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. Ben Franklin Station 

Washington. D.C. 20044-0663 
. Fu No. (202) 305;.0506 

Dear Ms. Cook: 

RE: BoImichsen et.al. v. U.S. 
CivilNo. CV 96-148tIB 

Enclosed is 'a description of the procedures or P.tocess that plamtiffs propose, ro ~e far 
taphonomic mxdy oftb.e Keon~c.k: skeleton. By separate letter. I wiD send you a descrlptimx of 
the mic:rosampling tests that Dr. ~'tafford wishes to conduct on the archived bone remnants from 
the earlier radiociUbon and DNA tests. 

I have forwarded yom letteJ: of February 11, 2005 tq the members of the taphonOmy 
$bldy teum, and am waiting to. hear b8.ck from them on Possible altemati.ve dates for the 
taphonomic study session. The Week of June 20. 2005 does not appCar to be II. 'Viable option 
since Dr. Owsley has been 511bpoc:naed to testify in court that:week.. In. additio~ ~thet member: 
oftlie study session ~ a prim oonnaittneo.t fur that week"tb:a.t C8llIiOtbcn:sc::heduled: "As sOon 
as we lulve some possible altomlltives, I will send them to you. We will trytopl'9vide you with. 
as InanY a1ternativos' as possible. 

ALSIkik 
cc: T. Simmcins 

P.Banan 
Clients 
c. Hawkinson 
H.Bez;ry.mm 
W. Smith 
T.Stafford 

Vezytmly yours. 

~~~ 
Alan L. Schneider 
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Description of study p(()ces[ 
KennewiCk Man Skeleton 
June 2005 Study Session 

February 24, 2005 

This paper describes the process to be used for the Kennewick Man, taphonomic study 

session dlat has been scheduled filr rune 2005. Pursuant. to an agreement qetw~ the parties to 

~e litigation, a small team of plB.intiffs' rq,resentatives inspected the skeleton on December 14. 
• f • 

2004. The inspection \Pisit went smoothly, aDd provided the parti.ci~ with a useful orientation 

to the conection and the facilities :used for its storage, The information obtmned was important 

since .only one member of the inspection team had any P#OT contact with the skeleton. The . . . 

~llowing discussion inoorpomtes relevant observatioils and information from the inspection 

visit. 01het relevant details concerning the pmpose, methods and objectives of the taphooomic 
•• • I 

investigations to be conducted by Plain:tifiS a{'e set out'in their October 10, 2002 Study Plan. 

The June 2005 study ses$ion '\1rill consist of the following components (or s~ in. the 

process). Son:xe of these will ~ceed simultaneously, while others will o~in·scquence. 

I. Assemblage Verification and Completion 

The ~ and. fragmenis that make up the Kennewick Man collection are presently 
• .. I .. 

grouped in assembla.ges based upon the anatomical clements involved. These: assemblages 

appea:r ~ be accurate in. most respects. However~ there IU'C still a nmnber of bane ft8.gments tJ;lat 

have Dot been identified; and some of the existing identifications mAY be inaccurate. One area of· 

partiClllsr concern in this regard is ~tb the ribs. all of which are broken intO IIllIJlarGUS 

fragments. Some of the rib fragments have not yet been identified and matched; some 'of the 

others appear to have beenmisid.entificd. 

Because of these concem.c;J the first step in the taphonomic study process will be to verifY 

the accuracy of the existing element assemblages, and to attempt to identify as. many of the 
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unidentified bgments as possible. Aocurate identification of all pieces that can ·be identified is 

an es!rent:ial fuundation for taphon,omic evaluation of the skeleton (and for any other studies that 

maybe oonduded). FOr example, SOJll.e of the unidentified (or misi~fied) no fragmct:1ts,could' 

hold iInporlant clues for taphononuc evaluation of pQstmortem rib ~ctIn'es, 'for inteIpt'etatlOD. of , 
rib pathology and fur other questions concerning the ribs. 

2. Data Co11.eationIPhase Ont~ 

Part of the study team. will begin collecting taphonomic data. as soon as the :first element 

assemblages (or parts of assemblages) have been determined to be as accumte and complete as 
,. ' 

possible. While these investigations are' pursued, other Jnerobcrs of the team will continue 'tr:> 

work on the assemblage verification and completion process. Such overlapping work tracks Will 

promote efficienCy and help to keep the study session 8.8 sb.o:i:t as possible.. 

It is anticipated that taphonomic data collection will begin with the loitg ~ones. Other 

clements will follow ill an appropriate sequence depending upon pro~ess jn the assemblage 

verification' process and other coasideratioos. The first step in t.aPmmomic ~~natjon of an 

element assemblage will be a piece by piece ~on of each bone ~ ~ent in the 

assemblage. Each piece will be ~ned for all obs«Vable taphonomic characteristics. Some 
, . 

of these c~stics include fill.etutes. color, struning. a.dhecing concretions and sedimentary , 

deposits. 

The December Z004 insPection visit: confinned. that'sigoi:5.cant iafoxmation eo~ing 
•• # • 

the skeleton can be obtained from analysis of the bone frllocures that it sustained over tim.e. One 

area af'interest in this regard is examination of fracture morphology audpattems in CIder to 

obtain insights into the taphanomi~ :m.echani~ involved'in their production. Analysis of sueh 

characteristics oould help to detec:nine,how and when diff~ break~ occurred.. For exampl~ 

fractute Surfaces can be examined to: (a) identify the fbc.ed or cantilevered side of the :fracture 
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and the free-side; and (b) determine the, anatomic c1irecti.on that the free end moved to produce 

the fract:ll:£e. The angl~ and contolir of the fracture surface- as well as the presence of a 

breakaway spur will indicate the fixed en.d of the bone. ~e morphology of the fracture surtace, 

orienta1ion of secondary' fractures. 'and location of the breab:way spur can be used to 

differentiate the tension and compression sides of the fracture, and thus the anatomic direction 

fum the free end moved to produce ~e fra~ This information, especially in conjlmction with 

other taphonomic data, could provide insights into the mechanics involved in erosion of the 

Kennewick skelcton. :into the river chatUlel; and possibly the in sttu orie:ntAtiol1 of the remains. 

S~njrie 01" color offtactuxe surfaces is also important. Such characteristics could help to 

place frs.ctures into' groups that repres~ similm: postftacture en.vironments and possibly a 

temporal relationship. For exampl~ it might be pos9Jble to diStinguish frad:lnes fIS50ciated with 

, the erosional event from fra.ctun...-s produced by other mechanisms. Stainio& color and other' . ' 

:fracture data:wi1l be analyzed to deteo:mne the'rel.e.tionsbip of the tension/compressiOn sides of 

each fracture surface i:eIative to anatomic orientation (i.e;,. an anatomic map will be made that 
. , 

depicts the way the bone was angled to produce each specific ~). Then. the 

:lixedie8n.tilevered and free end of the bone at each "fractrlre site will be, identified. Potentially, 

tbls ~d provide insight as to how the skeleton eroded from the riverbank, and in oonjun~on 

with other observations, the positi~ning of the I"(ml.a.ins in,situ: 

The right femur shaft of the skeleton illustrates how these data can be used. This femur is 

comllietc. but ex1n"bits' two fraetures resulting in three bone segments i~ti:fied as follows: 

segment 1 is the portion contaiIdng the femo:tal head; segment 2 is th.ef mid3haft; segment 3 
, , 

contains the articulati.oo. for the knee. ~ed upon pr~ary observations oftbe most proximal 

fract1Jr8 (i.e" the fracture that produced segment 1), it appears that segment 2 was fixed and, 

" . 
segment 1 was displaced posteriorlY and. laterally to produ6e. the frachJre; Likewise, 
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ObSer-vati[)DS of the distsl fracture (i.e., the :fracture that separated segments 2 and 3) seems to 

indicate that the fta.cture 'Was produced when segment 2 was displ.Bced posteriorly and laterally 

while segment 3 remained fix.ed. An. examination of the :fractures to·the left fcm..ur suggests a 

similar pattern. Although more detailed ~ati~· is neeq.ed, these initial .ob·servations suggest 

that both femora were fta~d onder the same mechaDism' and in the same direction. Th.~e 
. . 

fractures may have resulted from. the proximal ends being displaced posteriorly and to the right, 

and may ha.ye oCCl.JIll;ld when portions. of the riverbank with embedded bone incrementally 

eroded away. By incotpomting this information with other. taphonomic data that may reflect 
. . 

bone position (e.g., bone color, sediment deposition within the bone, and micro-crystal fomlation . 

within those sedimentsl. it may be possible to reconstruct in situ. positioning of 1he rem~ns and 

the river action that was responsible for its ~osion into the river. '. 

Other questions to be addressed during the taphonomio study session SIe discussed in the 

October 12, 2002 Study Plan.. Among ather ~ previous assessments of pathological 

oonditions-need affirmation and clSrification, including specifi~' of the embed,dcd projectile 
'. , 

. point, ~ rib fra~ Bnd upper limb developm~ta1~. Color gradients.and 

. stains are evident on different bones, although no evidence for red staining· fro~ ocher was 

det.ecteci during the inspection visit. Even the issue of Keonewick. M:ui.J s age at time of death 

needs consideration, as the .mdicatcn:'S briefly observed d1lting the inspection visit gave 

mconsistent determinations. ·The i.nfOnruition obtained £rom examination oftb.e skeleton will be' 
" . 

recorded manu8lly and/or througb e:ntry into a oomptli:erized dambase. ~olor variations will be 

docmnented using Munsell Color Charts as a. standard :reference. 

Fractures in bones will also be examined to detemrlne· their ·temporal origin (i.e.,. 

perimOlWJ:n or different postmortem. episodes). Although no perlm.ortem fractures were noted 

du:ring.the inspection visit, a comprehensive and. detailed stndy is required before more definite 
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conclUsions can be reached. Ex:Unina.tion of crnnial and rib ftB.C~es will provide additional 

taphonomic information. 

3, Data Collevtion/Phase Two 

Following examination, of their individUal pieces, sk~letal elen;aents will be temporarily 

reassembled for further taphonomic evaluation. Such reassemblyvviU ~vol'\Te placing the pieces 

in oor:rec.t anatomical position Alld holding them in place with temporary, means such as 

Styrofoam (or other appropriate) props and/or Parafilm (wherer appropriate); No glues or other 

petmment fixatives will be~. 

Reassembly of the elements is an important step in the study process since it will peanit 

the individual pieces to be viewed in the context of an integrated.functioIial unit. Suc.h a 

perspective wiD aid in determining whether the taphonomic chsract:eristics displayed by each 

piece are consi8~ with those displayed by other pieces of the same element Ob~erva1iOll8 

.. concemiDg .relevant characteristiQS (e.-g., ftact1lI'CS, color, ~g, a.dher.ing conoteuons~ 

s~ent deposits) will be made and reCQrd~, 

4. Data CoIlect:ionIPhase Three 

Reassembled elements wjU be placed in anatomical' position in a specially constructed 

sand· enclosUre so that an emerging profile can be visnalized for individ.uBl t?icmeo.ts~ then for 

paired bones.. and eventually for the entire. skeleton. 'Ole sand base of the encios'dre, together . , 

with props' and ParatiIm where n~. will provide a secure, stable ftnmdation for holding the 

reassembled elements together and in correct: orientation.. 

The sand enc10Sltte will be constructed in the following mmmer. An appropriately sized 

table (3' x 6' or 4' x 6") will be fitted with a low frame (3~' in height) that rests on and outlines 

the· sUrface periroeter. Small C clarops will be used. to secure the frame in place. The table 

aurface oftbis low ~gul8r box will be covered with a 2"± layer of clean sand, which will be . 
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Covered with a soft, photographically appropriate background cloth. Skeletal elements 'Will be 

positioned in anaromic81 order on this cloth .. In this matter~ ~e skeleton will be a~sem.bled in a 

·structurally su.ppcrted position that will facilitate visualization aod photography of taphonomic 

pattenrin.g (e.g •• bilateral placement of skeletal fractures in. limb bones)p as well as overhead 

photography of the skeleton in anatomical positioc.. A soft coVering, such as a. sheet, will be 

used to cover the Temms at night. 'Ibis process Wlil be conservation friendly, as it will reduce 

bandling, ~t the need. for adhesives, and save time in~lved in packing and unpacldng of1he 
.' 

skeleton in those situations where a taphonomic feature needs to be recheCked. Most 

importantly. final taphonomic assesSments ~ be based on the 'total skeleton, rather ·than only 

tc:mpo:ra:ri.ly available individual bones. 

5. Photogrghy 

Scientific photography during the study session will be conducted by R. Clark using two . 

fixed 'Work stations: (8) one station for close-up photography' of the type illustra~ ~:uritI.g the 

December 2004 inspection visit; and (b) another station fur larger scale photOgraphy of the 

complete skeleton in pmper anatomical position. Photographic 'equipment and lighting will ~ 

provided by Mr. C18l"k. He will use low .. heat lighting equiptnent of the kind used during the 

. 'inspection visit. 

6. X-Ray Imagigg 

New x-rays will be taken 'of the cranium, mmdi'ble. and· 'other'key elements of the . 

skeleton.. ReviC9ll" ()f photographs. radiographs and CT images previously take:n. of the skeleton 

reaffinns the need for more complete and better imaging. Among ofher things, maxillary dental 

. patl:iology cannot be ~y evalua"lo;l due to the lack ofmaxillary radiographs, and the e;osting CT 

images of the mlbedded projectile point in the right innominaie are less than optimal because 

th'ey were takell. in one millimeter inc.:r~ents and because three bands of data are missing along 
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the long axis of the prcijecti1~ point. The new x-rays will be conducted at ap offsite location in . 

the Seattle area under the supenrision of Owsley, Hunt and/or B~Iheido in consultati~n with . 

~e.rts. This work will be col11pleted aft~ or during 1he last few dars of tp.e stndy session. 

Analysis of the skeleton would mso be aided if new CT images were t~ with 

equipment that recvrds data in lnCl"elllcn.ts smaller than one mil!hneter. For example. such higher 

resolution :im8.ges would make it possible to better assess the distribution and thickness of the 

s~mts that remajils in the cralUal vault. A proposal for new .CT ~aging. will1J~ submitted to 

Army CoIpS tq)I"esentatives if ~ table ,8.tl'8;ngemenis can be made with a qualified facility. 

7. Other Comments 

'The taphonomic study team will coosist of Des. D. OWsley,.H. Betry11lan; T. Stafford, D. 

Hunt, and W. Smith, Ms. K. Browelheide, Ms. K. Sp:mdJ.ey, Mr. R- (Chip) Clar~ and an 

. experi~ced note taker. Ono o:r two other indi'\1id.u.als may be added to the study team as 

snbstito.tes for Dr. Bonnichsen who died un~ectedly on December 24.2004. Defendants will 

be notified of such substitlltion{s) in advance of the study'session. 

As indicated at the cone1usion of the December 2004 ~ectioit. visit, taphonomic 

. examination, of the skeleton 'Will require, a minimum of five :fWl worldng days. The poss;,bility 

" 
~s.t additional tim.e may be needed cannot ~ n4ed aut given the bigbly fragmented nature of the 

skeleton and the antOllnt of infbrmErtion tbat must be obtained and recorded.. 

In order to carry out the June 2005 ~tudy sessi~ the following faciliiies will be needed 

ftoro. the Burke Museum: a large room (sucp. as the classroom. on the loading dock floor); six . 

work: tables (3~ 4 6' or 4' x 6'); chairs for at least 10 individuals); a step ladder (6'high); and 
I 

electrical power. Other equiPJnent such as measuring devices, data reCording fotmS and 

materials for construct:ing the sand enclosw:e will be provided by the study team, 
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1437 S. W. Columbia St.. Suire 200 
Pon:I:md, C\1:ton mOl 

Sydney F~ Cook 

HP LASE~.JEr FAX 

ALAN L. SCHNEIDER 
ATl'ORNEYA'tLAW 

May 11, 2005 

l"dephDac (503) 274-8444 
F:u:simila (50:;) V4-S4+5 

U.S. Department of JUstice VIA FAX AND MAIL 
EnwOllmeD.tal and Natur~ Resomce Division 
(3en.eral Litigation Section 
POBox 663 
Ben. Pranldin Station' 
Washington D.C. 2004-4-0663' . 

Dear Sydney: 

Re: Bonnichsec. ct.a1. v. U.S. 
Civil No. CV 96-1481JE 

!4f002/011 

p.2 

This is tQ acknowledge receipt of your letter dated May ~ 200S. En~losed is a copy of an 
IC"f Imaging Proposal dated May 10,'2005. The purpose ofthf' proposal is ta confum the 
iD.formation that has been provided orally to your clients and to provi~more detiills of the 
p~cesses,mv~lved in this phase ofp~aintiffs' investigations of the skeleton . 

With respect:ro the conditions set Ollt in your May 2nd.lt;tter, pl~e be advised as follows: 

1. Plaintiffs would be please4 to perform the lCT scanning between M~y 31 and 
June 3,2005. Such schedule would 'enhance the prospects that we eouIp. have the prototype 
replicas of the ~ed pieces ready in time for the July taphonomic study ses~ 

. 2. , The 5Cf1DnjDgfacj.lity and o1her technical coDSUltants to be used for the ilnaging 
, and ~1ication process desctihed in the Proposal Will not be allowed to retain any of tb.edigital 
data that is generated. Only two sets of such data. will be creatoo. One set Will be proVIded to ' 
rour e~ien~, and 1:he other will be ietainedbyplafutiffs as part of their research ~ocu:rncntation. 

3. Your condition #3 is acceptable to plaintiffs. We would be happy to walk with 
either Dr. Cassman or Dr. Odegaard. 

4. Your coildition #4 is acceptable to plaintiffs. 
. . 

s~ 'J1i6 financial re~urces available to plaintiffi3 for the proj eo! are modest. 
However, we can commit to pay the following costs: (a) tuundtrlp airfare for-the Army Corps' 
courier from Seattle to Chicago, assmning that the airlare is PI iced at· goveroment r-ates; (b) h()tel 
lodging for the coUrier for up to three (3) nights in Chicago; and (0) ground transportanon for the 
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courier between the Qhica.go airporl~ the scanning fucility and the hotel. In additio~ plaintiffs 
will absorb the costs of providing your clients with Qnecasted model of each of the following; (i) 
the complete recomrtmcted skull; en) the indiVidual pieces of the slrull (i.e., cranium;. midface and 
,n.a.D.dible); (iii) the individual pieces of right innominate; and (iv) the projectile point. 

llook foxwara tQ hearing from you. 

- . 

ALSIktk 
00: --Clients (w/encl.) 

P. Hanan (w/enc1.) 
C. Hawkinson (w/enc1.) 
D. Ca.rl.Son (w/encJ.) 
T. StatTord (w/enel) 

VeTY truly yoms, 

'.~~~ 
Alan L.Schneidet 
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ref Imaging Proposal 
.Skull and lnri.ominate 

Kennewick Man Skeleton 
Proposal ~ated May 10; 2005 

Plaintiffs propose to use Industrial Computed Tomography (leT) technology to 

create dimensionally accurate replicas of the individual pieces of the skull and the right 

hip bone (innomipate) of the Kennewick Man skeleton. This prOposal has been 

developed in response ~o the ~onoerns exp~sed by the government' ~ representatives 

regaIding the use" of adhesives for mending broken or sepamted boneS of the skel~to~ If 

the use 9f a.~esives is ruled out" some alternative must be fOlmd to create a. permanently 

atable reconstruction of the skull to ensure that the configura.tion III:e-asured by "all 

W.VestigaioIS is idel1tical •. The proposal described herein seeks to aChieve that objective. 

If stlCCessful, it "!ill also: (a) ·reduce the amount of~dling of the original ~kull pieces 

during plaintUfs', studies of the skeleton and by future investigatOIS; (b) alloW' us to 

visualize theCmbedded projectile point for purposes of more accurate identification; (c) .. . . . 

permit both intemal and external booe structural analyses oftheskuU and the inn~e 

which are crltiCalfur deterinining the diStribution of sediIIicnts within the endocranial 

cavity and for evaluating"the projectile point; and Cd) allow us to test_ the accuracy I)f the 

CUl'I'ent reconstruction of the face, and if necessary adjust that reconstruction digitailyand 

in mplicas.The scanning process poses no threat to the bOJ~es. 

Page 1 of 8 Imaging Proposal. 
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1. ref Scanning 

The pieces oithe skull and the right innominate will be scanned using a high powered 

non-invasive lCT scanner. rcr scanners are capable of extracting bigh.-resolution images 

that are ,as mucq as ten times more accuxate than those ptoduced by a Medical CoJ:nputed 

Tomography (MCT) Sciumer. Because reT scanJti.ng provides a much higher ttegreo of 

det~? substantiallY,more data is generated for digital reconsttucti.on of the skull and the 

projeCtile point than would be possil;tle with MCT sca~g. The technology used for 
, , 

indus1rl2l and medical scanners m:e substantially the same. The primary difference is that 

in the medical field there is a need to limit patient exposure to radiation, and 

consequently the resolution of the images is lower. In addition~ with an lCT sca:cner, ~e 

, specimens being scanned are. romted very slowly on a level turntable while the X-ray . 

S01JI"Ce and detector remain stationary (in MeT scanning the X-ray source and detector 

rotate while the patient remains sta:ti0IlMY). leT scanners make it possible to take 

,ex~eptiona11y thin slices of data that ~e into 11luch tim:! detail than MCT. Once the 

scan data has b~ colltrled> it is processed to yield a graphic image of the data, slices and 

is then translated into files that can be analyzed and used for rapid prototyping. 

2. Digitalization cpe.velgpment of STL Files) 

In this step, yhe rCT sHces of data are combined to generate three-dimensional 

computer roode1s~ This illfo11llation conv~ion ID~CS it pc)sSlble to view images oftb6 . ( . 

, scanned bones from a multiple of different perspectives- TIle scanned/digitized bones 

can then be p~YSicaUy recreated through the process of Rapid Prototyping (RP). 

Page 2 of 8 Imaging Proposal 
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The RP process takes: the 30 computer model (STL) that was developed during 
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digitalizatiDn and converts the model into a series of slacked layers for ((3D printiDg". In 

most ~ses these layers are approXimately 0.] mm thick The layered model file is then 

sentto !l machine that uses i1 photo polymer liquid plastic to lay down C9nsecutive layers 

of plastic 1lIltil the co~plete unit 'has been fabricated... This process was initially 

developed by the automotive imd aeronautical industries to ensure the form, fit and 

functiQn ofmanufactured paits that require·a very high level of accumcy. It is hoped that 

applying this process to the Kennewick Man. skull and inD.orninate will allow accurate 

reproduction of the bon~ pieces and the embedded projectile point. The skull pie¢es can . 

then. be glued together to produce a. recoil.structed s~ll that can be measured witll(~ut risk 

to the original. We propose to:use the RP process to prep~ replicas of the different 

skull pieces, the right innotninate and the projectile point. 

4~ Casting 

The plastic replicas produced by the RP process can experience some sbririkage, 

usually small, over an extended period oftim.e. To develop permaneri.t models that do not 

shrink: we propose to make molds and ~ts of the ~ 'replicas using high quality silicone 

rubber and Hydracal Gypsum Cem~ These molds and casts will'be prePared by Mr. 

Steve"Jabo"Museum Specialist at the National Museum of Natural HistQ1}" (NMNH). . 
, 

Smithsonian Institution, Washington,. D.C. Mr. Jabo has done casting for the NMNH for 

13 years and is considered an ~pert in the molding and cas1 ing of rare and fragile ' 

specimens. ~e also ~s had extensive experience creating molds from prototypeS .. Mr. 
, , 

Jabowill use a silicone molding rubber (Polytek TinSil70-25·RTVsilicone). TAP 

I 
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Marine Grade Epoxy (314 Resin with slow 143 Hardener,), and Hydrocal Gypsum 
. 

Cement (FGR-95) to construct permanent molds'and casts of the RP replicas of the 

_ Kennewick: Man bones. The use ofbigh-quality:supplies will help to maintaln the 

diIl1eD~onal integrity of the casts. 

Mr. J abo will prepare two types of inalds ofilia KeruleWick skull. One set of the 

_ plastic skull pieceS created througb the RP process Will be taken to the Burke Museum 

-where they will be measu:Ced by Dr. David Hunt against the original bones to verify their 

accuracy. If they are ~urate within an acceptable range of variation, Dr. Hunt will 

- assemb~e the plastic pieCes into a model of the complete'skun. This model will be 

retizmed. to the Smithsonian where it will. be used by Mr. Jalla to create a mold of the 

reconstructed skull. That maId will be used to produce durable casts of the skull. The 

other set of plastic skull pieces will be used by '?vIr. J abo to create molds of each 

individual piece of the skull. Theseinolds can then be used to make casts of the pieces so 

141 007/011 
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, that future researchers will be able to test the accuracy ofDr-. -Hunt~s reconstruction of the -

skull. 

. Using theRP replicas of the projectile point~ Mr. Jaho will create a mold that can 

be used to produce caSts of the projectile poiIit. He will also create molds and casts of the 

imJominate pieces. 

s. Transportation and Scanning Logistics 

The piec,es oftbe cranium (i.e., the cranial vau14 midface~ and two sections oftbe 

mandible) and-pieces of the right innominate will be 1I'ansported to the Icr scanning 

facility ofBio Imaging Research (BIR) located at 425 Barclay Blvd. in Linco~ IL. 

Lincolnshire is located approximately 15 miles north of Chicago's O'Hare Airport. The . 
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./ 

bones. will be "transported via conUneraai airline by eithet plaintiffs' representati~es (ie., 

Dr. Douglas Owsley and Mr. Roy Clark), or by an Army Gorps representative. ' 

Transportation will be amm~ed so that a driver and vehicle 'Will pick up the courier and 

skeletal pieces at the Chicago aUpol:'t for transport to SIR?s facility. Ms. Rebecca: Snyder, 

NMNH's ex.pert in 3D imaging, will arrive separately at BIR and will act as a consultant 

to ensure that all necessary data are collected and processed according to the desired 

needs and data standards. 

BIR. manufactures u,.dustrial CT scanners and provides scanning services to both 

the industrial. and scientific cOlIUIlunities. BIR also scans critical. components of airc7:aft 

and other ttmlSportation items for the NTSB. Due to the classified research that BIR does 

for government ageocies~ it possesses a secure vault with access limited to only two 

indi~dua1s in the company. Once the Kennewick Man remains arrive at the eIR facility. 

theY will either be prepared for ~ed:iate scanning or secured in BIR's vault for 

overnight storage. 

Due to the high precision used in the scanning process (which as noted above 

produces :n:isny times more data slices thsn, MCT gcans), thb srnmrrlng process will r~u'ire 

oneta two days in residence at SIR. AccQrdingly, it should be anticipated that two 1lights 

will be spent in Chicago. An experienced technician will cnmplete the scanning in the 

presence ofplaintiffs" representatives and the Ano.y Co[Jls' representative. In advance of 

the scEmJ:ling session, tests will be conduc,ted on a substitute human cranium, mandible) 
.,' 

and ~minate sent by Dr. Owsley to am.. The purpose of these tests is to determine the 

'safest and most appropriate procedures and scanner' settings to be followed for scanning 

af t,h~ Kennewick rem.a.ins, 
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Upon completion of'th.e scmmjn~ the K~ewick remains will be returned ttl the 

Burke Mus~ in the same maIlJ1ef as they were transported to Chicago. 

6. Technical; Experts 

The scan ~ta 'Will be forwarded to Virtual Surfaces (no. ,<VSI), at 832 E. Rand 

Rd #16 in Mt. Prospect, 1L, about 20· minutes· south ofBIR, for digital editing and STL . . .. 
. . 

file generation. DUring the data. editing process, analyses will be conducted to determine 

~it is possibleta ·digitally reposition the skull fragments that were glued in 1996. 

when the editing process has. b~en compl~ted, the data fil~ will be sent to Laser 

Modeling ,Inc. (I;M1) at 600 Albion Ave. in Schaumburg. IT ... , for rapid proto typing. 

Ovemli planniog, scanning, editing and rapid proto typing will be coordinated by 
. ' 

i. . 

Point Data Marketing Inc. (PD1MI)~ whose offices arelocated at 6791 Talmedge Drive, 

Sparks, NV. Mobile Sc~ Lab. Inc. (MSLI), also of 6791 Talmedge Prive; Sparks, 
. '. . 

NV» will oversedthe CT scanning, under the direction ofPPMI, in conjunction withBIR. 

VSI will perfOmi all digit~ editing and LMI will perfonn tlte rapid prototyping. again 

under the supervision ofPDMI. 

7. leT and Prototyping Pmducts . : , 
, 

The sc:anmng and pmtotyping processes will provido the following products that 

can be used to creat~ molds of the scanned pieces and to ge~erate data for research by 

plaintiffs: and fufure investigators: . 
'. 

• two· complete sets ofRP plaStio replicas of the different bone components of the 
sknll 

• two RP pl~c replicas of the projectile point 

• one set ofRP plastic replicas of the different pieces of the rl~t innominate 
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•. two sets of raw CT scan data in TIFF format (one set for plaintiffs; one forthe 
Army Corps) 

• two Sets ofSTL and ASCn files for'all SCatUled item.q (one set for plaintiffs; one 
for the Anny Corps) . 

8. Scl:ieduling 

The ps:efeI1'ed time to haw the skeletal pieces scanned a.t BIR wo11ld b,e late May 

or the first two weeks of June 2005: Such ~ schedule would allow time to complete 

analysis Qfthe scan daja and production of,the RP replicas before the July 5-15, 2005 . . . 

taphonomic study takes place. It is important that the skull and right innozninate replica 

pieces be available for assembly by Dr. Hunt during the taphonomic study session. Dr. 

Hunt .will glue one set of these pieces together to produce inodels of those two skeletal 

elements that are as complete as possible. To ensure that his reconstructions of these 

. elements are as a.ccura.te as possibI~ Dr. Hunt will need access to the original specimens 

so he can refer to them fot' guidance~ 

9. OeneralComments 

It is hoped that the casts to be created from the RP replicas will be accur;ate 

enou.gh to provide Dlany of the measurements needed by pLtintiffi' study team and other 

investigators. EVen so, it will still be necessary for investigators to have access to the 

original bones. Among other things, they will need to refer to the origmal bones to help 

locate key measurement landmarks that may be difficult to find on the cast models:. to 

verify for themselves that the models are a~c:uratel and to obtain certain types of . . 

nonmetric data. HoWe'Ver, if the replication process is successful, it will reduce 

substantially the need for future handling of the original bones. Moreover, it will 

. elhninate the need to glue together the various, pieces of the actual cranium, mandible and 
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innominate. Finally, the re:plibation.process proposed here will pemrlt investigations that 

would not be possible otherwise (e.g., analysis of the endoCIanial vaUlt, digi1al 

repositioning of the malars7 et'?). 

Digital extraction and high resolution production ofan accurate replica of the 

. embedded projectile point will reveal its size and structuial details7 which will aid in its 
. . 

identification. Computer aided examination oftbe right innomiilate will provide 

information needed in order to interpret the pathology and pathway ofrhe projectile. 

Although plaintiffs cannot guarantee in advance the ultimate accuracy of the RP 

replicas· and the casted models to be created as descdbed in this proposal, the prospects 

are very favorabl'e. These techniqu,es have reportedly been. used in other situations· with a 

. hiBh degree of success. Plaintiffil ar~ unaware of any ~ircumstances that .would preclude 

1hek successful application to the Kennewick remains. 
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