on a separate parcel of land. These sites also generally included a number

t`-rt^tk'-.i:-^e..rtt Ss^iy ^ ^-1lk:i'e'se'^.$:lg$'i'u`i:^"%iu- -^eT•3.'ta^ pitc_ crntir t,rnrg

with infiltration wells for liquid waste disposal, and occasionally onsite landfills.

4!;<<

3_2 GENERAL UNIT OPERATIONS

J
^ ^ T Aw°n

- --- - - .L.1 Qtlnl.l\Gi Al c4

....

-`1'ne tauncnei area of a Ntxe site was the iacaiton where the irttssiies and warneaus

were assembled, maintained, and prepared for firing. The missiles arrived at the site

disassembled into 13 speciYic comnonents. All operations necessary to make the missiles

flight ready were then conducted in specific locations in the launcher area. These operations

as they applied to contamination are discussed in Chapters 4 and 5. in general, routine

maintenance and-Lheclcine-arocedures-were performed-or.-thc tttissileat-the-launc-her area.

I-iawever; nnaperiooicbasis-missiles-were returned-to-the battalion support shop for more

detailed maintenance and service checking. It is estimated that approximately

30 missiles per year were sent from the battery launch area to the battalion support shop. It
`_._•

. ^
^T to onewas arso cominion practice-to randornly select-certain missilesto be.c^u• .i.C û 't^ ^..^ of. the

three national depot areas for more complete maintenance and service checking operations.

The natior•al-depotsrwere located at-I.etterkenny,Pennsylvania^Tooele, [ltah, and Pueblo,

Colorado.

Approximately 10 missiles per year were sent from a particular battalion to depot.

Any shipping of the missile required it to be totally disassembled into its 13 component parts,

packed in its original crates, and shipped. This was done at the battery missile assembly

building. It was-also routine practice for the personnel of a particular battery to be sent to

McGregor Range in southern New Mexico for test firing practice about once a year. When

this accu.:ed, the radar units were disassembled at the battery location for major maintenance

and service checking.

F-7
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Figure F-1. Site Plan Launcher Area (typical).
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Fiuure F-2. Site Plan Inteffrated LaUIICl1 Control Area.
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3.^2 IP.tegrated Fire Control Area

The IFC area at a site contained all the radar, guidance, electronic, and

com??t'•11?ications-eQt3,pment-needed-to- identi;' incoming targets, launch missiles, and direct
m9SShces., Win fligh:f : These as.. .û.eeêv applied to contamination are in= T ^c - - ----- discussed_

---------- -- ----- -
ni,._..._., n ....a c
t,uaYLc€b •r auu J.

=;d_^-zf3lrtZ.+xm.€tis=cawvnx-r.saa^
= a. , .... .,

•'+
a.,i. irii^iurATivIV Sivuiii;r AicEAS

necause of the nature of site operations, several individual source areas exist for
: , ... ._ `.--.^ • • n . r,m,.nn n.nnr, • •. .

inWill li'12 f3iu"}y` Ct7Fi3tSrLLnt I€€
the type and degree of contamination they present; whereas other sources will reflect site-

snecific vat'iation.

-Genera.ized site diagranss-are presented in FiKures F-1 and F-2. The intent of these
figLtres is pr;tnarily to indicate the major structural units for reference to areas that eould
i^ave^^uited in wasie.-- A^-previously stated:-the-tocation-of-these unitsin-any given site

1 x: varied with the terrain and the generai arrangenient of facilities. .

4.1 GENERAL - WASTE FLUID DISPOSAL

Probably the most significant general practice that occurred onsite that could lead to
con.an;:natior. was the ,'nethod of denling with_waste flnids.-Standartl ogeratitte nrartirrc.r......._.._

: . .
ne.Mt1 P.I115'ir--ilf C-_ iii^i=d!LNtl3 {^1'Li- • ^--

= baiiels ^lr^iY=LY@re pcriod't£atiiy tfanSp&rted to Offielai dtliflpS. liOw@V@L' VJaSt2 fllYidS wcr^

rP^nnrtgH;o-havp_heen disrccerl nf-directlytn_thesoil Siirfare on nrra,sipn rather than be

-=crai;SRortLditRO;ii}ar,r`c;i5, -r^^u;LiL^;E1 1L3CaliZcd L,GntalTliPatian. Tfle POL bafrel contents

were also reported to have been occasionally dumped in a random "unofficial" manner,

creating concentrations of waste material in the soii both onsite and offsite. Locations of

such dumps are predictable only by general site characteristics. This practice was discusscd

A at tet}g#h=;n intPn^len^S a<ld-Are-(IESC^:fF.ed f1:IthPi^'21?.ti^^e tn epnrifir site iinire
-- ----- -- L -S _ -} b}- il- S_^ _ V U VVl11V ll1LV LLLl1LJ.

_--c^r
a.
;fir c;rP n;r

^Lt .riLill^l:t 26uVPz=rw5l^1t -̂61 i^c"ia ^^lli?J11 : t(iP !'MT-, ;nrinit;r of thatL^ê G ^se^a,- ^135i9 - _ _ z 1 - ..6 ^, _____ JS ulu

unit are described in the next sections.

4.2 LAIINCHER AREA

-°-^v:t.hu: the launcher-area, three or-four-uP3t--locatto^W ca.n. he expected to have the

highest probabiiity of contamination. They were the following:

• missile assembly drainage and seepage systems
• diesel and fuel oil storage tanks
• magazine sump seepage system

•- secluded areas adanted to linnfficial dumning,
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Three additional areas present some possibility of contamination, however, to a less

significant extent:

• -
_..1A.,.,:.... ,._,... ,..,^.o..,..

Warlead'1tt^iLUC1utr, atca u.a.uayl. oyou,...o

• mntnr nnnl (when nrecentl....,....

• septic systems (when present).

4.2.1 Missile Assembly Drainage and Seepage Systems

The missile-assembly-building-operatiGn- involvPd the use of various solvents,

anticorrosion products, and paints as the missile was assembled and disassembled. The

building was equipped with a full-length drainage system. Spilled or waste materials could

be washed or dumned into this drainage svstem.- -- ----- -- -- -r ., ,

The drainage in_mostcases-wasagravity-fedsystem, Waste materials were washed

out of the building and into a small seepage system consisting of perforated tile or a seepage
..:

,..... .......,^--°^`----------------j51t: - ThZ-EGriStfliCE1GR of higlil-yvarlalSleand-.reflPrte...fPa....n,rPC of the
'

"k' local terram and-soiis: Porous soils reqiiired a less elaborate system, smce they would

= readily facilitate drainage. Pits were excavatedand filled with gravel or other coarse fi11.

SeeDase-pits-would-tPttd-o-concentrate-contaminants, when they were in use. It is also a

possibility that seepage systems were abandoned and replaced on sites with long operating
. . . . . .

each other .A Il^i-- 5lo •r.rncanY am Yha : s ia --^:St^: T1;ere:^^g;.^ lu^as:lt,ple Ft;s a,ts - ,. f- ia! ll.a^.eselse•_ -G61.11

l)LIIGI4.2.2

1%resel Alld i^uel vii vivragi:

A number of generators were reportedly used on Nike sites and storage of diesel fuel

--------- - ----- -- ---ii%as--conSiderable;-taTikSwerc^3lso-tiSed-t£3-Store-fne: oil-fGr-heati.^.^ 111i'"ncAC Tltese tanks5 k'...l...ow.

were probably steel, but this could not be documented. It is probable that several tanks were

nresent at each site, holding up to 5,000 gal each.

Tanks were usually buried underground. They probably leaked hydrocarbons to some

degree into the surrounding soil, due to leakage at connections and possible spillage during

transfer operation_s. Uoon deactivation of the Nike site, some quantities of fuel were

abandoned onsite: in many cases,-the-tanks-were-never-drained: It is-now knownthatther

is a-liigh-prabataility--nf-tank deteriorationandronsequentleakageQver time.--Accordi_ng to

- indtastry-standards,_underground storage_tanks have a working life of 10 to 15 years, and

today, most of these tanks have probably begun leaking, because-of corrosion. _Thus, buried

tanks could nresenE a problem.

{^.273__^aLtaztft.v59tnp SYY^A^Y lyste^^ls

Within ilte typical Niite magazine, a fioor drainage system permitted waste materials

to be washed to a central sump located under the missile elevator shaft. This sump was

F-11
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equipped with a pump to deliver water and waste out of the magazine and into a seepage
---- - ---------- - --system. SolveP.ts,paintS, 3ndhydranlic fluid were rn„t;;,Piy 1.1,ashed to the sump .

:- ,_ . . .
---__--- --_- --:--- SS wtilrtlh assetnbiy bukidtng seepage-sys:°m;-this-prof;a'oly entailed-drainage tiies

------ ------ -- -- and/or-seepage -pits. The volume of waste material handled by the magazine sump was
obabl r than that-of the-asserfib buiidin , and see - e its were more likely to bePr Y Sreate ly g P'ag p

in use. The arrangement of the seepage system varied with the terrain and the arrangement
of the magazines and launcher sections. it is also possible that on sites with steep terrain
s»*nns were simply pumped to a ravine or other watercourse.

------- -- - -..._..-4
..2A--Seehtde&E1l

-A..
La
,.....

A
-
LS
A dLLQ^![CU....4..A .I..V"ll7r..1IV..lIles:..Cel3..lI

n
- I773Il1j/
r..^_

lll
_
$
..

-- -- ---

5..«........... . .Dutnping of ^..all„u^ Wastes was reported as common at Nike sites. The pr
i
mary

__ . . . _^.^r-^eetmg'itse^cidenc^r,tdumping was^oriventen_.e. `^uam asUaur,^ddispesal
_..,..:,.. -

^].-.] C_..:.^ - - rqptes were avai.able to Ni'^e sites, I`ever, uti1-'aatien of these disposal routes vallcu u^ûl
site to site. Solid waste could be delivered to municipal landfills, and the Army POL service

-- ^-- -- ---- - was responsibl-e-for--removing wast? solvents, oilsr-and paints. VVhen the landfill was not
convenient or the POL was irregular about their pickup, other methods were used to dispose
of the waste. Rural sites were particularly prone to "unofficial" dumping. Dumping
repQrtedly ocsaured hoth 9nsiteand-offsite_ Onsite dumps were secluded_lor.ationc wh;ch

-- wouid-evade the aiiention of inspecting military officers. Lakes, ponds, swamps, and ravines
weresuated to thls nL4nose,__Offsi;sdumps :ould-have_n:ade. use Of . JU=ally any nParby

_------_--Iavine orwatercourSe.---Ttwasreport2ddtLrin6site-operatorinterVirwc that "nnnffiCial"

dianping, including offsite locations was virtually a daily practice at some rural battery
- locations. There was also use of "unofficial" dumps as well as public landfills at
deactivation, as was learned in site operator interviews.

4,2,59 WWrhaadina/Fualing Area Drainage System

tn,Ppnrrr,t.a1-tor ContatP?natinn ?nThls-aieats ConslderEd to be lesS t.han that found in
other areas. Liquid fueis were rarely spilled in quantities. The inhibited red fuming nitric
acid (IRFNA), unsymmetrical dimethyl hyslrazine (IIDMH), andethylene oxide were

__-- hazarjdous,-volatile-materiaLs and were-ha-ndled very rarefully. -Itwas very rare that
_quantities of these materials escaped accidentally. No persistent contamination would result
from the spillage or leakage due to the extreme reactivity of each.

Battery electrolyte was reportedly discarded in this area as well. Modest amounts of
aead may have bee;, it;troduced as a result of uus overation. However, it_is likely that other
sources of_ieaa,_ such as paint, were of much greater magnitude. Sulfates and nitrates in the
warheading/fueling area would be insignificant in the concentrations at which they would
occur.
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-A1i 5 -RiSnlr.r- Rnrtt
9.Y.V 1.1V1V^ i VV.

N-iite s ite motor pools were not extensive. Most motor pool operations were

per€ormedatthe_battalion level. However, some minor contamination by solvents, fuels,

aY1CI Il1L5II1.a11W
^. -- ----ciiii

..
iuua

.....
v

,
c,̂

,;
v

,..a.:,::..T
uii...::u- -- ----.

A 9 n 0-4:,. c....^e...^
Y.b. / 00(JNb OJJ^G^^u

-'When barracks were sited on the iauncher area, a septic system of significant size was

reauired. Urban and suburban Nike sites tied into municipal wastewater systems. However

nuai -sites required-a septic tardc and ieaciung system. Barracles were more often sited at the
rFr_;,raa_ atnnowith the hatery administration and other facilities., v--^

4,3!NTFJORATF.n FI-RE CONTROL AREA
c_0.^-...e_._; . :.,._ .,..,.^ing Ii f`aTCa was IeSS pron^ to ChCrniCal tOntlrTllnailOn than the lauuCuci aica. -ahe

diversitv of chetnica-ls was stnaller; and the prir.:a.*y mtss:on of the IFC radar operation did

not require significant chemical use. The main units of concern with regard to contamination

at the IFC area were the following:

_ ,.., ..,.,,j

- septic system
• diesel, fuel oil, and gasoline storage tanks
• secluded areas adapted to unofficial dumping.

4.3.1 Motor Pool

Nike site motor pools did not involve extensive operations. Significant motor pool

operations vvere- perfor:::ed at the battalion location. However, some minor contamination by

solvents, fuels, and lubricants could have occurred. In some cases, motor pools were

equipped with T'Yoor-dt^ains aad-a -drainage -system - similar- to that-of the-as .,.bly- building in

-- --------tiR Iaa^cher-area. Thus, c^^ra*ni_nation by hydrocarbons and chlorinated hydrocarbon

materials possibly occurredvin the immediate vicinity of the motor pool.

4.3.2 Septic Systems

O.^._n1ral-sites-, otlSite_wastewater cvstrmc rnmposed of septic tanks, distribution

boxes, and ieaciring areas wereused: "i'heztiajor futtction r,fthese-systems-was handlirig

sewage._ Hewever,stt occasion,_they- tttay have been u.sed to dispose of chemical products,

and to-that extent-they present a potentiaYsource of contamination. -In-urban situations-where
sewageservices.,vere provided by the municipality, this source of contamination would not

be present.

F-13
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--- -
._. _ . . . . .

of

.
n

`^^^---------- ------- ------- --- #^,e-mateflalS-fnOSt 1lkety- t^7#21:'e {T.°en-diSp6sed-af via-scptiC eysLcuis arepamts and

--- --- - aeneral domestic cleart^ng products_Of these, paints present the only threat of significant
contamination in the form of oils and metallic pigments. Contamination in this instance

__-_ _- _ ivfmld b? r_^^^r^%^^ over the area of the leaching field and within the septic tank.___

Leaching fields vary in size according to the number of people using the facility and
--^ -'he "*, ei`I'e s:1'r- C.'C7 gLn S ii

.:,
-i -' P 1 irp much lararr^^e=ofsota d ieedide.ieieSC_lSr-^1-.- ._.--.. .-,a-. .

i^a -

fields_than others,
monnaA forep^^ndding 8n frieEr"^':-auaae^:"s• to '^,«fy. SewaQP-prodlLct.- On N1ke Sites that were--_=-==-^ w r a- ....... .............

- . v ^srS: 1,'t $ Ei ] < r eee-.l. •,a :-;a-° .^-.,".,-^:"_-n-- ---' ^--'- ' ` t`€,: . . ^ a .:.,.e .. ......tr:a, .^ a so- e v ha€-^CtY s.,.y ^ H^iV^KS+iy LYB\rLY,

4.3.3 Diesel, Fuel Oil, and Gasoline Storage Tanks

F',tel strrage-tanks=poSe-ahegreateSt potential-for-r:^_r.ta...mir.atenaa+•h^ T area s._ -'_ __..°.-"_-- -' :...- ra ^. aics.d=^:-----

:alms were present for diesel-powered generators and trucks, heating oil, and gasoline for
ser Nrar ri+. ^^-- i__ o^^o.....,

weras fap.^'.^S rwAr^.t^^f r_ .. _ .v_ Y`'a

generators. Radar operations ?equired considerabie electricity andthese-ger.eratorswere
fairly large. Generators were-routinely tested-and ler.kage and spiiiage of fuel was common.

ti: On most sites, depending on clirrlatic condition, large volumes of fuel oil were
sensutned for-heating-purposes. Rarracks and administration facilities were medium-sized. .
buildings capabfe of ustng thousands-ef galions of ;uel anr:ually. Other facilities were also
heated.---Separate-mess halls-`ndTeCreaLlonaf faCllYtles were often preJent.

Some gasoline was stored at Nike site motor pools, although not in quantities as
==.=A•si-T4.a^^P

T:E^^^rtr

L

flp'7ttn1^ -51rid liK.11^TATI\T-l.TPT9t1Vn
1. ....... .. .... ..-r.m^j w... p,w.w..w. vywuu .

As discussed previously, underground storage tanks were reported to have leaked
___----durulg_Nike si-te operations, however, a greater source of possible contamination was

mc„e-rial ce^ma-liiii.g=it? i,, tanks afte* deartivatinn. In many cases, fuels were not removed at
uh®ti^:e of Geactivatiot•i and, ove.- a pertod of time; the-IikeY;ht7od of ieaks frVm these tanks
giows-si^^ `n9At1 Fb.....,.... , . In- all probability, most underground tanks at Nike sites have begun to

-`i@afiiinetLi tieteiioration of uic tank8.

5.0 POTENTIAL OPERATIONS PRODUCING CONTAMINATION

Virtually all chemical use at Nike sites-posed some potential for contamination.
However, those chemicals used as missile fuels were controlled more strictly than

-_- -`L- p ^.:-^ -- te ,nn 16r.. .. ,.. ^.=1Flallilc1341YcC aliki UEESeI U C.ak1Fi' mawi^al$^aac uic"y rJcic nnown to be toxic. In many

-cases,_-the.missile fuels and ioniters-arE-strengoxidizerv or-reduce-rs; and even-incider^^I
_--releases of them would not result in persistent contamination because of their reactivity.

Other Nike operations, including missile and launcher hydraulics and maintenance operations,
had considerably greater potential for causing contamination.
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-- ---- The following list of operating practices covers all major chemical uses that could

result in site contalnination. The iist is followed by a discussion of each operation. These

discussions include mention of the chemicals and materials involved, as well as consideration

of all factors affecting the potential for contamination.

- - --o-----i,StnlC hcr arca:

t- missile assembly and disassembly

2. missile fueling and warheading

3. missile maintenance and testing

Y. gene.al la^.cher and .: agazine maintenance

.._.....
ira., aica.^

3. :ire controi operations maintenance
6. vehicle maintenance

- - --- a - - - GEnernl operations:

7. general facilities maintenance
utility service

J.1 LAVTNUIilWD A1IDIWA

5.1.1 Missile Assembly and Disassembly

Missile assembly at Nike sites was conducted in an assembly building located in the
iauncner ;rrea:- ali-missiie r;omponents were snipped to the sites in metal canisters and
wooden fin crates. Minor chemical use occurred during assembly to remove anticorrosion
compounds and lubricate and seal various parts. In the early phases of the Nike program,
some sanding and grinding of missile parts were conducted to repair defects. However,

these operati4ns were abandoned later in the program and defective parts were returned to

the battalion or depot for repair, or returned to the manufacturer.

Sol^!e•pa^!ti^.gwtisa!s^ co.n,ducted in the assembly building. This-was-done-on an as.
;,eeded basis, and battalion commanders could choose to have missiles painted with optional
camouiiage.

Solvents used for missile preparation and cleaning included petroleum distiilates,
chlorinated solvents, and small use of alcohols. Waste solvent could be saved for POL turn-

___- _irL or, perhapsmoreoften,_tvas washed into drains2hatltad_asurface leaching system

connected. Large yua,^,tities of ce^ain solvents would evaporate during use. This
particularly applies to the chlorinated solvents, such as carbon tetrachloride. The effects of

surface leaching systems on contamination depends greatly on the depth of the system, soil
- - - •- - .

iypes,anti_localclimate. And: sandy environments encourage rther evaporation and rap id
leaching of unevaporated materials. Finer-grained soils (clays or silts) with routine rainfall

--discouraga°. evaporation and decelerate leachi:.g of some solvents.

F_15
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Lubricants, sealants and paints are less adapted to disposal by drainage systems,
_although this was probably practiced for small quantities of leftover or waste material. Cans
of r'asteiid ieftovcr l:luteriai were-dt'am^yed as soiid waste, which was delivered to- local
landfills. Rural sites may have frequently used unofficial dumps for disposal of these
materials.

7.1.l. rYll.l.lLLe 1•11Cnng ttrlll WarneaUlng

a::ssile n eling_gt evarhezdi .er was conducked in a revetted area separate from the
---- asselTiviy vuiiding.-I3uri:.g the early period of the Nike program, when conventional

wiisheads were-in service, this-area npen- With the deployment of nuclear warheads, a
------------ ----- FVBt'headma-buildLTlg ^vas-coPStruCted-and used for thrcr nnrratinncp .. ...^..^ ..1.^.»...,.....

^ 9

In this area, missiles were fueled with the various materials and warheading of the
:nissile as acca...plished. The electrical batteries were installed here, as well an certain

R:w = otiser dzilicate structurai-r.raintenance. Service and filling of the missile Accessory Power
nlvwacnften cnnductedinthis area as well

•L RiT TTl ATA G-..G-.1ir^ FueY;ng wiflrUDiL^n, 1rcFl^r^, anilines, lunuryl aicohols, and ethylene oxide required
care and presented fire and personnel safety hazards. Their use was governed by fairly strict
protocol. Turn-intodepoiforofficial-disposaias-a-means-ofrecy^;-ihtg-to-maintainfreshfuei
onsite was probably strictly practiced. Environmental contamination was probably limited to
incidentai rei?ases, _ kYiththeexcepriottof aniline-and furfuryl a lcohol, thesematerials ere
ali:cactive and wouid dissfpate-rapidYy-iIl-soil. - Resulting cornpounds in most cases would be
of ioa, toxicity (nitrate, carbon dioxide, water, and ammonia). Reaction of UDMH and
iRrRiA couid generate nitrosamine compounds. However, the likelihood of this occurrinQ̂
r ° "^^ s^'`° ; --------°--- ---• - - -yiCi.aiiiiUiii was VCIV remote.

htiiy;e ir sxide wa3 -:sed as a;:el for the accessory power supply on the missile. It
was mai:,ai.^.ed and used to-test the system periodicaliy: --Ethyiene oxide was-routineiy
disposed of onsite via burning-or dilution Evithwater_and subsequent surface dumping. As

-
•-

--^' -'-'
' ' •

iler,u:^neu; etriyiene oxide was-used -in noderate quantiiies and is reactive; thus, there is-
--- -- --------- - -virtualy-nV

..
of-vy^^lvlllSV vl ^ca^1^SC11S bVIlL6111111411V11.

A _ r
tt

_^, c_ , _ . • .rls ia€as ome. :uers v ere corlcellec, the pr•lllay propellants were either
hydrocarbons such as JP-4, or solid materials. JP-4 was used in the sustainer stage of the
Aiax tnissiles and le;^ge Qould _preTCnt some_ nntetitial for coTttaminatinn, All drpl0yed
Hercuies missllcs =utiiu.ed seaied solid propeiiants with essentiahy no potential for release.

i .- -._• - ... ...»^.s^^rna.=cc^slz^=2."°^,a-h'3t£4t''utifiliiu:en-p6` aildfTE".,^'a^. -xllrFe+• ^•••:^••

- • - • - ^^ -
of

- •jpilleu llatmrial ocCaiTTng during top-off" of fuel tanks was washed into the dratnage
system. _Spi11_ed batter3r electrolyte would also cause some light contamination from lead ions
in the solution.
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5,1.3 -Massile-Malntenance and Trsting

------ ---- ' ' r^nar,rk was ' the magazine,M3-sst^ ma i.n...,,-...:.:_ .::.., i._onducted in foar Icscations: uIQ ^,.aaboveground at

the launcher, the fueling area, and the assembly building. Refer to Figure F-I for the

-__general location of these units. Where the maintenance took place depended on the specific

-oner2tion.-Sample.Rrocedures-notinv9lvin.g, the fuels or warhead or related electronics could

-bgltandled-in-thamagazine. Other procedures required that the missile be taken

aboveground to the fueling area. Major structural repairs required that the missile be

LLCILLCICLL a11LL rGLlillleu LU ulc Gs^liluLy vuuuwg.

Maintenance or repair of corrosion or hydraulic problems were most common.
. ..:,.. .....w..

were

. .

£ertam mis,.,U ya.Lb were ccmposed of magnes ium or magnesmm alloys and were very

subject to corrosion: - Hydraulic-systems needed frequent checks and leakage was not
uncommon.

k..^..

Removal of corrosion from metal parts was conducted with at least three types of

-' ^ cleaners. Phosphoric acid in alcohol solution was used for aluminum parts and alodine-w-_..
--'-"^""'-- --- ------poi'6der `Nas- used in-water-f3rLertain-milMir-cleani.ng, Most stgni-trant was the use of

• chromates in the form of chromium trioxide and sodium dichromate. Chromium trioxide is a..^
---'-' - . il h 'n r t in ' c i n water and nevrisv^:u material a:^..t le-t..-5-1b ^on a.--ea. - This was-dis-olved _- ..---- ---- used to wash,..,

magnesium and steek--Sodiuni dichrorilate- is also-a solid, but was d'tssot.red in acids to fo„-11

Inesoiutiott Meta4 parts were dinneri in iFiis Soiutlon, '1'hese chromates may have

beeriusecYinquantitiesiatge-enough-tm-cause contamination. Chroniates-are heavy metais,

highly toxic, and, in some cases, are carcinogenic. Solutions used for decorrosion were

^1d^1t5tZdly "` }° l i"t a":ipS-atl(i allowett ta- leact'i into the sJii-. it is- also pos`aibie thatinto
sigfi^cattt=dtitupi^gof-cnromi^lntri2xide_ma.^havaoccurred_during^ctivation: This was
discussed in the interviews.

Cleaning solvents were also used in missile tnaintenance: General cleaning and

degreasing used solvents (petroleum distillate), carbon tetrachloride, trichloroethane(s),

perchlarether,e, and trichloroethane(s), perchlorethene, and tichloroethene, with minor use of

alcohol and acetone. Chlorinated solvents are preferred degreasers and were heavily used.

.= aolver,';s ^upplied'oy tl:e depat were sametimessuhstituted and ;vailable excess quantities of
certain solvents may have encouraged their use. Inventories of old solvents continued to be
-detivered to Niice sites afterthe so1-vem-was-elim-inated from mii;taiY' Y- I-Ocure1-11ent.
F+ereilorettteno:v-as ::sedon-i^ `te-sites-,-but Qc previously unreported. lhis was disciosed in
personal interviews. Y

paitit`^g^^miss-«^=t3^tpoi?etti31?Sa h]S^'o%vzi t";euWoiinru;niuutatt<1 anult;=r
priority pollutant, lead. Zinc chromate paint was used to prime magnesium parts subsequent

to cleaning. Lead-based paint was used for steel. Much of the paint was consumed.

However, wastes resulted from the removal of old paint and unused paint remaining in cans.

_---- Paintis not vveiL-suited_to drainage disposal, however, it is likely that some was eliminated in
this manner. More often, leftover paint was disposed of via POL collection or "solid" waste

_ dumping: Dumping may have been practiced onsite or offsite in unofficial dumps, or else

com?nun;ty landfills may have been used.
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Heavy metal contamination from paints may be a problem on Nike sites. However,
. . q 1.. 6.._ ....:. ....l.: ch 16'1'r. ..F

theigyG^3tiity' in'gCFlnuwatgr. .fd. . iInr`ii.oj% -isru ^au
..
,r-vcrn â Can - uaC-SOluui,i^y'

Of
u,metal I

Wmle hexavaient chrome from chrotnlum .rtox.de is solt:ble, lAn,! and Chrome in paints is.. .........,

- - -- - - - : T - >. : - - - . . _ .,. ..
t^jich eEe s[I!nr1le,---! ni's s0l9IEwR2C11ECrEaSEi the pr^J.̂ 3bihry OftIRdIRg tllese metals Ln.

groundwater samples even when they are present in soils.

Missile-hyd.raulic fluid-was- replaced-on-a-:egular basis, and ?ea_kage, pardicularly of
_ Ajax systems,, was common. Used fluid that was drained from the missile may have been

sump.setumed to-ROL.,ot'-dutnpeid.- iealcaee was usually washed to (hl;
drainage sump. Unused hydraulic fluid also was disposed of, because once a can of fluid

-_.nr^r-,ndanp:? .^^,i .^.r a:^.,^^,i
---" "'--"-'°--'---......-.,Y.....,..,- •--..,..,-o......-...........,...^:j V .

Aircraft-turbir;e=fluid ::ias used for lubricating gears in the missile accessory power
supply- system_. - This--fluid_ was-probablx synthetic. rricresy? phosphate, which is a moderately
toxic material. This was used in comparatively small quantities, however, some fluid^,r..
probably did contaminate Nike sites.

.. t_M
. .

;-;-
^ Hydraulic fluids and paints are composed primarily of petroleum oils. In instances

yyhere1 e^a_avara Aiepnyri nfnncitr nrrcictent contamination would occur.11

:;=i ^•,e ,

_-_'1'he accessQry$ower supply and hydraulic pumping unit provided critical power for
-icfiiirf3ai'illnciiori.fidOi'?n ''^te-ifi irt Gf^lni"sTic: no'u`r "s $teiil5 were tZ 1 r^^' K }^ s"Ld ucyiicnuy aiuiiQ

Y itll the e1 Gtr!cal &yvrjmq._.-Tasrino nf rhr_aOcpscrtry nnarrr siinnly sometimes utilized a "hotb .,. ^.... Y....... YY.

:g;rl" in-uvhietrLie etllylene oxide fuel-w°atualiy-bul,ed. I-iot runs required that the missile
- ^ .{, ^ . j .

.__ -,_ ---- -,_ ___ _- P^..t^4^ -t^-^^R^ ^ Lu lene o . 1LL^ Was M^^'•^^^^ ^^_l:b--- ::: ... ... .....b zm^. ,.y ^ ^v reu2led aiter the lun. AS urcuuvuou arr

ethylYne-oxidewaste-was-disposed=o€-via burrdng-or=pu*.--into sl: - -^a^ -̂ ^aw. It is reactive,.

and would not have persisted on Nike sites.

Pe:iodic_wiPe :,sting-of nl:clear-armed-miss-i}es-and-th.e-warheads were conducted for
radiation leakage. Protocol required that rags utilized for these tests be disposed in lead-
iined barrels and delivered for disposal as radioactive waste. --Tilis protocoi was frequently
not followed, however, and rags were often disposed as regular solid waste. No accounts of
radiation leakage were identified, and since leakage of this type was taken very seriously and

==-=Wat'headsstrictly=ConsttuEt_d=,=-it-#s=uRlik-sriy-th"at raga-ivere-e'v,.:-imici3^ nated hv ^1.,
,. c J J

-- - - -tYteasl^rabledtYtotit^t$-fQf rddldttUn. IntCIVlCWS I:oILLLLtrtned this tlllormatlbn.

- - --=-S7.1:' -Ge-nCt'arl rf.'atiIIlC`herSftd IN^'cTgA2{ftZ-Maintciiaiai,e

-_- -----___-- --_ -_ _----- Maintenance of the structural, mechanical, and hydraulic systems of the launcher and
--_---------------i11agaZmeweresliqnlIlCanb=^nenllcai-llsing nneraririnc SimJl&rtQ the malntenSnce rllIICtloRs

required for the missile,the launcher-and-magazine_required cleaning, painting, and
v ir uP.erS f., i• • • v11,3.'rliirf•• "'• • •llld£alll__ W£7r1C. 'La..Cn nlltne i.v̂.fealCC3a3.,ill13:-i-ne elevator {:5EiiLO move

missiles ugfrorr>-underground_3naga.zines had-anextensive hydrautic cyctem,
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Nike sites varied somewhat in their magazine and launcher configuration.

-irlp ' '^ ^ ^^ ^^^'`I high water tables-^-----^}ndergPfiT3ti(tTilagaZlfiES Wefc-st^andard-,- bi3{-WEre 1 raetical laa aleao wau

(Florida) or permafrost (Alaska). Arrangement of the various facilities was dependent on the
.a..^:.... ..F 7.....,1 tn.^.n7n

_^_1c11^nuV11 Vl 1VVa1 W110.111.

The magaziae stored missiies and contained storage racks and a rail system used to
deliver the missiles to the elevator. Once aboveground, the missile was moved on rails to

the launchers. Rail handling of missiles required that all portions of the rails, racks, and

dolly wheels be clean and free of corrosion. The rail system was cleaned with metal brushes
and s^ivent_ iyaphtha-type soivents were routinely used to wipe down the raiis, leaviug a

Iieht. oilV residue coatinQ the-surface.- - Painting crF the-raii^tr^n:ttu^es probably ut-iiized a iead

o^ide Fr^u-ner -followed-by-a-a;at of "OI green", per oYrating n:anual procedures.

.^w;
r:^r ^5

^_s;: _

r^

As with the launchers, the missiles also routinely leaked hydraulic fluid and required

routine maintenance. Leaking fluid was washed into surrounding soil. Used fluid that was

--drained €rom the lauttchera probabiy-was-collected--for du*_nping nr riispnsal by Army POL

personnel. In some instances, disposal to a sump and subsequent subsurface leaching may

have been practiced.

,' In the magazine, waste materials (solvents, paints, and hydraulic fluid) were often

washed to the magazine sump located at the bottom of the elevator shaft. Leakage of fluid

--_ _---- ---__--- =-=i#^?^ e1^va.toy nvrirall ii^collliLprodllEe a-collCtdelc'tb^^ V6jRtile_for diSpESdi tU `[he sllnlp,.,^...,^_..

Hydraulic system "blowouts" occurring during operation of any hydraulic equipment would
ranse instant relPaae nf fluid.

-__ Hvdraulic fluid is a hvdrocarbon oil of moderate-viscositv. The constituents of

hydraulic fluid, as with other petroleum products, are varied and numerous.

^.i ;i;:^:^:^::Hi^^iiv CONi1ROi. Aicr.A

5.2.1 Oneratina ivlaintenance

dne_^1't.'??.arV-i:2sSion=IIflht+ IFr-;iFPa e11^S ^Rl13F^iaclCi"13g ^ill^r iiila$li^ b^ild'uuY^.,..___ .._...__._

-13adar, con,isting of three systems; did-r.ot require eattensive chetnical usu: Phaintena:lce of

- radaar was tnosfly eYecu`icai, utiiizing small amounts of solvent for cleaning. The high-power

ccruisition radar systeul used a cooiant pumping system consisting of an ethylene glycol

= circulating system and pump. The ethylene glycol was replaced atmually. The pump was oil

lubricated.

-== ___- ---- --_-------Faintsompciseci-i_ne=mostsignincant citemicai-u^se on the radar systems. i^isposal of
- naint at the IFC-area-was limited bv the availabilitv of disposal facilities , Waste paints were

more dikely to ^e-collecte-d and ramnvari fnr nffci te disposal or occasional "unofficiaP'
_ __ __ ,,..

............. .,...,.
..u^.ii%1.:15.
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cafat'itnii'eleCt QIZi-ca]_M^11-rVmill-YlertlVlLY-cNVbS LI74G L1l1114111l1111'-I^iv^il

radiation sources in-minuteamounts_-Thesetubes_wereoftendisposed of indiscriminately in
-^aTiSCr=DOistonS of "liicSlt4`=o7^2atitTnt. = TU1Ses_1?^y_haV^^eL ('ii5bi^d with SS}!ld 4Va.^' •-,G. or

pven "tossed"- on theground.- -In-the latter portions of the Nike program, -these-tubes were
==-^rE^tricttXcontl'o^Cd._D^iteloSsible onsit^-dtsp9s^, theYo1^1ffieand h_ani of this

matenal-is mimmaJ. _ A i}robable maXlttlll2T1 ofS17C c2f-tkse-tubes per year were d1SCarded in

this manner, according to site interviews.

e I I :;.,:s.,j.. XR..e...,........,..
--------J.l.i. ^cui\ac a^anluacualaa.c

i,imited motor pooi operations occurred on Nike sites. An individual Nike battery did

not have respor,sibiiitX for vehicle maintenance. Vehicles were delivered to the battalion for
all maintenance and service. Occasional minor service or emergency service may have

--consurned-small voiumes of solvents-,-pamts;-and lubricants, sothat minor contamination in
the area of the motor pool is possible. Sotrie iimited contamination from gasoline is also

® fi: possible. It is noted that at some locations, the battery motor pool was located in the
launcher area-^.__

77-

, ,
J.J liLP^.KAL

,,,,,,,,
Vrl:l(AT1V0I11)

5,3,1 (_eneral Facilities Maintenanee

Painting-and-cleaning were ttte-unly,:onsistent-chetnical-using-operations for--- . _ , _-
i

...
-tnatht@:anee orotCeF :'ke:actttties.--butfdtngs-and-strsetures were ulamtauled and certain
punitive functions for military personnel consumed-paints and cleaning materials. The
common building paints of the 1Nike_period used lead as a pigment (20 to 30 %,l. Onsite
disposal-3fpaint was- vari3ble.-- In-some case,,-ground leaching systems, such as the drainage
at?he-assembly building, are likely to have been used. "Unofficial" dumping of paint was
also likely. Septic systems may also have been used for disposal to a limited extent.

R!ater-soluble cleaning products are likAvta_ha_ve-been-discarde-cT_via-surface disposal
ons:K, "fiushirig" to-septicsyste,,,s-, orground--ieaehing-systenis.- These-products are
uriiikely to pese cont'-*ninatiot>-problemg hnnivvPr , because of the limited quantities used.

_ ._ -resttztdes .,ad so.:.e use at ..^e sites, however, thetr use was quite vartable and
= pr€bably -iid :totros€--a serious-conta:Yiirration-ha`ard. ::erbicides were used at some Nike

--=-siie5-io ISSaaIS^>I3 ? Pgrta[ton free-are2S around site pe^.meters--a^,d lat1P. h arPas. The function
of this use was nrimarilv fire e.^.ntrol.i...........^
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_ -_----- -------------- --'- -- - - ' .. ' d , ^ r eP cinniFirant nAIPNiite sttes were s3pYOrted by ^er a:n arst{e rtti l:ties Hhi h-pe b. .. ... .......ntta
for contamination.-A number of generators were used to support emergency operation of the

-----s}te,-includir.g r•adau-oFlaM IFC-area-and missile readiness on the launcher area. Generators

were carefully maintained and routinely tested. Diesel fael was stored in large quantities for

generator operation. Fuel was likely to have spilled during transfer and pumping operations.

Tanks were typica-Ity located beiowground, and remained onsite after deactivation. Tanks

-
l ttviiic i_i"c site was operated, and fuel left in the tatlk after deactivation isnr.^har^ir, lP-^°-ak^^i fi ler..,,,.. . . ---

likely to have leaked as the tanks deteriorated.

'^-tsls werzalso=used to s*.o£e-f>@l- oil-fc3r heating--puYoses. eitn;lar problems existed

with these tanks, and quantities of fuel oil also are likely to have contaminated Nike sites.

i^hese tanks could have been located either on the ground surface or belowground.

;=r Quantities of fuel oil and diesel fuel in use on Nike sites consisted of an annual use of
sPvP̂_̂ Ta_lrhrnicand-galinnc The extent of possible cvniii]atlOn from these tanks cquld vary

considerably from site to site. The diesel and fuel oiI storage tanks were sited at several
..._ ...,.

locations on both the Am area and the launcher area.

.^...
- Waste oils and hydraulic fluid were routinely used to control vegetation along

underground cable runs. Cable was usually run through shallow, concrete-walled troughs.

Large cables connected the launcher area and the IFC area. Oil was poured in or on the
-

---- - - • • `.^_ • . .
---_-_--^rou^to-einisinate vege^aLt^^,. .n ^roduced wtdespread, but low-level contamtnatton in

both the launcher area and the IFC area.

_ Polvchlorinated binhenvls (PCB) were also in use at Nike sites in transformers.

Release of PCBs would have been very infrequent since these are sealed units. Occasional

rupture of transformers is possible and would have resulted in contamination with
,._ .:.,o.. ^ ' ^ - ---f-------

-------------- -- -^.vuiYaiaaivciyo...a.l voltlmes of lTlatertal.-^herl Qedt:tIVdtIan oC(.I1rreLL, LraILS1aIIIICIJ

remained onsite and eventual deterioration may also have resulted in some contamination.

rCBs- are reiauvely -immobiiein-soilffnc[ cornamination wouict have been limited to the area

in the itnmedtate v-icinity of a Ieaiting transformer.--4he_quantities and infrequent release of

PCBs make it unlikely that serious and consistent contamination will be found on Nike sites.

Asbestos was in widespread use at Nike sites for insulation puFposes. It is unlikely

that any quantity of asbestos was disposed onsite, since the material remained in place during

operation and would require disposal as a solid waste. Although there is probably little

asbesfioapia,sent asagrou€tdcoI'.t'3lnit12Iltr1L:&t.lCely, to remain onsite in its original fotm in-- '-'•-'

-builckings, on piping and -ductwork, a:ntil--re€tioved during demolition.

5.3.3 Deactivation

Deactivation pt'otocol; according to stated procedures, does not suggest any source of

-cor.•,am'.natiotr; however, actual practice-of deaetivation probably-€esulted in dispasal and/or

_-_-abandontnenG^zf^onsideralzle-volutnes of potentially hazardous materials. Specific practices
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va&ied signjficatttly from site to cite; - T_Tsed_chemical materials were normally returned to the
degot at the time of deactivation for credit on the battalion budget. However, during
deactivatidyr,-it oftelr ptoved expedi{ious to simply abandon some- r,iateriais; and partiaiiy
used or waste material was probably removed by the most efficient means. Dumping in
municipal or "unofficial" dumps was reported to be widely practiced, as revealed in
interviews.

As an example of deactivation procedures at a particular site, an instance of dumping
chromium idoxidejcl,rome 'vs') in excessof 100 lb during deactivation was reported in the

-
- --- : inte " - "' -`- -"- - -, c anri nthrr Arain af`uei^s: --rvare o,,s, ^ aisit;,-anu-solvents were discarded via sum-- ^" ^ p.. ___ ,,.__. _......abe.

TlarrPfi ,i,rRPC.gf_iyCstg Sa Cr^ iPlivPrri to _laildit^i5-Blid dumps. (ingitC 1^nAFllmg of Wn9tC1011 ^ ..... l.

probably occurred to some extent. - An-y dumping of UDMH canister5 w4uld have occurred
at this time. Pesticide dumping in barrel quantities was also reported in the interviews. This

-- ,.x1_ -- _- could present a gotentially serinuc aiTnough very infrequent, contamination at the dump site.
The serious possibility of contamination resulting from deactivation is difficult to address,

.., ...b.. ..... ny P 4_-howeve^, berataw of th^ ^i^tiN abii'' of the dis osai locations and the uantities of
_materiais discarded. -Ltuty iow-iying areas onsite which would be secluded from the primary
operating-area were -liiteeiy-cand'.dates Liir sGiTie "unofficial" dumping both during site

3u^^l..u
at.

/tw9rtiv9tinn
-P.^ Vi%YL4LLVll 4L.4LrL1.4L1V11• e

...y-.

n.u`_."_ ivtiST^Fc UONTAMINANTS LIST

6.1 GENERAL

= -=Based-on-€he-prevvious-analysis-of site 3perations,--the=masier iist of corMa111inant5 IS
;Lrr,v;ded, ."bi;.h_consicts nf-the ^iotentizl-cnntaminants of farmerNike sites. - As sho:^ n in
Ta^lee i' i-cFe'i-^l,Teanydit`:cfenL&nbstanEP&-S.L'4re-fo',{-nd tL1 have-pJtenttal-ly-C^vntwTiinatu
--- - - . .
1V7$eSites. -^'lanyo^-Thern,jlo=,keyC"i,^re-tnt-uSe^1n i^uatl`t1tiC$ that lustny evaluation as a

Certain other substances that are potential contaminants were used erratically,
ana ;iave an-extremely stnail likel;hood of being discovered on iJike sites. Other possible
On;,,'7ninantc havn-yelv brirf_Llfe_rC ertwnCle^m thP amrironment and will- ^L Llw-l £ no longer be °

present.

- • . . . ._ . .
thisHso;^itrtlier disctission is presented on criteria u^eu ror developing timaster list

from the general inventory and discusses particular materials regarding their likelihood of
------i)eing- -consider-ed a- ot@ntia}-site-i.ontaminant:- ^tnasterfi^-P Crf Coriaai.iiiaiitS .is presented

--- :..z T_able F-1. -Table F=2-presents a listingof aii 'poteniial"contaminants based on location
- - VL 6lrLLYLLLI.J.



DOE%1TCI.-7J-'f^, Rev. 0

°r

_.,_.
;: 7-,

___ _Table F-1. Master Contaminants List.

LJ3?r^ ^ lia't^(chsrht ^.(-__ .I T•.-_---t ^R-^yA

genzeite- Solvent and fuel Evaporation, drainage, and
constituent leaching. Fuel tank

le."ge.

!^ _L I....:.ln^^ruofi tetrachl^llu^ Solveef 4inn
drainage,EvapcraL., .., ..rainage, and

leac.hino.

^ •utn (chrcri;-a^es, --..,lirvmt ^ ^ ^^^°°„o-ueecrr :ns ....^3^.,. "..°
ll;zage and leaching .Ll4

chromium [III,IV, and VI) parts Surface disposal.

Perrele,;,,., hhydrocarbons--^- Fuels, lubricants Consumed, fuel tank
n^

[Ealia3E; Spill iu Solal, rv

turn-in, drainage and
lea-c31ing, surface disposal.

I Lead Paints and battery Dramage and leaching,
etectrnlyte POL turn-in.

^-_P_rrrhl_o_rethvir.ne Solvent Evaporation, drainage, and

leaching.

Toluene Solvent and fuel Drainage and leaching.
constituent Fuel tank leakage.

-I-, L, I=tF s^loroet ane ^olvent - - - - Evaporation, drainage, and
leaching.

1,1,2-trichloroethane Solvent Evaporation, drainage, and
leaching.

Trichloroethylene Solvent Evaporation, drainage, and

leaching.
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Tahle F-2. Potential C.nntami,>3nts for Nike Sites.

6^{

6 .

6 .^!^LL

-^-

I Area Aetivitv Potential Contaminant

Missile-nadntePancC-and assembly area transformer Polychlorir„ted byphenyls (PCB)

pad

mi"ssiie assemLly-BrCa----- --------------- pctrGicum distiiiates;

chlorinated solvents; alcohols

^--Missile#tieling ard-wWhead'g Wea. Unsymmetrical dimethyl hydrazine (UDMH);
- -inhrbiied red-httmnyntittcactd (iRFNfi); aniiine;

- - fitr(uryl alcohol;-ehtylenP-ocidv;-hydrocarbons suchi
- - -----------... as iet fi:e.l LiP-41

--r-------

^ Missile maintenance and testing Phosphoric acid; alodine powder; chromium-
tr:oxide; sodiem diehrotnate;-petroieutn distilla:es;
carbon tetrachloride; trichloroethene;
trichloroethane; alcohol; acetone; paints containing
chromium and lead; missile hydraulic fluid; tricresyl
phosphate

General launcher and magazine maintenance - Hydraulic fluid; paints; solvents

Control center operations maintenance Solvents used for cleaning electrical parts; ethylene
-glycol

Vehicle maintenance Petroleum, oils, and lubricants

. ,__^-"-i"`-.-,-'°•••••°°°.. - ---r• :.^:ny :::a::se::a::ca --- -- ----- --- ---- ---- -
t aa..,.ri rh.....ainec,' ^PeiICSAeS and herbicides.,,,... r,,.,..

j Utilities Transformers (PCBs); above and below ground
storage tani<s used-for gasoline or fuel oil; hydraulic
fluid

i Deactivation •o:vents, n.els;paints; asbestos`conta}ningdebrs
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6.2 MASTER LIST OF CONTAMINANTS

...,. ....Eaeh of ihe- substances-:dentified or. the master list ^lra.̂, used in significant quantities

on rvTtiZe • -..
and has

.. t.:.d. ....n
. .

-------- ------- _"siie^ uru ua^-a iuKii Nabiliry of £ausmg contammatlon. Most o 2 other

materials identified in this investigation were eliminated from consideration since the volume

^f-use-orf-Nilrt sttes^ smal^ -^ertain af^e=chemicals idet_tified in previous investigations
r' sfllate^als AgencyFLTSATHAMA) werecona;et¢dirE+, the-L1_^._^^nv To:ic^dI3aza--

not-included on'he master list. The pri.-,.ary criteria for not including materials on the

master list included:

• materials were used only in small quantities

+ materials were used with extreme care such that only minor quantities could

have caused contamination

--•°-° to the _.....,,nment such that possible contamination$ tilatEi.mts were TEa£t:ve to thP vnvirn
, ,..

----^^.^ - ------- ------- ^ - - °---- ---`--1 i t aYnirilv with timrrrom inese maEena.s-wot.ld13aved:sstpa.edr,.. .,
:;•^--^.

-- - - - - - - ^ ^ n
comprising master^ S^,ectfic discussions af=L7:, substances HVllli/11JLLL^. L.Llist, and of certain

------ ---aEgn§f"er-==S'iate,liei'.Yninated Trom-uie-11st:are-pTeseTltiediiktt'ie-f6llCw'u^ag
....y..^

..L..
y _îaS

^
g=z"^; -- -----------YaiaY

-
iu.

6.2- 1 IfEnZEne

. - _ _ • ___ _ _
Berzene-was tnentloned-in-Llt. Arrr,y Manual TM 9-1400-250- 1 5/3. enZene was

p e program and was eliminated from-- robabiY '- use asa solvent in the eariy-stages ofthe Nikin
--updated standard equipment inventories. It remained in the text of the unrevised portions of

the manual. Benzene was removed from military use due to its toxicity, much the same as

-was carbon tetrachioride.--Benzere is alSo-a cor'.man corlstituent of od;er solvents and fuels.
--- -- ' °^ - ---'-- -^-ifin I mm^nn4e of hnnv s iteGasot:ne, :̂or^xa..tple, orten- :̂^Ll .:̂ins- ar,^..e_t^: _^•_LL__ _•1 __..-ûn..e, so that Nike
tcontaminationfrom leaking fuel tanks or other solvent use increases the threat of benzene
contamination.

6.2-2 C9rhiTl Tciia^hi0itde

As indicated in previous studies of Nike sites (McMaster et al. 1984), carbon
I4__ L . . ..

tetr•achlt5ride was used m tt^e early poi^ions of the Nike program. it is a supertor solvent and

used extensively for cleaning and degreasing.

n 2 i inrnminrn

Chromium originates on Nike sites in the cleaning materials chromium trioxide and
. . . . . . ... --• - --°--- - ----sti^iiiTlT'tlie^Il•brrate; ^S-we7t as^n znn: cnruma[e arnr wierTawis.

r. ^ t
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6^ A v_.a-----,,,,,.
.^.+ rc^awcwa^ alyuavcaauuu^

Fuels, nonchlorinated solvents, naphthas, lubricants, paints, and hydraulic fluid all.
- - --- --°°- -- -`--- _ ___- tal,l-LT,itn .Sllfy_SSaSs-o_ _petS'oktIIt-L.l?ydrLtc2*bons_ - Rrra„cP thrr

-`
e are thousand5 of rl i ffPrrnt but------ °- ........ .....

^t^}l,:r rYdi^carbo,^.srthwy-areconsiderell-as a_groull-wh.ellilealittgwith c.nntamin^a,tion from
the materials mentioned previously. In sheer quantity, hydrocarbogscollsSitute the most

signif?cantrToteneaacoiat^t^iiaritof iornier iui ce sites .

6.2.5 Lead

i.cad or-ig'u-,ates on Nike sites in battery electrolyte and lead-based paints. Paint
.. . • .• .

Isposa at i e-sites m^ have zause extenstve conramtnanon by tead.

V.iI.V a4aF111V1{.4L,^^.11\.

z.avw^

Interviews confirmed the use of perchloroethylene on Nike sites. It was used as a
l...w-^ L..LI 1. t.a«. l.l..^:d.. ..^--_-^^,^^uc,ga'vr^cy a€t^i earui,,,^^^ac^t^u,ue use ceased and hefnrgthe introduction of

trieitiorQetltene and rr,rr,iorQe"aes 111¢b Yolumeuse-could-besxptcted during that period.

...
-- - - - ---O:L.^i a-_ui,. ucnc

--=-1-4J1uPn.e -wasspediI1ed- -IS aCIe$niIIg s•^_•lvPnt for m'•`-^'•1e =Qmponerlts. It is also a
-` ^- - _. -major component or ru -' -ets a

,
and o

.,
mer soivents.

vZ.&- 1.1:1-TrkhlorW&haneg-l9i;2=Trcchioroethane;anit'frichivroeiherie

1 l1H LLJI.':^o; t3°iese SoivetIts was previousiydocdttieiued by uSnfriAiviA and was
Coiuuiued bv this investlEatton.

6.3 OTHER MATERIALS CONSIDERED

_----_The-matetlals disGussed-tit the follD-wing- paraara{thSarx- pntPntial rnntamin. ,ants that
---- ----- were not n!acPd on the master list of contaminants for the reasons previously discussed, but

+r ant ^eEatt--fiK^1^Ier_4}lS ,^ru. i<̂)^t se le* y -^rP n1P ----- .„H-n„o^i ;_., ,;u.^.o. sv,:rce material as---
possibie contaminants.

6.3.1 Unsymmetrical Dimethyl Hydrazine

..,., ,,
ui;r^a^ was used in small amounts and stored for use in small sealed camsters.

---- --- ^ • •uuNltl was care fully handled and controlied on Nike sites. Spills very rarely occurred, and
only intentional landfilling would present a contamination situation. In the environment,

,.,.,..._ on ,.,:,.JMH dQes not persist, -beeau e -e€ :ts reaetrr; y. UI31^i^I Wlii not occur ,, N,ne sites,. . . . ... .
-_-----z7^^^,n ceaien ^anicterc _ -ann w,ii-nnf-RP-tQLrld-4n watvrQr$QtI-£am,^,IeS.
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6.3.2 Ethylene Oxide

Ethylene oxide was used throughout the Nike program as a fuel for the accessory
nmwPr s,i„nrv qvzrPa, This----- system burned ethylene oxide primarily to power missileY. ..... Y.--^ ^
gui ance-hydraariics,- -T-lte-syste.mwas-tested-periodicall-ywith a- r'hot-run." Waste ethylene

r nf_,-.,«,e_diaiziv „v burnine or dilution in w1tei'tijild 4tLS1t^ dLllllp#pg•

Ethylene oxide is a reactive, volatile liquid stored at low temperatures. (It has a boiling

point-of-I}-°C:)---In-the envi.ronment, it decays in a very short time. No ethylene oxide will

remain as a Nike site contaminant.

- - 6,1,3- Aniline and Furt"aryl Afcohol

`i hese starter ilie',s were not used in large quantities and pose very little contamination

6.3.4 JP-4

• - .
--ay ^

,,,r r
+ is con^iderPdalnng with nt PrJP-^41s a fiydrecarbon iue1. ^'o.^-.twtnmation

.

.fuels under the hydrocarbon category

-[,3.5I,ow-Level Radiation

Radiation resulting from electrical tube disposal caused extremely minute

------- ---contamir-ation-with-no associated h??ard. Leakage from nuclear weapons did not occur to

--the-i-..e-St-of n,yr 1rnn,vlPAvP......... ..b-

63-6 Inhibited Red Fumin¢ Nitric Acid

IRrNA was an extremely hazardous material that was treated with great respect by

Nike site operators. verylittie con-tatnination via spillage occurred. The small amounts that

were spiiYed ralsidiyreacted to become- nitrates. i.iitrates occur naturally in soils and are very

commonly used as fertilizer: ''Fltere is practically no chance that serious contamination of

Nike sites occurred as a result of the use of IRFNA.

6.3.7 Polychlorinated Biphenyls

.- - --,_
P C1

,
TPC t

,
n nPIYPCB§ v^P^rP-pieCPn..t on N. „ ..: Y.,rmanent, sealed electrtc trans ormers. Small,

a^tivation.et-ratic-',eakage-8r transfdttners-probablv orc---rnTed- -dur^ig- site-ope.atfon and al*wr °̂P_-_F ^ -
................___-.-._,ClJrltan'liir°ation-re3^Y`iti'^Ig'T1otn_U . „

iC^r Inc
= ^.++air71, 1av^....nalr^i°..Cli _, t^..Y_n^,reA..l..^c{a11Jla and nnlilro y^i$"Jr'ou arran to

-------- ---- - be discovered $atcept-from xisualobservation-ofa_ leaking transformer. Therefore, PCBs

-------were not included-inthe mastertist=tor screenirig duringihe preiiminary determitration phase.
- -- -- -------------if-FG13contaminatiottis cuspected,-it-will-hp-investigated-nna site-specific basis.

F-27
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6.3.8 Asbestos

=r"s^b^ir1 rc^t+ ^ otr_,,^;t--itt=lts=origin^-fe^rrll i_pi;alldingS3nd on ^Y'-t!g = a
Asbestos was not inclusled on the masSei list for screening during the nrelirrtjnaly deteI-
mination phase.
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ORGANIC DATA QUALIFIERS

U - Indicates compound was analyzed for but not detected.
-J----dndicate-s-an estimated val:,le.
-P--- Th-is--flag is -used --firr-a pestic-ide/Aroclor target analyte when there is

greater than-25%difference-^•-0r detected concentrations between the two
GC columns.

C----Thts--fl-ag --appiies-to -pesti-cide-resultr where-the identification has been
I.Y rr lAAc

YVIII 111!!GV J VY^ 1"IJ.

B - This flag is used when the analyte is found in the associated blank as
well as in the sample.

E-= This fTag-tdentiftes-compounds-whase-concentrati-ons--exceeded the
_ cTaiibratTOn-range-of-the CC'r^iS instrument For that specific analysi.s.

1^1, ---=t^'s f .-3
^a^ i

E-̂
riY^f^s. . û11 rmmnnllnrlc r

-s_a ansl,ijt-ri-a at-a-SecQI^d?rVi =L s
J!l..l

U
.

a^iuLion racLr.
. r. , . , ._.

- 3i -- T Ts1 Fag ^icaiES Ll at 8 i 1C -TS `a- siYspecLe('i a ldf 1-C6ndensaL 1-n priruucL.
N - Indicates presumptive evidence of a compound.

.._^.
•°--`""'•_.--- .. :::__...__••...•_r nAT^ nll"1 rrrrnr-- ---- ...

____.y - - ------- ------ --- --- ------- ------- l1WrtuMlrlL uMIM VUML1f1CRJ

c t°a

C(Concentration) Qualifier: " B" willbe enter_ed_i#_the_reported value-was
obta#ned--from- a r8ad iilg tirat-iias leSs ti9'n Lhe- Contr 5Ct Requ i red

^_- Detection:- timit jtR"L'j-trut greater than or equal to the Instrument
-Oetection Limit (IDL). If the analyte was analyzed for but not detected,

I r gv_L...+...M̂Lda. T,-,R-:_,e. W..i be_ e-ft_ -b 7.ank if the rayUlt i_ ••--
-- -- - - -- -- aDVVC LrIC 1.I^UL.

Q Qualifier: Specified entries and their meanings are as follows:
E The reported value is estimated because of the presence of interference.

An_explanatory=mte=mWSt-=be=4^:c_j±.ta:j-^,nde_r C^mm-n*° on the Cover Page orJIIYI!GII4J

on the specific FORM I - IN.
M - Duplicate injection precision of 20% not met.
N - Spiked sample recovery not within control limits of 75-125%.
;_ Ti1e--^=epo^ted-val.:e-W^^ determined by the Nethod of Standard.._,,...

Additions (MSA)_
W- Post-digestion'spike for Furnace AA analysis is out of control limits

(95--115"zl-,_-whi-le-^ample^bss^rl?an^,e_ i^=lei^s-±han=Sl^-of -&pj-ce--alsccsrhanr.P,
* Duplicate analysis not within control limits of 20% or +/- CRDL.

__---- _----- 4_^-£otreiartinrr coefficiefi2 ft^r-tt,e-MSA is iess than 0.995. -

PESTiCIDE/PCB ANALYSIS

X dJsed- to--€lag--the i°esults--ofsi-ngl2-component target pesticides in samples
found to contain Aroclor 1254.

Y- Used to flag the results of compounds which were detected at levels above
the concentration of the high standard.

ra_11
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APPENDIX I

POTENTIAL FOR ORDNANCE AND EXPLOSIVE WASTE CONTAMINATION

ONFORMER ANTIAIRCRAFT BATTI!;RY SITES
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_ tiUiitfi.-3.?.i-^#7^-Dev. v

I:0-#1^RDbl<ANCE A_NDEz0?rOSUVE-WASTE PROBLEM

= The-use of explosive ordnar.ce by-the--militarf Yredates the FP"ol„rionary War. It is....
=ttBtL^^1^_r*T^1f^ddtlg¢rr3S3=fprMMv rranv years. riazardous pieces or

ordnance are still found occasionally on Civil War battlegrounds. Advances in materials
make it likely that some of today's weapons will be lethal for hundreds of years. In the

United ^tates, former battlegrounds are not the most common types of sites containing
ordnance and explosive waste (OEW). Firing ranges and testing areas, munition
manufacturing areas, weapon and atnr.:unition storage areas, disp:,sal areas, air

-- -- --- --- defense sites, and wpapon-transport-staging areas are all lilrely to contai*t OEW
contamination.

-_ ., --- Pt'iorxo-about 1470,_ land -burial of vttnecded ordnanc.e was an accepted practice if sea
burial or demilitarization was not practical. If a facility handled ordnance at some time in
the past, there is a good possibility that there are some ordnance burial pits at the site.

--_ -_____^ --- - --- i:ot aEWontaIIIination in the United States consists of United States ordnance.

During_ and after-military campaigns, it has long been common practice for captured foreign
weapons and ammunition to be'brought into the United States for test and evaluation, or for
disposal. After World War II, for example, train cars of foreign ordnance items were

_--brougttc comunitions plants and eventually buried. This practice adds to the complexity of
__-OEW remediatinn_ since vet'y_ tirrle ofihis fnreipn_material even enters the inventory records.

'' --` - --` ;l recent----- -- ------ 1ror^g s€coL eptng was „oa arr c,LUrced requirement- until ----decades. Very-- - -- - -
few ofthe older sites have accurate logs of what types of ordnance were used, where they
were used, or how and where disposal took place. Even in cases where a previous attempt
^s^aa m^de to clvat3 up OEW at a facility, the remedial action aenerally produced only cursnry
records and few maps showing what was found and where.

1.' . . !1Ti^ . ' • .-- --- -- -- E3tie ot the strongest urivers iiiaxmg \w comamtnation a ser
i
ous concern now

i
s the

,. ^
LZexmtttg=^31i1E atw-_SCaL£tLy:OS tln^^ve^tlpe(i 1at1 1ii iTin_riv niiiVF ^i-r'ic____ _, ___._ __nsc 5ites, space is at
a premium. It is no longer economically acceptable to keep large sections of land from
being used because of OEW contamination.

2_:O-AORDNFiNEE-ANL;vX.P:.OSi:'; C:'A;i11V-L^'ll

OEWis-a-€orm of conta.ntittation-tltat presents imminent hazards to exnosed
individuals. It is typically unique to military operations in that the material comnrisine the. -o ---- - - - -
contamination was munitions or munitions related and generally designed to do damage to
enemy personnel or material. OEW consists of the following types of materials: bombs and
warheads, guided and ballistic missiles, artiliery, mortar, and rocket ammunition, small as
ammunition, antipersonnel and antitank mines, demolition charges, pyrotechnics, grenades,
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tL•srpedoecand ;ieptt; charges; contai;erized or uncontainer^ed :igh-expiasives -and

propellants, materials depleted uranium projectiles, chemical warfare materials (mustard,

nerive-. etc., agents)_ comnor2entsoft_he above_itemsxhatareexplosiveinnature-or-otherwise

C,medto cagce.damaQe io.persormel ormateriatfi^^..fttze^ boosters, bursters, rocket

mortors},-andsoils tadthpxplosive constituentsin concentrationssufftcient to present an

immi:.@nt safe^_, h^ard. Soiis andgroundwaterc•ontaminated wittrtrace-explosives ue
^ -- ^---- ---•-cbrrsiderea nazaruuus waue.

Ur.expioded ordnanee (UxO) fs-expl0stve Grdt3atir@ that hasl;een p:i,med, f,.....,zad.. ,

-arffiecf,-or otherwise-prepared-for action;-and whtclr-has-been^"ired, dropped, lautiched,
projected, or placed in such a manner as to constitute a hazard to friendly operations,

staiiations,-personnel; or materiei and remains unexploded either through malfunction or

design or for any other cause.

^,qvE UXO personnel are grad^.'tes of the U.S. Naval Explosive Ordnance Disposal (EOD)
School, located at Indian Head, Maryland,

f. ra
...y_

wr-
_ _ f] T..Tl1T l1Tt21 • 1TT

HAZARDOUS AND TOXIC WASTE

^ .̀ {z pa.^p c- ryy i ry^r^,p +st n
ĉ^
=r^ rtnn } x! r- `: ^.1 tC or theil'YfalYil4'aaLn"J ^ suYriiLi aaSv taxbau-v-i.n p

environment must be eliminated. In addition, remedial action must be taken if hazardous and
toxitowa-ste -1.11i-w)-ispresent- 'rhe-HT-W- program-is-more_man,rP than explosive ordnance
e;.ginee::ng and many professionals have grown to associate Comprehensive Environmental

= Rp%F,r= ' M---°°+:- and Liabili^f Act (CERCLA) response with HTW.

- The OEW and HTW contamination categories are separate and distinct. Neither one

is a subset of the other.

____Theze-areso= fundanlental differences between the characteristics and behavior of
.. n${tlnrl ^le$e n1iiP.iP. _dont2mi_. nces make it necessary to use different_ . . . • -- • - - •---- - remedtatton equtpment, proceaures, and sa eguards or OEW and H w environmental

mtarationtffort^: `^ux =,..T -^rSOm e1- 5ki11 rey'auramentS and traitiing needs are also^^^• •^, r

souiewitat- diiferent 13etween ure two categories. ne foiiowing paragraphs summarize factors
that set OEw and riiw contamination apart. The distinctions represent the majority of

ti..« - ..,,. .,i...,.l.,.o V_.=o...:
a^
,,....
s

. o.ia tn all nf thvm^r:

--- - - ___ _ = a - '^,^b;;;^ FIt^I^iV -contarrtinants ue-generaily-more mobile 'tiian OErv
oontaminantsvVHazardous and toxic waste products can move through the environment by
direct contact with humans and animals, by becoming entrained in the air, by seeping

=thr3tiglf t:'i@ st3Yt u'^-micfi'ae wiukivundwflteror-$tIrfacP -watCL,- orvy=lieing absorbed into the
fc^a€Ichain of hutnari^L auu anifrtd3s: Most ff u.csc :Tiobiiiy options do not apply to OEW ,

particularly not to cased explosive materials. Once deposited at a site, OEW typically
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remains at that site. There have been instances where OEW objects were moved by localized
flooding and erosion. In some climates, the freeze and thaw cycle of the ground causes
upward vertical movement of buried objects. About the only ways that OEW will move any
significant distance are through ocean tidal action, or through a deliberate human action,
-e.g., a dredging operation,-or a per,on collecting souvenirs.

-- - -b:---Chemieal-I-3etermitsation. -iaboratory-anaiysisofsoit-air-and-water-sampies
collected at a HTW site can give an accurate indication of the type and concentration of

-- -- -- - chemical- present. - Similaz detetminationca_nnot-be made at the typical OEW site. It is too
hazardous to dLe„t,t to open old ordnance items to sample the energetic materials inside.
Examination of the exterior of an ordnance item often does not give a reliable indication of
!he-interior-_contents-.-_Eor-exatnplH,-a-giver. artil lerv shPll design may get filled with inert
stimulant, any of a number of different explosives, a shaped charge, multiple explosive

^-- .-. ``^p^^ble L̀ pG rVr ^:^ ^''^'-^tI21°'•:v^^a(3??LL? :i:^ccriaz:= =iicr2='^_2=f6+f-e.,ternE::,Iii''s paint. - ^ii^ii IliiiibO, Vi V'sv -xYY l

---^ ^ndic_ - _,__ ^ypP vr_r _^ p t ^ ^ citrc , thPrr ran w idecolor to aaaeme-t-fili-At manufactuc+nDa*-±d satmng s ..- be a t
variety of ordnance items present. Discovery and identification of one ordnance item does
not give much information about what type might be located a few feet away.

" .-^ aIrr n^ - ..c P̂ver_t .,nr no
t

.,i rPCnnnc...,.,-- - -o.,_.".._ ati_ -nl-a--53 i VC^ il^arn "dttQ- the iv^ LT^1 ^ I„ action•_ Y^ Y
selected are strong functions of the concentration level of the HTW-remediaiion aciions can

-- - - _---- sfT t^e vther hattd, concentration has little meaning with respect to OEW
cor^^:;,uation, except in the case where uncased explosive is mixed with soil. OEW
concentration is-sometiines interpreted as the ttumber of items present per unit volume, but
this definition has serious shortcomings. It is difficult to quantify since OEW does not
spread uniformly over an area. Also, the definition does not take into account the size of the

--- ---- ------- items. I'here is no minimum acceptable concentration level associated with OEW. It only
...,.e. .._ ... _ ..a..,., ..,^.-.-^gg-y^iic ucui LU Yiwucc a caauaiLy.

d. Population at Risk . The target population for HTW contamination can be very
broad. necause of the mobility of the HTW, people can be placed at risk long distances
frfimthe-SourCe of-cvIlia:Tiwauon__peQpie_who-haYe-no-direct-co!]tact at -all -with the

contamination can still be affected through the food chain. This is not true for OEW. The
----- --- - - --populationat-risk is effectieely litnited-to titose-peocle on the site who can have nearly direct-^ -- . .

personal contact with the OEW items.

vnset Of iEficct. Exposures to riiw contaminants can produce near term and/or
long term negative effects. In the case of long term consequences of exposure, a direct
cause and effect relationship is often hard to establish for a given individual because the
health of an exposed individual is also being affected by so many other stimuli and events
unrelated to the HTW contamination. However, statistical assessments covering many years
and many idividuals have made it clear that prolonged exposure to HTW is a serious health
h;^:.ar:.-- The effects-of OE^F.^ exposurs^ aremuch-more^mmediate-ar±d ^sier#e?^easure
Most of thetime, being_inclose proximity to OEW does not produce any lasting negative
'11CUt._ wnenan-OEW accident does occur, the result is immediate and there is little doubt
about the cause and effect relationship.

r c
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f. Control . An individual's control over HTW exposure can be very low. The
t.Za.My^ a, • q +̂ MZ ?fs^s-asn! n4:v::nt.c!n#b.0-4T. ^ itl^}}q }SC "^•-"^•-"- " i sY^ll.IIll)l^f[i^VlJ^^e1^S4I^ SA[^ iNG V4l^[V4J4VLLLY - TIIY xpVJUle p(4u11J often
ieiated-to-'ti;;e-requiremerits such as breathing; drinicing, and eating, so options for avoiding
contamination are limited. In contrast,- an individuai's-controi over OEW is usually higher.
-Eseing in-clcse proximity to ordnance does not automatically lead to adverse effects. In most

eases, ihe- ordnanee-nas=rQ be°distnrbed in some way beiore a signiitcant health hazard exists.
---- ---------- ---- C.'..^.osity-is?he-F3ost-commnn reason for disturbing an ordnance item. An adult who has

been informed of the danger has total control over exposure.

4.0 ORDNANCE AND EXPLOSIVE WASTE/UNEXPLODED
ORDNANCE D:ev^c e r

Vl VVC1L

.. ..q
--_-

When OEW is found at a site, the location used for disposal is selected from three
-options:- ('r) the 0Evi% is destirnyeQerrendered cafe in-piace; (2) the OEW is transported to

a remote acea on or in-tue generai viciiufty-of CneU1 W site and destroyed, or (3) the OEW is
transported off the OEW site to an active military installation and destroyed at the
installation.

-------- l.hetna;n-constderatlon-wllen decidmg-wlnclr-optton to take is the yn,^jnence of the

- hazard. - Two Trimar3 factors_TMust be weighed_ the. s»spPr.tPd sensitivity of the OEW to
_ movement and the level of public exposure. Transport of OEW increases the risk to the

_Oovernn?ent and contract personnel, and also increases public exposure. Consequently, the
preferred option is to destroy the OEW in place, assuming it can be accomplished safely, and
the least desirable option is to transport the material off the OEW site to an active military
i11JW110..1V1..

Only UXO pe.sonnel are permitted to perfcrm OEW/UXO disposal and related tasks.

a. Onsite Demolition/Disposal. OEW items are usually disposed of onsite whenever
the situation aiiows. This is in keeping with the primary criterion of minimizing public
exposure to the L>EW: -RCRA pe,:..its and state/local blasting permits are not required for

--ISSiS actinn,

Once OEW has been detected and exposed, the standard technique for destruction is
to use a countercharge. This demolition charge is placed in contact with the OEW and

= detv=^;te«. :'he goal is to cause the sympathetic detonation of the ordnance and/or apply
- -- - ----_-- sufficient Rresslire and-heat to-c9mpletely-neutraliZ.ethe_ttaZard.The crnintrr:h_a,roe is

positioned to maximize the 1_ikelihood of-c.ompletedestruct-ionof the OEW ,^,h;iP controlling_ ......Y
and containia!g-debris. After the det.onation,-thearea-is-tikvays carefi:lly re-examined to
.......Y JuaY u.u. uYJYYY41Vll ..4J YV 1l1JfYlY.

---- - Safety-constrai.^ts may not always permit OEW disposal in-place. An alternative is to
collect theitems at a_specific location on the site where destruction can safely take place.
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The-co,wntercharor destr,ction method can again be used to destroy the collected items.

Burning is another destruction technique. Detonation or burning of explosive wastes are
currently the most effective means of onsite OEW disposal.

;Burningioas-been a-wideiyused-ordnance disposal technique for many decades. It has
disadvantages; however, that are now curtailing its use in many OEW remediation
operations. An incendiary device is used to initiate burning of the OEW. Safety procedures
m
u
ne
et^

_ ls.ovc nrnnorn fnr thn nossibilitv- that the-}mr^w^_ transition to a tietnrl3tion- In^-

r.-'-Tr id'r -t°T".a.'S _?Xpioatve^s}tr-h as 1Pa'd-a^id±' mercury fulIftinate;-iead s^yphi&e, and
tetracene can be expected to detonate when involved in a fire. Some explosives give off
toxic fumes wCten burned: Explosives that have been exposed to fire, but not completely
destroyed must be treated with extreme care. Chemical and physical changes may have

" occurred that make the material much more sensitive than in its original state.

The fuze is considered the most hazardous component of unexploded ordnance. The
condition oftite fuze is one of the factors considered when deciding whether or not to

c ro transport munitions. Often the fuze condition cannot be ascertained from an external
examination of an unexploded ordnance item. In such cases,-the fuze is assumed to be in the

--`.^ --__-_ n^ed Yo^di^^on and in-place destruction should be used. Piezoelectric fuzes are of

^?- _- --_--``'[:^r.^^SAr-.i:^7t,^,r-.dii.---1-l7e}^ are.-4x:re.,^eij^-s^nstt^?le$;1_(^-CaP_ fira at the rliowSt pilyslcal

change.

--- -- b. Transport to an Installation. If OEW must be transported offsite for disposal, the
,ovisiriiL, of 49 .^FIt 1Gv i99; U.S. ^crtrir pmart,ral Tlbi9=i3"vv- - -p- 2"vo "Ex ic,ivcs and

-A munition_Standards;"-and-state and local laws shaii be foiiowed-^=^a

c. Coexistance of HTW/OEW. It sometimes happens that both OEW and HTW
coexist at the same site.- I.^, such 'n case, the ordnance hazard is dealt with first. The OEW
remediation personnel must wear protective clothing to safeguard against HTW exposure.
Subsequet•.tiy, when the HTW remediation effort begins, it must be conducted using OEW
safetv orotocois.

d. Depth of CleanuQ Depth of cleanup is site specific and is limited by the state-of-
the-art in detection technology. There is no statement or certification issued after a remedial
action which states that the siteis now "clean." No one can truthfully make such a
sTatement: U.S. Department of Defense (DOD) regulation DoD 6055.9-STD, "Ammunition

_-_and Explosive Safety Standards," states that sites which go from active to fotmer status must
be cleaned up to be innocuous. This is sometimes unapproachable with today's technology.
The praetical standard is use of the best-availabl2 technology: -I=anct-use-resteictions are an
option when an adequate confidence level cannot be assured. An after action report must be
Ir,e,^,,...:

---------- --------- - iucu ivuvwu,s cvc,y ,eu,cu,a, aCtivr,.

T
-
7
ia
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- - - - - -- - 5.0 - REGULA1f}RY lrt.L11V1A 1T'.

i`rie Doii is the recog,vzed national expert in matters relating to the safe handling and
---- ---------- --------disposition of-mi!i.ary -munitions and -ordnance.-- DorJ-and Ar:::L re^ la±iorW governing

trarisportatiorr storage,-maintenznce, inspections, safety, and security in handling of military
munitions and ordnance are very stringent and provide maximum protection for personnel
-and the environment: E'urther; Seetiorr300.32!}(C) of the Fia^.al National Contingency Plan

state-s-tiat 1;oD-is'ft=temova3xessp^m auft,?ty-forincidenz-^:b W.l ;- weapons

and munitions. The U.S. Environmental Protection Agency has concurred in the preparation
of Army Regulation (AR) 200-1, which requires that clearance of conventional ordnance
from private lands be conducted under Ammunition and Explosives Safety Standards
{AR 385 -64Y. -As statecf in Chapters-YtYirougii#, the 3jo1? is-ihe iead agency for OEW

" -- ieYriethatiuii: - Au'u`ionig-nasbeeii delegatcd to the Huntsville Division of the U.S. Armye......
Corps of Engineers as a mandatory center of expertise and design center. The Huntsville.^r,. .
D'.:,s: n::f'.1': pprfot'..^°. 211 OEW Iivcbut;auU:O WILL :cu:cu:a: au:uM.

,...
-' ^- - - - -^E removaiyctivtttes do-not requ3reW-type-or- tdes^rce Co^se^ration and

Recovet3 Act Pari is pegtnits from :oca:, state, or federai agencies.- - The Huntsville Division^,.
uses environmental reguiators and siate agencies as consultants regarding environmental and

other concerns; however, no permits are solicited from environmental regulators or other
agencies in the remediation of OEW on or offsite.
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^^^^ F^alfiPii.P
---------- raciiic Forin.,^es7 'Laonraiori^s

Date October 1, 1985

To HCCP File

From Kathy Cramer KL

subjea USBR 2. 4-0 Burial Site

CHG ^'.^Oa-o5
DOE/RL-93-47, Rev. 0 -""" N"'"Oef ^-

Internal Dittributien

TJ McLaughlin
RE Wheeler (RHO)
File/LB

: ^--- -------------- on .°iepteuu-^6r < .a`^D-i 1^iPi^-s- d- 5 i to--- V ts i t'Aa° T°^......° ta the-"U.5 . Bureau Of

_ _ _r_Res'amotio,n, -(USE.R) 2, -4-0 Barial- Gro>and" near Wah3ukP Slope (R 14:
T 27, 535). Tom McLaughlin and Kathy Cramer form PNL, Alan Conklin
and William Csborne from Rock.well, were eer_n_rtw_A_ by USSR Soil Scientist

Alan Hattrup. - vy

.n; The disposai area Is marked with two signs, at the northerly and southerly
boundry (-4001 apart), which state "2, 4-0 Burial Site, June 1966".
The area of the site approximates 4001 x 601 and is located at elevation

,•,.._.mu._a700, (°350* above and-1t2-m,ie-from the w_lu^ River), is very remote

(l mile from the nearest access road) and is at the base of an encroaching
.,,.^. $a.^.d dun" (d^^ -6nt high).

t,_

The closest flowing man made water source is the WB-10 Wasteway, 1 mile
to the north at e7evatiorr-584F: -The cfiosest drinking water source,

. _------- - -- --- -- ^^GDi`^`^i-R^ ' - - - -riaTzrU-p,- !!Alz- apedt 7 m, l1 es to the east.

The initial burial of 2, 4-D contaminated soil was generated from leaking
_SgaraCe_yan;k^in_c! Lepl's,. WA in June, 1966. A second hurial, In 1967r

consisted of the empty 2. 4-D storage tanks.

-_ - -_-_ - -'- .39'.a? . ^AC -rding t'u Mr . HcttiUpr 35b to i50 t^a i i^„^ Cf 6^yvu,.d5/gal lon Z.4-U

cv.^ar^^...attnng t "_ 3^^̂̂-IZ^̂0V N....nn.^",1., ` of°- - ^ ,^ ..^ amine) was disposed at the Site. Th e
soil was transported to the site in dump trucks, and placed into a large
5hai1^ow y;t fp ctial;lY=d y cct ath a bulldozer. Little surface settling
ras_noted._4hen. in. 1967 (according_toMr,_Hattruo), the six storage
tanks were flattened and buried in the same location.

---- --------------The-documentatian-provided-on-tAia site inAiratac some differences in
what Mr. Hattrup recalled. Some past letters and correspondance from

USBR and DOE indicate that in June 1966, 900 gallons of 2, 4-0 had leaked

into 50 yards of so1l, and the second burial In 1967 consisted of 10
+nn4e that ^ore f1A++unurl and htrieA-

The site has not been used post 1967,-and the site -vegetation has
reestablished itself with cheatgrass and sage. There was evidence that
cgyates, deQrarLq otherwildlife frequented the area. Burrowing
3r^?^gL= r•n+_w-_^n t^:A 3i-`8a1^1ilvu-Sn=iii,is - ir^} i a5: -dSld _anf G-3i _. --

__ =Evidence=of tAe=e eser,ce of o,torcycle was noted on top of the sand
C^Pv<r_a1 shotgun shells_presumably_from bird hunters was also

evident, One medium size, very green Russian thistle plant was observed
near the center of the uis;^osal site.

- -ae t-wo mt is ee.
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2. 4-0 (2, 4-Dichlorophenoxyacetic acid), is used as a commercial
herbicide. Of primary concern in this situation is its persistance
-irr the sCtt. --M7re 3peeif ic3l-iyr'the-a`ut}ity-of#hepestficide to be
transported with eroding soil particles to hearby waterways and the
accumulation in insects and earthworms whi_ch would show up in hio_h levels

--and other wildiir'e feeding in the area.

rortUnately, 2,-4-0 is on,
metabolized by bacteria.
ryre_approYimately thirty

soil anct-water-sanpi-es-an
of the herhiciAw:

3 of the only-herbicides which is able to be
As shown in the diagram below, the breakdown
days, Thwrafnrer with some site specific
-ana7ysis for 2, 4-0 should show no traces

The only known or potential noteworthy concerns associated with the
rY? site are public relations ( i.e., public has access to the site and can

observe signs and possibly animal intrusion.) For more additional
_ A_Y ._

-^^?---------- ----- ini'Qr-mBt-iOfs - Se8^rreSpui^dena.e ua^we:en DOE and USHR in the FICCP files
and photographs.

L+`,

0.4

^

0.3 g

0
a< _

M1

7,1

na,n

Figure 26.6. Metabolism of 2.4-0 (2,4-diahlorophenoxYaaetlc acid) Antl lormatian of Z4-
- ' ' ^^^ i°a.

Note-•-•••^'=pnenef n ,,,•, t.op ,„w that the concentration ot the product is low.

KHC:sc
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E[Ot"uGICAL StJnVEY FORM

REPORT it: 93-600-10 LOCATION: North Slope

25320-93-117
ATTACHMENT I
Page 1 of 3

PR`a^`r: --ntrri:h ^lope Eii^ed i ted Act i ons (uebri s and Trash Remova i j

------ --- PLA.NT-S4lRVEY_DATE: 07/26-27/03 INVESTIGATQR •̂ - - M • R . Sackschews ky1\

- - - ANIMP.l.-si!ltIIEY_ DATE: -07125-271 93--- ---

_- ;g€^TFg OF
eorrTel rnorrnu nocrovrn.

D. S, landaan

74AUTG>--Qfst^.;j -: il..._i_
ovqincu°^i^id mIIKVeGCn

s.-. WILDLIFE: Loggerhead shrike, Swainson's hawk

Is THE AREA UNDER VEGETATION MANAGEMENT: No

GEStnzPTIONOF RREA.; Tfieareadesianated ac 'rhw^ - - =-NOrth-slope i s the Department
of Enerq.v controlled land north of the Colymbia-Biv_er,__The_s.ites on the North
S1-yp2_wh;c;h will be clearted-^tp-occur on Ahe Saddl'e Mountain Wiidlife Refuge
area near Vernita Bridge all the way to the•Wahluke Wildlife Area including
the north and south sides of Highway 24. The sites on the north side of the
roadoS.curiIld_isturbedareaswh-iLh-ara rlnminatarl by rhnatnrnss and
tumbiemus'tard. Other sites occur in undisturbed sagebrush^habitat. A list of

----the s5tes vdsited i s aitacheu (Attachment 3 ). This list was taken from the
_first_draft--of the-fsorih Slope Expedited Actions-Scepe of Work. Several
cisterns associated with old homestead sites were also visited which do not
3ccur-on--the attached l3St.

PLANTS OBSERVED: Itneedsto be_stressed that the timing of the survey was
not ideal for plant identification and that a number of species were not
identified or observed_that may-be-present.However,-there-were no

•iniric:ac?airs-Ui any 0f the ^(nGw rare pianc species.

The only species of concern identified was the stalked pod milkvetch
^wra.. JL

Th isSc?^ere^LUl`pdS) wh
•
^Cil w$4-BbServEd at two i!ce

_
s
_

. Inis spec
i
es Is a

staie mcnitcr and IS ;cl;u;,oratthe-Hanford S_it_e. The only nther possible
species of concern might be Piper's daisy (Erigeron piperianus) at gravel pit
47._- Thi^,ar_avel_ ait_shou-ld be _reviti._ted in the--apr-ing to determine if the
o7antS_pbterved were inflPPll Piper's daisy

An attachment (Attachment 2) is provided which lists alJ_of the -alan_t__species
nf•..nr..n.1 .1....{^.. ♦5.... ...........
vuaEl vcu uu1 Illy 411CJtl NurvtlyS.

as^esF ARA^ft
111LUL1FC UGJGKYGU:

-• • _. . ,
r-4-:j^;Ofy^^`e

C^....c. .. . .._ aK_:.:.-.r+:.wn ..:^,d ^ .1 l L..r ..iTC^^Y'<: ^7 u ^.nc nca^.cl u nlcavcyn I^rk, IIV rIICd 16rIC,
savannah sparrow, magpie, red-tailed hawk, northern harrier, common nighthawk,
barn swallow, bank swallow, common raven, northern mockingbird, western
L'`-. PaTO ` - .

• • . .. . ..-a n-_.____ ai •IRZrP.-^, . ^..r..C e.:r,rsr-g .A.i.r
.
.^^^i^in oi:nui-v, aTnT-fi!f1^1-1-CaftkesGfEl .

A1L L J
^f^^5-065°rv0,; '4- Lne-fA}i(3t2ASdi^ L'an Site on a power line
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ATTACHMENT 1
Page 2 of 3

-rn£-11?- -Th;s-mLy-Cle tile first-dGcul?eflted-_Sighting_uf--UIHs SpeGi?So.^,--ihe n£rth
siope.

Girdspecies observed thathave-been-desi-gnated-asspecies-ofconcern-by--the
state and federal governments were the loggerhead shrike and Swainson's hawk.

---- ---- -- ----loggerhead_ t-%irilces-are-classifi-e3 as- a iedereLya;i,d-idatetwaFC ) species and
as a state candidate ( SC) species. The Swainson's hawk i.s classvfied as a

spP.l-- a-,d a;= atta.e cand,date (SC) species.

° . :
fi3liir39S--Mdnials-ICnqwn_-to inna 1q_

lt-t7LtS_-lraa n3San on artnal observation
during the surveys or direct evidence such as tracks and burrows were the

- ------ - Great-BaSid:gCcyet if1...^S@,--bat}gEr-, -c3y3te, T lYle deer\ a-Id9lslck-tailed
- ------ ---°---__-•'---- : _^ 1 .1 _ . . --

i^Pkrabbl$: Cvyitt2r ana £agg2rs are the princiNai predators, consuming such
preyasrodents, insects, rabbits, birds, snakes, and lizards. The Great
Racin nnr _ cn_-, ..^.1 _-_. ,-_='-"'-- ----- -----:;$^:. ^^^^8 t.. m£t}^^ ^^S-^h2 m63L4- ab8ndant sma ll mamnal, which thrives in sandy
-soi l e and llvec

.
enti.ely nn ^e.{; frnm inral nlant enerinr_.....^....,\^_-:._...r._yi.ueussl^ ._._n .,e.-.

^-- - ----_.. ------- _..-_._

: Other-ma-mmalsknowntoinhabitt.h.e Nar-th Slope in general include the striped
^Tnr^^^.nG vh

ri^ii^ ^_...d^/^ rUtJenL .^iNelleJ.

Reptiles and Amphibians: Reptiles observed during the surveys were the gopher
snake,-racer, ands_ideblotched liza-rds:-Other-rept-iles and a,,phibians which

--prohably-resid° ^n *!:= "!orth Slope include sagebrush lizards, short-horned
lizards, westernsoadefoot_toads,and_tile-P-acific rattlesna4e,

CIn11MORY AND CONCLIIICTnWe.
VJ^VI\J•

£i'i ig;ire: Dlbe to _tnQ *imrs of L 1E year whER these si^rveyS were conducted many
species thatreside on rheNorth Slope have left and-as a result were not
observed. Wildlife species that are listed as- species of concern by the state
andioriederai -gqvernments thatare-known toi!ihabittheN^rth Slcpe i nclude
the lo,rg-biiied curlew,i;reai blue heran,Glack-crowned night heron, burrowing
ow1 Fe-rrunannus hl^'k ^r3;r?€ fa^-Lut- 2mi e-,-..-. --. - - - ^ ^--}. , u.. .adyc Spdrruw.

Cleanup activities at those sites where there are active raptor nests should
be conducted when these birds have finishednesting. In-mest CaSer, icleanup
activities at known nesting sites could_be-canducted-from--themi-ddle-^f-August- - - to the end of February. The same statement can be made for the other species
of concernalso.-_ Remed_tal_acti-ons--and-Cleanup actiLities can be conducted

Huau 1^^ Sti Lo- re£ryary-wit:i- -Ti-ttle-.^}r-no impactfrom on these spec i es.

Plants: There should be little or no impact to threatened or endangered plant
spec±es--as-a- resul t--of-the-remedial- attians -artd=cieanup activiti-n-Nlarrnrd on
the North JIUpC.

^ J 52R1. ^ ^."-^riur orLne ^on.^^-ui i iey
Cur-i-eiv In Southeastern Washington, Wildlife Monographs, No. 73,
47 ..J, rp.
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TABLE I. TRASH AND DflBRIS REMOVAL SITES

Site Deaotipaon of Actloa

^ Bd;litary Conatrucdoe
Dump

Piclc^et:: nmr.: r•.me^^: o! W^d etnuturoa, construction debris, lubricant cana, and
p^_.,. .

^l H-12-r ------ piolntp andxemavn communicatioawite, paint and lubtioant cana.

H-12-R Pickup and remove remains of wood raneouee, domestic uaah, S-gal oil canM S-gal dtuma,

and auto parte.

i tt e. n
_(3^:_•^.^._ - _-____ _-_. -_--_-

eL1..- -.A -.•^...+ ^•w..i.. •eA ^nnle• II
-G1VGYy^eu-i^rae+s-wwu.^•-e..r_uvw.... - _

7 f{-33-C
p

Piclcup and remove rounds of 30-06 blank casings, links for belt fed automatio weapons,
and drn.

1}d3 ^ Plleiup-and ramove-maah neocixedivithiandfill{temain: of wood awaoasta:, bottka, and

all cani).

Igloo site Pickup and remove brobn wooden ammunitlon cratea.

PSN-C: (f1-04) 1 Pickup and remove emoty btue plutia ii-gal dtymr.

t-gSN r21i4 fH-iat Pickup u^removegRintcaaa ^ meul ::p: at :-.:llburial aite. At large dhmp dte
pickup and remove eommiaeary type trub, wringer waahing machine, water tank and
bsaW[, paoldng.Sntea and nveroeak far antiaiictaft mm eheW.

PSN 72182 (H-82) Pickup and remove oil cans, antwiutaft gim shell onoes and ovetpack and labrlcant oana.

P33: i"v n-m-) Pickup and remove debris In aog pika, concrete debris and rebar.

PSN"-Dmsimssl Sis- ^ ^clcup and
remove

ftnt pe^_:-alec'a:le ^_+.pWen; aum pttu, and debris in pia.

Antkiictalt than

H Shapnel Sltea

Bridge Disposal Site

I

Pickup aDd remove shrapnel at three locatione.

Pickup and xemove remains of wood enuctursa, metal roofing, window screen, railroad tiea,

all cans, personal itema (toothbnuhn, razors) bottlea, and cans.

11 Stock Tank and well
Sim

Pickup and remove barbed wire fencing, metal cane and remains of wooden rhuotuna.

Dune Homeetaad Pielmp and remove flour mill and carriage parta.

Lonetrae Homesrud Pickup and remove maal cans, broken glua, and debris in truh pir.

" Asbestos Pipe Site Pickup and remove concrete aebaatoe pipe and small amounn of debris.

Mphalt Batch Plant Site Pickup and remove small pilea of asphalt and concrete.

;t Yren_

E

Pict-upantsmw -v !=I wil.:•ao•.inanchor ataln. and S-gel fuel type ean.

Pit 1167vel[ Pickup and remove cans, bottlee, fencing wire, wire apoolr, two milihry paint cans, and oil
-an

Hanfotd Pirinx Range Pickup and remove iS-aal dtuma, metal ammunition boXee brutIlnktAadpaoldngtnbu,

K-15
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9306608

'J`"'^̂ a1tPI IPR7--arr ^.. . . ... ..
Pacific Northwest Laboratories
Battelle Boulevard

P.O. Box 999
Kichiand, Wayhingt4)]99352

Telephone (509)

^-----^^- 372-2225

r„lh^^lO
Present. .^` " vunu,GGJVYI{^GD r

- ---- ,i^r. F,ank viiS,afWi,

Westinghouse Hanford Company
Restoration and Remediation

l = ' P.O. Box 1970/H6-04
Richiand, WA 99352

CJ!LTt!AAL€tESOJRCES-aE!!tEWJF-THENrsRTF;-SL,PE3N,ASTEStTEs PRO ,r:^T^._ , .,a- . ..-- --- -nsrrst^- ayz•nc u-uZ6,

.s9•,•" ____- _ 1./CAr rrAnk=

lnrp.sponseto youraequest received-i;.'ne-15;1992^ staff of theNanford£uftural Resources
LaooratQry (i_yCrL%conducteazculiurairesourcpsreviewoi th0 5;tbjec? proies! !ccaeed in the,
600 Area of the Hanford Site. According to the information that you supplied, the project entails
-'ei=t,--'ueg-- ., . ..

such
.v: ^'r;csrEy-nine itrraJ-ous-^eastesiies inciuui^^g siiG^t actions as backfiiimg cisterns and

-remeving contamittat€d c:!s ard .;.ncrate u.;bhle 1r^,mmiliary ,nstanaticns ond chemical dump

Following the 106 process of the National Historic Preservation Act, HCRL first performed a
literature and records review to determine if previous archaeological surveys had been conducted
-"- cfin- tǹ - vtCinilV_of aRy-pDtentlai waSte_sites.-Next,stafltook pr-PluRinalyfie I.dtrlp5.tnto the e„i 4,e^ ,C
dete,.,ine which locations were archaeological or historic sites and/or whether proposed ciean-up
acturitses ceuldjmpac, u^rji^"rhmA adjacenLtothehaz2rdous!ocations. -As aresult of the

- --
these two processes, twenty-nine of the thirty-nine locations were recorded as archaeological or-
histOriQ sites: twenty-fourare insionificarN, tiva are Sinnifir.ant

n_
-ineansigndicant sites wrticl^ :^^lude all of the ,m ^tarr sites and the Wasteway Cistern, Clay Pit
Cistem,$ndCdw Camp Cistern,have beertludly documented-by 1",.^,r",L sia° iJo speciai.
protection is recommended for these sites. The five significant sites, the Homestead Cistern ,^.- ,_ -__.atoac t anK Cistern, Ovedook Cistern, 12-3 Cistern, and Wagon Road Cistem, are considered to
be significant for their ability to provide information about early Euro-American activities on the

- - -- - -- - --- - - Fianfo.rd S"e.- On •k°: ^ -.-- J ^g ormation. If,,^ ^eir own, L^ese ^ ttotottc site s uo not retain nationally s' niticant information.
these sites are viewed in terms of a greater thematic category, that of the Euro-

American ranching movement in southeastern Washington, then these five sites represent a
single component of the greater archaeological record which contains a"set" of property types

-inciuding i-iabitations, water improvements, and cow camps. Backfilling cisterns located within
each site will have no effect on any characteristics that would eventually make them eligible for
the National Register of Historic Places. More importantly, backfilling will preserve the cistern
walls. damay to cultura; features and artifacts could easily occur during the backfilling
b° eav; rsachiner•y_ Th -

'
e use of tttda",tt,erv at these five sites will be directed by HCRL staff toensure avo:dance of cultural materials. If historic trash at these sites needs to be removed as

part of the clean-up process, HCRL will conduct a contrplled collection.

T ]
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- - --- - •• -
A,.;^ i#c^Iie"iiC

Ivir. FFrailk GuStafStin

August 12, 1993
Page 2

---- - -- --- -- 3"ne im-in.^.rf?cant mi!itary s:fss and three dstern sites do not require any speciai protection or
- monitoring:-?he-workers;-however;-must-be direeted4o watcf•1 for i:uliiirai Tiaterials (e.g., bones,

at4fa^a}^uisu^sz^aL^ation^ ;tarlyareerseptrntered;..vln7nihe-rir,ly^i^f(hedisCOVery must
1 ^e,,̂ ,,^,.wa ^. ..;....a1--- ^^,tnL a^.HGP.t^ ^qecsksg:sthas bestL^tdied, aŝ I•r1a „^<>elcancaof ing f:Itd, and, if

necessary- , arra ed for miu ation of the impactsng g to the find. This cultural resources review
peRaina_only to the thirty-nine waste sites outlined in the project de84ription. Any new projecls
-thatwEffat^-^•w awo+1 ....., 1

c i1 .!.., ,y.,y v=.;;^a will renllirn eener°fn reviews.e^a'^euerwlwsesaiaF:.:v

.
--

.,
- -----IVO-work panoroGeedon thefiv@SlgnIflG3nt GiBtemsltes unt!I!"!l;RL#3a8-recefved ddvisem2nt

fr^ ^'ne state i iistonc PrQservationOffice[(SHPO) and an agreement has been reached for
avn'vianca nf enNnrol m^furiale

. A copy of this letter has been sent to Charles Pasternak. DOE. Richtand9perations CNfir.e as
official documentation. If you have anyy questions, please call me at 372-2225. Please use the
HCRC# above for any future correspondence concerning this project.^s`.^

£Y;

Vanrlndvvnnrc. .^ ....^ ^...., ,

d ii

M, R, Wf1Ont 1/

Sr.iantict

Cuiiura{°nesiiiilTies Project

cc: C. R. Pastemak, RL (2)
o c

a clen o,nww

t
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DEPRRTMENfiOE coMr.,.,,... .
CjfIC! OF ARCMALOL9CT-AlYL2111STARIC_P-ROEgyAn0N!

r ._.. _.; if 31A^1^rrJt3 W- o- ^2i ie::&*ES e_' u.' --_- --- - - ^J'k/3-._ - -9@N75d491 1 • -S+Gl1J 13441 1.

+ac • wia$i.ee ^aGissTiaic
Gqltural St^tettr^aa P'_ee;am

Departme,nt of Enargy
Rinhlufa aif i8e

cvsc :7Lti6=s Hoii 9•Jo

Riehland, WA 999S2

^.., W. -s^a... L•^
Yivi aiL./sw^bs6{aYAV

l

Octobe; =$"1993

Manaqer

Loq: .081993-21-DOE
Pe: Waluka Slope Cultural Resources

^r--==_=_== . A:r,a^aioqY and
tiiatorie-?Fessr•s9tion--(A^$) awditional dooumentation concerning
tn^ abevr ^=sre^sced pro^aet3: Tho-- ArYiai photograpns,
-information on. Camp Hanlerd and the air datettses of fianlord from

so--------^aa^' "" '_ -^a' ""7a and the N22F Program Background are helpful in
--^-_- _-_--==LnAsr:ta*diCq _the-SDnts?t_of-1n$E-s.iCeg_-dt the Hanford Site,

In reesponso, I concur with your opinion that the Hi3z sites on
-the-'n"aliiles- $iope do not aDpear to-be eiigiDie for listinq in the
National Register of Historic Places'. This opinion is based upon
-ta:e-undsrstanding that-#3sa sites-liave been totally demolished

-- - - ----- --any; -pote*atial -to yield in:ozmaticn on -ths Cald aaar - Zfa. ^e lrxx
far#a-;1 =t€-a£W^ti*S33l Ctnal-Allfc^at fur ti'vn
otFP^i-::^--site& - at --F:..:ii7rd7- pa^i£:ilarly- the- aite-ircated or. the

Arid.Land 8cology Reserve. Therefore, in.view of our opinion
tuat the Waluka -Slope- NIIS s3tes__sre_aot-National Register
eligible, lurther contact with OAiiP regarding this action is not
n^c^caNri ^

usar•las, thank you for the additional informationand opportunity
-- ------ tm- comaer:+a- a*-*,h=s - aM#on. _ _ 3Yioul^ ^oe^ ^:a^:m e^sy ¢te--t^Las^ ylaaae

feel free to contact as at (206) 753-9116.

Sincerely,
a . .^

^k,.^ I11^11l^W
- - - - - - - - - - - Grego A. G2=Z1th

Cospr buuivs Planning 9paeialist
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1.0 GOAL

- -- This appendix discusses the objectives and associated activities for the landfill
characterization and remediation program.

1.1 LANDFILLS

The North -Slope- cons-ists- of a r:=ber of uncharacterized landfills. The types and
locations of contaminants can be speculated on at some landfills; in other cases, there is no
information regarding potential contamination whatsoever. The objectives for the landfills in
'-°--` ---- -''-aura^a^^ oa r^^euianun are as ionows:

^ r.... r..,.,.....-.^ -̂- - ----------------- - --- ^ -----=ter.ruhe^^"^'^co::+wlrr'S...^....^*itw +r*'^'^^`*^ at-eachjatldliii

^; • Determine which sites require no remediation

^^ • For sites that require remediation, identify which contaminants are present at^--
_ _ _ y......_"."'^`__-

- • Where relatively little additional effort is necessary, determine the approximate
avfant of ramPiliotinn tl.a°„,,,,, V. tha t will he rernnired.

1.2 TYPES OF CONTAMINANTS PRESENT

Tne types of contaminants present at each landfill will be determined through the use
of geophysical-surveys-and/or soil samplsng. Seophysical surveys-do not determine the types
of contaminants-present,-but they--will identif;l the locations of possible releases so that

_ €vl3iw4rt:{3 svzr saitiul;iiat^ can be p$r€oz'ct:ed to 1d111t1z_thc contatninants. The objectives of the
geophysical surveys are to: (1) be sensitive enough to identify anomalies including drums
-- - - ,.

_--_ancLtmdergrounci storage ianks_(i.e.>aicoidthlsenegatives);(2,) within the constraints of the
--- -------- -

.
ve m3

. . .
tttnttz^ t -m 'aa 'es '̂d iRjî wI ^^n nni fn'r-rPQ- - -'---------- --- ---ftrs4^bje^tr e^!ttmber^f ano^ Pnf!F_-' _ pona to

probable sources of contamination (i.e., false positives); (3) perform measurements with a
_---close-en^ugh enarinQ so that aely sources of contamination will not be missed; and (4)

- a_ i^allStfFU1e$c .- 10 lii aa
^.
ûau
:,•

S
,
S'v uâ̂

:---- -- -^;.^nE^ ^' ., t̂t.,_ ^v'ti^a tv-v=ia3'^'d = a
:
a followup sampling will

^^sirtt giiher n^6Pnti^llu rriiaminatedSOil Of beilosc enoiiglt to iuie fele"aSe so `u`iat a

^^•^?;f ^ *^E*nr ^^^quate ^o indicaic-'wa^t_any reiease is too small to warrant^ - - - 11Y^y441 V' 1V1y1^_1J}/1 VV_yYy

remediation.

Geophysical surveys will be foiiowed by expioratory trenching and soil sampling in
areas where anomalies and surface indications are detected. As trenching proceeds, visual
and instrumented field screening procedures will be used to identify possible contamination

and contaminant sources: Soil sampling will then be performed to confirm or deny the
presence of hazardous constituents. The results of the soil sampling will be used to
determine whether a- landfll requires remediation, which contaminants require remediation,
and the approximate extent of remediation. Soil sample analyses.will generally require
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methods that provide-Positive-identificatiop of con_taitliilaAts. Analytical methods that only
n,de_ y^ut the nre;enc; ^f_contau,ination can be used if methods that positively identify the-

_ contaminants are used as a followun measure_

I_I nrLIAwUpr^LTFLc

The detection limits of the analyses must be belowLlea-nupieve.ls. These-cleanup
levels for the various contaminants will be developed in consultation with the regulatory

-----=--agenc^ie^s-during preparationof the field sampling-plan-priorth chai~acterizaaon activities.

^, ,..^....'0 n _T A wm^_ nT ptv • A nr*^r^..+ .

2.1_ GE_OPHYSICAL SURVEY
....

...-€3u_eI¢thE;i -hetero;:eneous r,aiure; iand"iis-wnt
b
e investlgated w

i
th several- - ^

geophysical methods. An electromagnetic (EM) survey also will be conducted to determine
,:.- . anomalous areas within the landfill that could be indicative of buried metallic materials (i.e.,

buried drums). A ground penetrating radar (GPR) surveywillbe conducted in areas
-letercni:eu byc^^e_Eivi ^uriocotltam anomatous-rP_a... .?te GPR survey will be used- - - survey iings. ^
ropmvidebettPr defitution of subsui€a;,e conditions-in tllese areas and to deiute locations of
any buried materials. Using a permanent landmark adjacent to the site as an origin, a grid

^..... EMWill ^^s^ 3ut oer the iandfili area. itrids for the >rM surve wlll cover a wlde area to
-_ provide general information on .,:bsurface conditions. Grids for the GPR survey will be

closely spaced over areas indicated by the EM survey to contain anomalies.

2.2 SOIL SAMPLING

Ust' aeo l^ slral results -as- a basis for sampling •-- ---- -- -------- ng -6 p y_ pling ^a•̂ io^-u, irenching with associated
SOil camnlins_will_ hP_r^rlducii_tr1_deteFmtne-the-egtent ofSOii con`,ination. Test pits will
be completed through areas indicated by geophysical survey results to contain anomalies.

-- - The position of each test pit with respect to the permanent landmark referenced for the
--- - geophysical surveys will be described in detail in the field logbook. Soil samples will be.
----- --------logge£l-to-as3ess-si'.li characteristics aild_t[le_presence of viaiblr rnntamlllation. Samples will-- --- - -

be field screened for the presence of organic vapors.-Samples with visible contamination
-`_ :..: °°__:_ -a.=..<^. ^=v^aulc contamination through field screemng will be submitted to the

"b^u'or3 :or_ats;:ysis using i.S E:.viior,meiY^ai Protection Agency (EPA) Method SW-846

--- - - fL^r_volatile--<}r Q i^T£I--Pet;i^^''`; , ..ga?ie-^.^. `-^ ^^ ^ . ,,.a•..,, „rga:.ic compounds (SVOCs),
_ chiorinated pesticides and polychlorinated biphenyls (PCB), and RCRA metals. Ten percent_^_,. ...-

oLallsamples_C^ken w il l he atalyzed usiticn, EPA Contract Laboratory Prngiat?} T^rD.tnr Is ,,,ith- .,.A- ......

full validation._Testpitswill be completed_to the depth where contamination is no longer
dQteCted.Drthrnugh_the an,nm,aloUS area;_-j,3terally; s(Hl boring3 will, be completed to the
Yosition nie;-e conta^::i.>ation is no ionger detected.
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3.0 LANDFII.L REMEDIATION

- The-€ollov^ing discusses-rett;ediation-activit.es at landf^Il sites where contaminants are

detected above cleanup levels during the characterization sampling. Landfill sites will not be
remediated if contaminants are not detected above cleanup levels during the characterization

sampling.

If the results of field screening and sampling (as described in Chapter 2) indicate
contaminants are present above cleanup levels, the contaminated soil will be excavated.

:;uft excavation; samples will be collected and field screened. Excavated materials will be
---- -- --- -stockpiled-prior-xo treatment or clisposal in lined cont?;ners or stockpiled on liners that are

shaped to prevent runoff. Excavation will continue untii fieid screening results indicate

contatninants are not present above action levels. At this point, confirmation samples will be
collected from each side and the bottom of the excavation. At a minimum, one sample will

be collected from each wall and the base of the excavation. These samples will be collected
from the area of the walls and base that was adjacent to contaminated areas in the
excavation. Samples will not include debris, so that samples will be representative of the
landfill proper. Confirmation samples will be sent to an offsite laboratory to certify that the

zt- excavations are free of contaminants above cleanup levels with a 24-hr turnaround time.
-"" These analyses will consist of analytes detected above cleanup levels during characterization

comnlinrt
.su aaM.++.^.

If contamination is determined to reach a depth below ground surface that cannot

safely be excavaied, exeavation will cease. In this event, the site will require further

characterization and reevaluation rtfremedial- alternatives.

--I:tihe-ever.t-corfin-ttationsampli_*tg reveals a-wall-or the base-of the-excavation to he
contaminated over cleanup levels, the wall or base will be further excavated. After

----overexcavationfconri*tnatien-sampling will be performed. This process will continue until
the excavation is determined to be free of contaminants over cleanup levels.

4.0 GEOPHYSICAL SURVEY TECHNIQUES

-- -= Oeophysical su-rveys will be performed based on a grid system. Although no actual
samples will be collected during a geophysical survey, data collected will be logged
electronically in a data collector/recorder or in the field logbook. A description of the
location of the survey point will be noted along with the results of each geophysical survey.

------- ---4.1 -ELECTROMAGNETIC

EM surveys will be conducted in areas suspected of containing buried metallic wastes
e., buried-drutns- or intde.g=ound storage *a:^s). An EM survey typically utilizes an EM

;;cld a^^^rated at tf'lP-grollnd S^1rfaCe.---Thig E1^I-fleld-i?!dllrac secondary EM fields in the---- -------- ^--- ^



ur/xix i.-YSa i KPv n-----__ ..>---...,

the s-u-iface: riuciuations in the secondary EM fields are
indicative of differing materials under the surface. In this way, areas registering anomalous

, 9T 9^/ AP 1T/,1T0^,^,4 T h.,^uA=_-tea^, ^Fl' . . ^ . ^'° ^ hiPrtc
°

r^n
be

1nr^-t M ^^.^.^^, ^,k.^aa;^t^xll^^o... .... ,__ated. EM surveys can. - - ,-- --
^^ ---- - - ,---- -r .,. . ,., ^.

aaav st:au iu-a aeput or -SV to LV it. -

Generai procedures for performing an EM survey will be in accordance with the
standard-operating procedures (SOP) developed by the U.S. Army Corps of Engineers for the
Hanford Site. Specific instrament calibration and operation procedures will be in accordance

:. ^.M , _ . .- -----^ --- ^--^waua_uac a.T.^uaak^yrrLS tnSlnCt10nc,_ Kea ,At,^S{Ajill bC-ta.kxn-at C@Cnly! spa,r,@d int.,^r`^als aloiag
g-r.d Ilnes-placed-over-the-area-under-investigatiott: Data--coliected from readings will be
graphed to allow interpretation of areas displaying anomalous readings that may be indicative
or `---'-A - „- ^°^a uuaacu uae:autc oolects.

^--^' d'7 rDAr TD A D A T A "
_,^q ^a+ Va^VVi^Y 1L'l\L' 11^['f111^V 1lB]LAlI

GPR is a method that provides a continuous, high resolution cross-section depicting
:° °° °f the °i -'•;ow subsurface. This method^-•---:^- .. : -

,^, ------ - tsf£ _elleefs eac itia.-ex.e:ktaa^r pt'ipe-':t.:e- 3.d.i is particularly
z^i^.i:^e fo variations in electrical conductivity and electrical permitivity (the ability of a

= material to hold a charge when an electrical field is applied). The system operates by
continuously radiating an electromagnetic pulse into the ground from a transducer (antenna)
.... if..

.

... ........ps ^^ i s *^^^^ad along a traverse. Since most of the earth materials are transparent to
electromavnet_ic energyT only a portion-of the- radar signal is reflected-back to the surface
fro.:. iiterfaces-iepresenti;-ag variations in eiectricai p^ro eriies. When the signal encounters a
metal object;-ltowever, aii of the incident energy is rerlected. The reflected signals are---

°=_ received uarWducer and are printed in cross-section form on a graphical
re-sorder:= fne resuit;ttg records can provide information regarding stratification, the
tltickness and extent of fill material, the location of buried objects, changes in material

A^ such as saturation, and' cn' where this is reflected bycorauaauas ^uV13 anges in subsurface chemistry
different eiectricai nronertiec_

General proceduresfot performing_a GPR survey willbe-inaecordance^Lith the SvPs
adopted by the U.S. Army Corps of Engineers for the Hanford Site. Specific instrument
calibration and operation procedures will be in accordance with the manufacturer's
instnicrior,s. Equipment calibration will be conducted at regular intervals according to the
manufacturer's instrnctions. The GPR locations will be ln =aS w11cre B.-M anomalirs IxrrP

_----detected.-- '4lte-survey-locations will hone-in-on-the-Iocatiotrand-or'tentation of the EM --
---_-_^--_- ==-a[toZ:^aia':-i.iie-ili^atiCin CIi'anire^ causu,- iiie flManomai willg y then be staked.

5.0- .cnn. ceMPiu`TV_ :iCu*TIt'LS

5.1- CHA.P.AG FERI7,ATIF11_Ol ^^II.-Ti'^NCI1M 1"t.QUI;R1MEtiV 1

T

l.re]1Sh1Ilg-wlll_pe pe^rortneQ LSmg an-exca:'at^t (:.e., ba-kli^ve ^vr equivalent).
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-- - 9. i. i i.uaraa,Yei'uaiioia 3ou .'^awpuns iioi.cduPeS

- - - - - - - _..A .. . : °"'
accordance

. .
satn^vtes witr^uot,ecteu in a.:^.,. with procedures detailed in the SOPs adopted

by the U.S. Army Corps of Engineers for the Hanford Site.

G 1 ^7 T. ....:.......w4 Tn......1.....:....1:....
,.1.L G4ulyluGU1, uca.vuaaawual.mal

Equipment decontamination shall follow procedures detailed in the SOPs adopted by
__^-=====theUS. -Afmy Corps jo€ Enginee€sfo€=theHatlfford Site. Excavators will be decontaminated

as follows before proceeding to any new trench when suspect contaminated soil is
encountered. Any large soil deposits will be scraped off with a shovel. The excavator will
then be decontaminated by manually wiping the bucket down using cloth and a wetting
detergent. Only the portions of the excavator contacting the soil will require
decontamination. All decontamination procedures will be conducted over a temporary
decflfnt&t?lnatiosrpdd whii.h will L°c-shaped-Lo-contain all fluids or..__nwrated during the process.- -- - a_

--- ----- ---5.^ PEE-EIrCAVATInN TEST Prr SAn,rvi.nvr EQUIPMENT

-,.:.... To_avnidplacing nersnnnel in an excavation, samples shall be collected from ground
surface using the excavator bucket when possible. Samples shall be collected directly with
the excavator bucket. In the event samples cannot be collected with the excavator, samples
shall be collected with a stainless steel hand auger or hand trowel. All measures will be
taken to ensure the safety of personnel who enter an excavation. Under no circumstances
will personnel enter an unshored, vertical-walled excavation > 4 ft deep.

5.2.1 Pre-Excavation Test Pit Sampling Procedures

Samples will be collected in accordance with procedures detailed in the SOPs adopted
tlle V.U.

A
Lly VVIVs ol VnLilleerJ tVr tnl. latfQr4 SttY•

5.2.2 Equipment Decontamination

Equinment dec9ntamination_shall follow procedures detailed in the SOPs adopted by
the U.S. Army Corps of Engineers for the Hanford Site. Excavation eq_uipmentwill be
rirrnniaminairri ac riacrrihaA in .QPrtinn 4 1 ^

------- ---5_3 C03ffIRl!'IATICIN SAMPi.i_Nr F,(li1iPMFNT

In excavations of 4 ft or less in depth, or in deeper excavations with tapered sides,
confirtpatory samples will be collected-wit.h-a stainless steel-hW.n.d *uowel or a stainless steel
hand auger. Samples for VOC analysis will be collected with a hand-driven core sampler

..--- ° . . .. ..° ° Ril:a sphispoonsampicl or ^quiva:ent). vertical wall excavations >4 ft in depth will
require differing sample collection methods. To avoid placing personnel in these
excavations, samples shall be collected from ground surface using the excavator bucket
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- _- . __._ .. . .. .
a___ =wh^never _ le,- _-pos;ib^, .t-wc zonrracu;r-sna¢^atc:^. acore saa:tpier to the excavator

bucket for use in collecting samples for VOC analysis. Samples for other analyses shall be
collected directly with the excavator bucket unless this approach is not feasible. In the event
samples cannot be collected with the excavator, samples shall be collected with a stainless
steeli,anc't--auger--or u3nd-trowel.- -Ai1 measures will be taken to ensure the safety of

---- -------------perBOtlIlel whOEP.ter the excavatin:.. Under no circumstances will personnel enter an
unshored, vertical-walled excavation >4 ft deep.

s.3.i Coniiimauon Sampung Procedures•

^atnpies will be collected in accordance with procedures detailed1nSheSQPs adnpted-
by_the U-.S.-ArmyCorps of Fn^nina+r3 or A. Haiuvau

5.3.2 Equipment Decontamination

Equipment decontamination shall follow procedures detailed in the SOPs adopted by
=,7 the U.S. Army Corps of Engineers for the Hanford Site. Excavation equipment will be

decontaminated as described in Section 5.1.2.
Q Y'w

5.4 QUALITY ASSURANCE/QUALITY CONTROL PROCEDURES

QA/QC procedures will be developed in consultation with the regulatory_ agencies
durinQ nrenaration of the field sampliqlgplan nripr_tRJalacderiZatiII?1-3ctiVitiee

• • '^ .....ll Sl,1ZLE1V11V(, 1'1^.CI^VI(1UES

_ -
---

°ii• n ro o.i' a'
of

T -L a. _ ._ . • .

w i llo exp.,...t. .. m^..;aa;an aa u'te i^orui aiope, vanous field screenmg methods wtbe
----employed- for preliminary determination-of-ihe -Frresence and extent of contamination.

roiiowed by cont'umatory sampling, field screening will also be used as an indicator of when
an area has been excavated to below remediation criteria. Various field screening techniques
l;ave been identified which may be applicable to contaminants of concern at the North Slope.

.... , .. . •
-------- - __HIInOllgnV_LJI,-.concenLratlJlSS-In-Soil S+-'_Lnp1,9.£-annot

-
-1'i°c=:detett°^'siiSF.d nrvwni.^ vap.^r

- --- -- -±----- . _ _e...^ ...
• - ---- - ^--- --- -- ----- dezectors can k^e-used for-headspace sLreening to determme the presence of VOCs in a

- - -sample.- Organic vapor detectors may be _phota- orEatne-ionY,,,ation detectors. Headspace-
screening is_accompiished by filling a container (i.e., a jar or ziplock bag) about half full of

^^nrv,.,.,r ;^ ^^P; a. : a^^^,.,o; to ..;. ;.^ is l:^ted at a co,istant temperature for^.^
A• - • . .

. ... - .

---- ;-n3.u. Piiii^wui^ uu^ perioa, tnedetector probe is insertedinto-thernntainera__dareadir..;
^.

i^ triilcil.

An
^ a r- ^t

will
y^L^.uv_yi " ' ._^^ =^az sletect_ ::;iucntiiy saaipies with the highest

concentrations ofVOCs,_ which,.wjll. the he s^nt-tn.a.-l-ab^ratnrv_ for_a;,,4lygis and-to-ta-'elineate.. . . ^ .
ii7tti

.ro^a
--__.•g_ on current uuvnua^ion regarding the sites
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associated with ite roor[tt aiope use _Ad an^r^^a;,ic ra^ot detector i§ recommended at the
landfill sites. Calibration procedures shall be in accordance with manufacturer's
recommendations. -

N^-Y
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