ALAN L. SCHNEIDER
ATTORNEY AT LAW

1437 S. W. Columbja 5L, Swile 200 , ‘ ' Tekephone (503) 274-8444
PORTLAND, OREGON 87201 ' Facdimila (503)274-8445

February 24, 2005

Syd.ncyF Cook

U.S. Department of Justice K
Environment and Natural Resources Dwxsmn VIA FAX AND MAIL
Generzal Litigation Section _
PO Box 663

. Ben Pranklin Station

‘Washington, D.C. 20044-0663

* Fax No. (202) 305:0506

RE: Bamnichsen etal v, US.
Civil No. CV 96-1481JE

Dear Ms. Cook:

Eaclosed is a dscnptmn of the prucedures or process that plmnnﬁ's propose to use for
. taphonomic study of the Kennswick skeleton. By separate letter, I will send you a description: of
the microsampling tests that Dr. Stafford wishes to conduct on the archived bone remnants from
the eather radiocasbon and DNA tests. :

‘ [ bave forwarded your letter of February 11, 2005 to the members of the taphonomy
study team, and am wa.mngto hear back from themonpossiblealtmatwe dutes for the
mghononnc study session. The week of June 20, 2005 does not appesr to be & viable bption .
since Dr. Owsley has been subpocenaed to testify in court that week. In addition, snother member

of the stndy session has a prior commitrment forthac week thst canmot be reschednled Az s6on
as we have some possible altematives, I will send them to you. We will ﬁyto provide you with

as many alﬁemahvm as possible

Vaym’;li yours,
i ‘Alan L. Schneider
ALS/kfk
cc: T. Simmons
P. Baran
Clients
- C.Hawkinson
H. Berryman
W. Smith
T. Stafford

£:AMy Docamants\K sanewick Man\Lerers\Cook. Syditmy\Cook L7.doa



Description of Study Process(
Kennewick Man Skeleton
June 2005 Study Session

February 24, 2005

This paper 'd_mcribs the process to be used for thé Kennew:ck Manvtaphonomic.study
session that has been scheduled for June 2005, Pursuant to an agreement between the parties to ‘
. the litigation, a small team of pleintiffs’ representatives inspected the skeleton on December 14,
2004. The inspection visit went smoothly, snd provided the participants with a useful orientation
to the colléction and the ﬁcﬂiﬁes nsed for its storagé. The information obtained wes important
since <nly ona'member of the inspection team had any prier contact w1th the skeleton. The
_foilowing disoussjon incarporates relevant observations and information from the inspection
vigit. Other relevant details cmn:ermng the puspose, methods and objectives of the taphonomi;; .
investigations to be conducted by plaintiffs are set out in their Oétober.lo, 2002 Study Plan.

The June 2005 study session will consist of the following components (or steps in the
process), Some of these will proceed simultaneously, while others will ocour in sequence, '
L Assemblage Verification and Completion

The bones and fragments that make up the Kennewick Man collection are presently
grouped in assemblages based upon the amatomical clements involved. These assehahlages
appea;r to be accurate in most respects. However, there are still a mnnber of bone fragments that
have not been identified; and some of the existing identifications may bc xnaocurate One ares of

mcular concern in this regard is with thc ribs, all of which are broken :nto numerous
fra,gments Some of the rib fragm:nts have not yet been 1dent1ﬁed and matched, some of the
others appear to have been misidentificd.

Beoause of these concerns, the first step in the taphonomic study process will be to verify

the accuracy of the existing element assembiages, and to attempt to identify as.many of the
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| upidentiﬁed fragments as possible. Accurate identification of all pieces that can-be identified is

an esgential foundation for taphonomic evaluation of the skesleton (and for any other studies that |
may be conducted). For example, some of the tnidentified (or misidentified) xib Fagments could

| hoid impor&nt «-;lus for taphonomic evaluation of postmortem rib fmcﬁlres‘, for interpretation of

rib pathology snd for other questions concerning the ribs. '

2. Data Collection/Phase Om:l

Part of the study team will begin collecting taphonomic data 23 soon as the first element
assemblages (or parts of assemblages) have bccn determined to f:e 88 ao;znmland cumplett:» as
poss:b]e While these investigations are pursued, other members of the team will eont:nne tn
work on the assemblage verification and completion process. Such cwcrlappmg work tracks will
pmmote efficiency and help to keep the study session as short as possible.

It is antxclpated that tapbonomic data collection will begtn with the long bones. Other
elemants will follow in an appmpnnte saqumce depending upon progress in the assemblage
venﬁcatlon process and other consxderatmns The first step in taphnno:mc examination of an
glement assemblage will be a piece by piece examination of each bone or fr.agment in the
assemblage. Each picce will be examined for all observable taphonomic cheracteristics. Some |
of these characteristics include fiactures, color, staining, adhering concretions and sedimentary
deposits. | '

" The Deoccmber 2004 inspection visit confirmed that'significant information concerning
the skeleton can be obtained from analysis of the bone ﬁ'acmr&e. that it sustained over time. One
area of interest in this regard is examnination of. fracture morphology and paitems in order to
obtain insights into the taphonomic mechanismé_. involved in their production. Analysié of mch.
| characteristics could help to detemmine how and when dxﬁ'evcnt breaks occurred. For example,

fractute surfaces can be examined to: (8) identify £he fixed or cantilevered side of the facture
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and the free side; and (b) determine the anatomic direction that the free end moved to prodnce
the fracture. The angle and contour of the fracture surface as well as the p1;azem:e of 2
braicaway spur will indicate the fixed end of the bone. The morphology of the fracture surface,
orientation of secondary’ fractuces, -and location of the brezkaway spur can bt; used to
differentiute the tension and compression sides of the fracture, and thus the anatomic direction
that the free end moved to produce the fracture. This information, especially in conj{mr;ﬁon with
other tapbonomic data, could pravide; mmghts into fhe mechanics invoived in crosic;n of the
Kennewick skeleton into the river channel, and possibly the ir sffu orientation of the remains.
Stammg or color of fracture surfaces is also important. Such characteristics could help to
place fractures into groups that represent similar postfracture cnvimn.ments and possibly a
ternporal relationship. For examyile, it might be possible to d:shnglnsh ﬁ-az:turm associated with
 the erosional event from fractures producex; by other mechanisms, Staining, eolor and other
fractare dainwﬂl be 2nalyzed to determine the relationship of the tension/compression sides of
eax;h fracture surface relative to anatomic oriegtation (i.e., an anatomic map will be meade that
depicts thc way the bone was angled to produce each specific ﬁ'acture) Then, the
fixed/cantilevered and free end of the bo:lm at each fracture site will be identified. Potentially,
this could prowde insight as to how the skeleton eroded from the riverbank, and in oonjmxcuon :
with other observations, the positioning of the remains in situ. |
The right femur shaft of the skeleton illustrates how these date can be used. This femur is
complete, but exhibits two fractures resulting in three bone segments identified as follows:
segment 1 is the portion contairdng the femoral head, segment 2 is the rmdshaﬁ; segment 3
contzins the articulation for the knee. Based upon preliminary observations of the most proximal
fracture Qi.e, tﬂe fracture that prqduced segmeht 1), it appears that segment 2 was fixed and.

segment 1 was displaced posrerioﬂy' and hﬁﬂly to produte the fractwre: Likewise,
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 observations oi.‘ the distal fracture (i.e','i‘he Jﬁ:an:l:l'm‘: that separated segments 2 and 3) seems ta
indicate thet the fracture was produced when segment 2 was displpcéd posteriorly and laterally
while segment 3 remained fixed. An cxamination of the fractures to-the left femur suggests a
sitnilar pattemn. Although more detailed examination-is needed, these initial observations suggest
that both femora were fractured under the same mechanism and in the same direction. These
* fractures may have resulted from the proximal ends being displaced posteriorly and to the righ-t, _
and may have occurred when portions of the riverbank with embedded bone inémmmﬂy
eroded away. By incorporsting this information with other. taphonomic data that may reflect
bone posttion (e.g., bone color, sediment deposition within the bone, and micro-crystal formation )
- within those sediments), it may be possible to reconstruct i situ posmomng of the remeins and
the river action that was responsible for its erosion into the river.

Other qucstions to be addressed during the taphonomic study session are discussed in the
October 12, 2002 Study Plan, Amoné other things, previous assessments of pathological
donditions need affirmation and clcification, including specifics of fhe embedded projectile
: 'poinr., antemm'tmn rib fractures, and upper limb developmental asymmetry. Color gradients and
stains are evident on different bones, although no evidence for red staining from ocher was

detected during the inspection visit. Even the issue of Kennewick Man’s age at time of death

' necds consideration, as tbe indicators hriefly observed during the mspoctwn visit gave

inconsistent determinations. The mfomnan on obtained ﬁ'om examination of the skeleton will be

recorded manually and/or through entry into a computerized database. Color vanauons will be
docmnem:c:d using Munsell Color Charts as a standard reference.

‘Fractures in bones will also be cxamined to determine their ‘temporal origin (ie.,

perimortem or dxfferent postmnortem. episodes). Although no perimortem fractures w&c noted

during the inspection visit, a comprehensive and detailed study is required before more definite
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conchisions can be reached. Examination of cranial and 1ib fractures will provide additional

taphonomic information.

3, Data Collection/Phase Two .

Following examination of their individoal pieces, skeletal elements will be temporarily
reassembled for further taphonomic evaluation. Such reassembly will involve placing the pieces
in correct anatomical position and holding them in place with temporary means such as '
Styrofoam (or other appmb;iate) props and/or Parafilm (where appropriate), No glues or other
mm fixatives will bs used, ‘

Reassembly of the clements is an importani step m the study p;-ocms since it will permit
the individual pieces to be viewed in the context of an mbegraied functiorial unit. Such a
perspectwe will aid in determining whether the taphonomic charactensucs displayed by each

plece are onnsnstent with those displayed by m‘hcr pieces of the same element. Observations

. concerning relevant charactmstzcs (e:g, fractures, color, staiming, adhenng concretions,

sediment deposits) will be made gud recorded,
4, Dgg Qgﬂecﬁon/?hz;se Three _

Reassembled elements will be placed in anatomical'pos{ﬁnn in a specially constructed
sand - enclosure so thet an =mcrgmg profile can be visnalized for mdlwdual elemenbs then for
paired bones, and eVenmally for the entire. skeleton. The sand base of the enclosure, ’oogether
with props and Parafilm where ne.eded, wnll provide a secure, stable foundation for holding the
rr_ﬁxsscmblcd elements together and in correct orienmﬁoﬁ_ ‘

The sand enclosure will be constructed in the following manner. An appropriately sized
table (3* X 6* or 4' x 67) will be fitted with a low frame (3 in height) that rests on and outfines
the surface perimeter. Small C clamps will be used to sec.ﬁre the frame in place. The table

surface of fhis low rectangulsr box will be covered with a 2+ layer of clean sand, which will be
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sovered with a soft, photographically spproprizte hackground cloth. Skeletal elements will be
positioned in anatomical order on. this cloth. 'In this matter, the skeleton will be a\,ssm:;iblcd ina
-sﬁ-:umxrally supported posiéan that will facilitate visualization aud photography of taphonomic .
patterning (e.g., bilateral placement of skeletal i'i-acmr‘es in limb bones), .‘as well as overhead
photography of the skeleton in a'na'tomicel position. A soft covering, such as a sheet, v;*ill be
used to cover the remains at night. This process will be consérvation friendly, as it will reduce
handling, limit the need for adhesives, and save time invnl;red in packing and umpacking of the
skelc;hon in thése situations where a taphonomic feature needs to be rechecked. Maost
importantly, final taphonomic assessments can be based on the total skeleton, rather than only .
, temporarily svailal;le individual bones, ’ |
5.  Photogrsphy

Scientific phomg‘raéﬁy duriné the study scssion will be conducted by R. Clark using two
fixed work stations: (a) one station for close-up photography of the type illustrated during the
Dwﬁb& 2004 iﬁspeclion visit; and (b) ‘ancther station for larger scale photography of the
complete skeleton in proper ana‘tonﬁcal position. Photographic equnipment and lighting will be
provided by Mr. Clark. He will use low-heat lighting equipment of the kind used during the
_inspection visit. |
.6. - Imagi

New x-rays will be taken of the cranium, mandible, and - other ‘key elements of the -
skeleton. Review of photographs, radio graphs and CT images previously taken of the skeleton
‘ reafﬁ:rms the need for more com;:lcte and better imaging. Among other thmgs, maxillary dantal
‘ .pathology cannot be fully evaluawd due to the lack of mexillary radiographs, and the existing CT
images of the embedded projectile point in the right innominate are less than optimal because

they were taken in one millimeter increments and because three bands of data are missing along
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the long axis of the projectile poi nt. The new x-rays will be conducted at an offsite locatioéx in -
the Seattle area under the supervision of Owsley, Hunt and/or Bmﬁvelheic'le in. consultation with |
experts. This work will be completed afier or during the last few days of the smdj session.
Analysis of the skeleton would alsc be aided if new CT images were taken with
equipment that records data in increments smaller than one mﬂhmeter For example, such higher
rwoluﬁm:; images would make it possible to better assess the distribution and tbick-ness of the
sediments that remains in the cranial vanlt. A propossl for new CT imaging will be submitted to
Army Corps neprese;ltaﬁves if suitable arrangements can I;e made with a qualified facility.
7. Other Comments | ' |
The taphonomic study tesm will consist of Drs. D. Owsley, H. Berryman, T. Staﬁ'or;i, D.-
Hunt, and W. Smith, Ms. K. Bruwelheide, Ms. K. Spradley, Mr. R. (Chip) Cleck, and an
R mperiaﬁwd note taker. One ar two othér individuals may be added to the study.team as
smbstitutes for Dr. Bonnichsen who died unexpectedly on December 24, 2004. Defendants will
be notiﬁéd of such subsﬁtuﬁon(s) in advance of the study session, . '
| As indicated at the conclusion of the December 2004 inspection visit, taphonomic
- examination of the skeleton will reguire 8 minimum of five ﬁx]_l working days. The p.ossibiﬁty
thet additional time may be needed canmot be ruled out given the highly fragmentsd nature of the.
‘skeleton and the amount of information that must be obtained and recorded.

In order to carry out the J'un.e 2005 study session, the following facilifies will be nesded
from the Burke Museum: a large room (such as the classroom on the leading dock ﬂoorj; six
work tables (3° x 6’ or 4° x 6'); chairs for at least 10 individusls); a step ladder (6"high); and
electrical power. Other equipinent such as measuring dg;_'viccs, data recording forms and

meferials for constructing the sand enclosure will be provided by the study team,
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ALAN L. SCHNEIDER
ATTORNEY ATLAW

1437 S/, Columbia S, Suire 200 . Tclcphm: (503) 274-8444
Panlnd, Ompon 97201 . . Facsmmile (503) 274-8445

May 11, 2005

SydneyF. Cook _ ‘ ‘ o

U.S. Department of Fistice - VIA FAX AND MAIL
_ Environmental and Natural Resource Division

General Litigation Section

PO Box 663 ,

Ben Franklin Station _

Washington D.C. 20044-0663

Re:  Bonmichsen ctal. v. US.
Civil No. cv 96-1481JE

Dear Sydney:

/ This is 10 acknowledge receipt of your letter dated May 2, 2005. Enclosed is a copy of an
ICT Imaging Proposal dated May 10, 2005, The purpose of the: proposal is ta confirm the
information that has been provided orally to your clients and to provide more details of the
pmcesscs involved in this phase of plaintiffs’ investigations of the skeleton.

With respect’ ‘to the conditions set out in your May 2™ Jetter, please be advised as follows:

: 1. Plaintiffs would be pleased to perform the ICT wanmng between May 31 and
June 3,2005. Such schedule would enhsnce the prospects that we could have the prototype
rep]was of the smnmed pieces ready in time for the July taphonomm study session-

» 2. The scanning faclh’cy and other technical consultants to be used for the imaging
_and replication process described in the Proposal will not be allowed to retain any of the digital
data that is generated. Only two sets of such data will be created. One set will be provided to-
your clxenis and the other will be re:tamed by plamt:ﬁ"s as part of their research docummtauon- ]

3. Your condition #3 is acceptable to plaintiffs, We Would be happy to work with
cither Dr. Cassman or Dr. Odegaard.

4. Your condition #4 is acceptab]e to plaintiffs.

5. The financial resources available to plaintiffs for the project are modest.
However, we can commit to pay the followmg costs: (a) oundtrip airfare for the Army Corps’
courier from Seattle to Chicapo, assurning that the airfare i is priced at government rates; (b) hotel
lodging for the courier for up to three (3) nights in Chicago; and (c) ground transportation for the
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Sydney F. Cack
May 11, 2005

Page?2

courier between the Chicago &irport, the scanning facility and the hotel. In addition, plaintiffs
will absorb the costs of providing your clienrs with one casted model of each of the following: ()
the complete reconstructed skull; (ii) the individusal pieces of the skull (i.e., cranium, midface and
mandible); (iii) the individual pieces of right innominate; and (iv) the projectile point.

Tlook forward to hearing from you

Very truly yours, '

34

Alan L. Schnelder

ce:  Clients (w/encl)
P. Barran (wW/encl.)
C. Hawkinson (w/encl.)
. D. Carlson (w/encl.)
T. Stafford (w/encl.)
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ICT Imaging Proposal
Skull and Innominate
Kennewick Man Skeleton
Proposal dated May 10, 2005

Introduction
| . Plaintiffs prapose to use Industrial Computed Tomopraphy (ICT) technology to '
creste dimensionally accurate replicas of the individual pieces of the skull and the right
hip bone (innominate) of the Ké;mewick Man skcleton. This propesal has been "
developed in response to the concerns expressed by the government’s representatives
rega:ciing the us‘.é. of adhesives for mending broken or separited bones of the skeleton, Xf
thé use of adhesives is ruled oug some altematiirc must be found to create a pernnanently |
stablé reconstruction of the skull to ensure fhai the configuration n:geasuréd byall
investigators is identical.. The proposal described herein secks to achieve that objective.
If successful, it Wﬂl also: (a) reduce the amount of ﬁ__aﬁdh'ng of the original skull pieces
during plaintiffs’, sﬁldies of ﬂ1e skeleton and by fiture invcsiiga.tars; (b) allow us to

' visualize the cmbedded proj‘ec’cil;;. point for purposes of more accurate identification; (c)
permit both mtemal and ex'tcmgl bone st:ﬁctural analyses of the _skul] and f.he mnommale

| which are critical for detepmining the.dis'tribution of sedimicnts within the endOan,iﬂ
cavity and for evaluating the projecﬁle point; and (d) allow us to test the accuracy of the
cument recdnstructiun of the face, and if neéessary adjust that reconstruction ciigitaily and

inrc_pli’c_éus. ‘The scanning process poses no threat to the bones.
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. ICTScamning
The picces of the skull and the right innominate will be scanned using a high powered

non-invasive ICT scanner. ICT scanriers are capable of exixéctiug high-resolution images
that are ag much as ten times more accmﬁte than those produced by a Medical Computed
Tomography (MCT) scanner. Because ICT scannmg prr;wides a much higher degrec of |
detail, substantially more data is generated for digital réconsﬁucﬁnn of the skull and the
projectile point than would be possible ﬁm MCT. scanning. The technology used for
industrial and medical scammers are substantially the same, The primary differerce is that
in the medical field there is 2 need to limit patient exposure fo radiaﬁon, and .'
cdnsequenﬂy the resolution of the 1:mag35 is lower. In addition, with an ICT scanner, the

‘ speﬁmens bcing scanned are rotafed very s]-dw]y ona ievcl tumntable while the X-ray
source a.t_ld. detector remain stationary (in MCT scanning the X-ray source and detector
1ofate whi!e th.e patient remains s’caimnary) ICT scanuers make it possible to take

 exceptionally thin slices of data that franslato into much finer detail than MCT. Oncs the i
scan dai;a l;as becn collected, it is pfoc-wsgd to yaeld 2 graph-ic image of the data slices and
is then translated into files that can be analyzed and used‘for ra.pid prototyping.
2. Dig'faliza,tinn (Development of STL Files) N

In this step, the ICT slices of dat;i a:e combined to generate three-dimensional

computer models. This iufqrmaﬁo:: convérsi()p makes it possitﬂe to view images o_f the

" scanned bones from = mulﬁijle of different perspectives. The scanned/digitized b.ones
«.;an then be pl}ysically recreated through thc._a process of Rapid Prototyping (RF).
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3 RP .Process
The RP process takes'fj:s 3D computer model (STL) tha.t was developed during
di;italizaﬁon and converts the madcl into a series of stacked layers for “3D printing”, In
'mos_t cases these layers are approximately 0.1 mm. thick. The layered mode] file is then
sent t'o a machine that uses a photo polymer liquid plastic to la§ down consecutive layérs;
of plastic until the complete unit has been fabricated. This process was initially
| 'd&elomd by the automotive and acronautical indusuie; to ensure ﬂnc\fcrm, fit and
: function of manufactured parts that require a very high level of accuracy. It is hoped that
aﬁlying this process to the Kenncwrick Maun skull and innominate will allow accurate
repmducﬁon of the bone pieces and the embedded projecﬁlé point. The skuli pieces can
then be glued topether to. produce a recoustructed skull that can be measured without risk
to the original. We propose to use the RP process to prepare replicas of the different |
skull pieces, the right innomiuate and the projectile point. (
4. Casing
A Ti;e plastic -rcplicas produced Hy the RP pm'_cess can experience some shrinkage,
usually small, over an extcnded'p.ueriod of tlme. ‘i‘o develap permanent models that-do not
shrink we propose to make molds and casts of the RP ‘replicas using high quaﬁty silicone
rubber and Hydrocal Gypsum Cement. These mélds and casts wilfbe prepared by Mr.
Stevje"lab'o, Museum Specialist at the National Museum of Natural History NMNH), -
Smithsonian ‘Ins‘titution, ‘Washington, D.C. Mr. Jabe has doue casting for the NMNH for
13 years anﬂ is considered an éa_cpert in the molding and casting of rare and fragile -
specimens. He also has had extensive experience creating mwolds from prototypes. Mr.

Jabo will use a silicone molding rubber (Polytek TinSil 70-25 RTV silicone), TAP
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Marine Grade Epoxy (314 Resin with slow 143 fiarden.sr), and Hydrocal Gypsum
,éemcnt (FGR-95) to construct permanent molds! and casts of the RP replicas of thé
| Kennewick Man bones, The use of bigh-quality.: supplies will help to maintain the
dimehsional integrity of the casts.
. M. Jabo will prepare two types 0f molds of the Kennewick skull. One set ofthe
' _plastic skull picces created throngh the RP process will be taken to the Burke Museum
" where they will b'e measured by Dr. David Hunt agaiust the grigina] bones to ven.fyfhmr
ACCUracy. If they are accurate within an acceptable range of variation, Dr. Hunt will
. assemble the plastic pieces into 2 model of the complete'skull. 'This model will be
returmned to the Smithsonian where it will be used by Mr. Jaho to create a mold of the
recons&uctcd skull. That rﬁold will be usedi to ﬁoduce dursble casts of the skull. The _
other .set of plastic skull pieces will be used by Mr, Jabo to create molds of cach
individnal piece of the skull. These molds can then be used to make casts of the pieces 5o
that firture r&:carchqrs will be able to test the accuracy of Dr. Hunt’s reconstruction of t‘he» ‘
skuil.
" Using the RP replicas of the projectile point, Mr. J aho will create a mold that can
be used ta produce easts of the projectile point. He will also create molds and casts of the
inmominate pieces. |
5. | Trensportation and Scanning Logistics
The pieces of the cranium (i.e., the cranial vault, midfacé, and fwé sections of the
mandible) and pieces of the right innominate will be transported to the ICT sc@ng | _
facilit_‘,; of Bio Imaging Ressarch (BIR) located at 425 Barclay Blvd. m Lincolnshire, IL.. '

Lincolnsjhiré is located approximiately 15 miles north of Chicago’s O'Hare Airport. The .

Page4of8 Imaging Proposal D e SeingdXSthy Fo4 i DeskiOpAROIRSK. MANCT Tt Prositdos



05/11/2005 12:52 FAX dioosg/011
May 11 2005 8:43AM HP LASERJET FAX p.8

bones will be u‘anspc;rted via commercial airline by eiﬂiex‘ plaintiffs’ represenmth;'&s (ic.
Dr. Douglas Owsley and Mr. Roy Clark), or by an Army Corps representative.
Transpoﬁation will be arranged so that a driver and vehiele will pick up the coutier and
skeleral i}ie.ccs at the Chicago airport for transport to BIR’s faciﬁty. Ms. Rebecca Snyder,
| NMNH’s expert in 3D imaging, will arrive separately at B]R and will actas a cbnsultant '
o ensure that all necessary data are r;ollecbd and processed according to the desired
needs and data standards. |
BIR manufactures ix;-dustrial CT scanners and provides s@ﬁng servic&é tﬁ both
the industrial and scie.ntiﬁc com;il\miﬁas. BIR also scans critical components of aircraft
and other transportation items for the NTSB. Due to the‘ classified research fhat BIR does
for povernment dgencies, it pcssesées a secure vault with acceés limited to only two |
mdividuals iﬁ the cnmpanjr. Once the Kennewick Man remains arrive at the BIR facility,
they will either b’e prepared for immediate scanning of secured in BIR’s vault for
overmnight storage. | |
Due to the high precision used in the scanming process (which as noted above
produces misny times more data slices than, MCT scans), the seaoning process will require
oneto two days inresidence at BIR. Accordingly, it shpu]& be anticipated that two mghts
will be speat in Chicago. An experienced technician will complete the scanning in the
presemce of plaintiffs® representatives and the Army Corps® representative. In advance pf
't],xe scanming seséion, tests will be conducted on a substitute hvrman cranium, mandible,
and innominate sent by Dr. 'Owsley to BIR. ThE; purpose of these tests is to determine the
‘safest and rxio§t a;pﬁrcpﬁatc procedures and scanner setﬁhgs to be fHollowed for scanning

of the Kennewick remains,
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Upon completion of the scanning, the Kennewick remains will be rétumed. to the
‘Burke Musgsum iﬁ the same manner as they were transported to Chicago.
6. Technical Experts

’ The scan data will be forwarded to Virtual Surfaces mo. (VSI), at 832 E. Rand
Rd. #16 in Mt. Prospect, IL, about 20 minutes south of BIR, for @ig{tal editing and STL
- file generaﬁon. During the data editing procéSs, analyécs will be conducted fo determine

if it is possible .to digitally repo§iﬁon the skull fragments that were glued in 1996,

V\fﬁen the editing prbcess has been completed, the data files will be sent fo Laser
Modeling Inc. (LMI) at 600 Aibion Ave. in Sbhaum'burg, IL., for rapid prototyping.

\ - Overall planpiog, scanmng, editing and rap1c1 pmtotypmg will be coordinated by
Pomt Data Marketing Inc (PDMI); whose ofﬁcm are located at 6791 Talmedge Drive,
Sparks, NV. M«Jbﬂe Scanning Lab. Inc. (MSLI), also of 6791 Talmedge Dnve, Sparks,
NV, will oversee the CT scanning, under the direction of PDML, in con}ﬁncﬁon with BIR.

VSIwill performi all digital editing and LMI will perform the rapid protdtyping; again

under the supervision of PDMI.
7. ICT and Pmto ducts

The sw.nmng and protatyping processes will provide the followmg producfs that
can be used to crcate molds of the scanned p1eces and to geaerate data for research by
’ plamhﬁs and fubure Investigators: -

» twocomplete sets of RP plastic replicas of the different bone components of the
skull

s two RP plastic replicas of the projectile point

* ome set of RP plastic replicas of the different pieces of the right innominate
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» - two sots of raw CT scan data in TIFF format (one set for plaintiffs; one for the
Army Corps)

* two sets of STL and ASCII files for all scanned items (one set for plaintiffs; ope
for the Anmy Corps) ~ ,

8. Scheduling

The prefertred time to have the skeletal pieces scanned at BIR would be late May

or the first two weeks of June 2005. Such a schedule would allow time to complets
analysis of the scan data and production of the RP replicas before the July 5-]. S, 2065
taphonomic study takes p]ai:e. It is importaat that the skull and right innominate replica
picces be available for assembly by Dr. Hunt during the taplionomic study session. Dr.
Hunt will glue ofie set of these pieces together to produce models of those two slcd_e;tal

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

-elements are as accurate as possible, Dr. Hunt will need access to the original specimens

sa be can refer to them_for gui,dance-.
9, = General Comments

It is hoped that the casts tg be c;reated from the RP rep]i_casA will be accurate
enough to provide many of the measurements needéd by plaintiffs’ study team and other
invesﬁgatoré. Bven sa, it will still be necessary for investigators to hiave access to the
original bo;lm. Among ather things, they will need to rjeféx' to the original bones to help

locate key measurement landmarks that ﬁay be difficult to find on the cast models, to

verify for themselves that the mnodels are aécuratc, and to obtain certain typ¢s of

nonmetric data. However, if the replication process is successful, it will reduce

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

" eliminate the need to glue together the various. pieces of the actual cranium, mandible and
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innominate, Finally, the replibaﬁon process proposed bere will permit investigations that
would not be posmblc otherwise (e.g., analysis of the endocz anial vault, digital -
rcposmonmg of the malars, etc.).

Digital ext[action and high reéo]uﬁon production of an accurate replica of the
embedded projectile poiﬁt wiil reveal its siée and structurzl detaﬂs‘, which will aid in its
idﬁﬁﬁcation. Computer aided examination of the right innominate will provide |
information needed in ordar to inte:?re.t the i:athology and pathway of the projecﬁle

Although plmnuffs cannot guarantee in advauce the uItnnate accurscy of the RP
rephms and the casted models to be created as described in this proposal, the prospec's
are very favorsble. These techniques have reportedly been used in other situations with a

- high degree of success. Plaintiffs are unaware of any clrcumstances thaj: would preclude

' their successful application to the Kemmewick rerngins.
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