
 
 
 
 
     

 
 

July 2015 
Current Journal Contents 

U.S. Office of Surface Mining/DOI 
1999 Broadway, Suite 3320 

Denver, CO 80202-3050 
 
 This is the current compilation of the table-of-contents pages for journals 
received during the month of June in the Library.  Individuals may have copies of 
specific articles by notifying the librarian either by phone, e-mail, or regular mail 
service.  (If you have more than one or two articles you want, please send a 
written or e-mail request.)   
        
Deborah K. McGinnis, Librarian   Tel:  (303) 293-5073  
dmcginnis@osmre.gov    FAX (303) 293-5017 
 

 
 

Search the OSMRE Library Catalog HERE  
 

NOTICE OF WARNING CONCERNING COPYRIGHT RESTRICTIONS 
  

The copyright law of the United States (Title 17, United States Code) governs the making 

of photocopies or other reproductions of copyrighted material. 

 Under certain conditions specified in the law, libraries and archives are authorized to 

furnish a photocopy or other reproduction.  One of these specific conditions is that the photocopy 

or reproduction is not to be "used for any purpose other than private study, scholarship, or 

research."  If a user makes a request for, or later uses, a photocopy or reproduction for purposes 

in excess of "fair use," that user may be liable for copyright infringement. 

 This institution reserves the right to refuse to accept a copying order if, in its judgment,  

fulfillment of the order would involve violation of copyright law.  

mailto:dmcginnis@osmre.gov
http://o10007.eos-intl.net/O10007


FEATURE ARTICLES 

22 Outlook £or lht Eastt'm C.o;)l·li~uhng Ra1bo.M!~ 

26 In 1hc L.tt-r \'ieo.,• 

Arch's Lrt'TOtNrt'UUM ot \\!n.t \'l1111ua ir"ndittg tall 

asonrof thl' nntion·s ttt'NVU lo11iamll1 

32 lon8'''311USA201S Pmi~· 

P111sburgh again playing hodr to rltr fndtHll')''s 01111 km1e· 

uttll·f«us.'d rtent 

44 Continuou~ lmpr0\'C!mtn1 otSunaln.1biht)' Ptr(ormancies 

Amtri<a's lnrgnt ('()a/ to'1J1.101rr SIUl\')'J 1lt~toal lnurness 

a1u/ determines it Is litadtd "' thf rJslu dfn-ctia1' 

52 lJkraini;tn Coal: Ao lndu!!lt)' 01\'idC"d 

&th sidtt h<n.~a pkm /rJr tl1t•t011nlT)''$<00I f'i"SIJU!ft'. A.'1.t'l•'.s 

prit'lltl:r.nrior1 plan crmtc·s u1rr•e,u anu,,1gorga11~'fl 1111101'. 

while tlli' rebelse111bmNr.o<rl n•lyl11grJn 1111.t.~(fm t'Q111u't.'1u11u 

54 First Quarter 20Hi Fnrnllry l« tvlf'w 

Ca((/'S year-end fl'(()rtf q11ifl,/y ,\ftaA('lt l1y 11cl11•t• fint 111u1rleor 

COAL IN THE NEWS 

G \\'es1n1orelnf)(I to Ptuchasu Ill f P'sSlm Juan ~11ne 

7 Deer Run Hen\ilins Idle 

8 Sou1he1n Coal Crows £trod uc1 inn 

10 Alliana!TrimsPmdu.r.1ion 

16 PacifiCorp Dcfendc, Ifs Oed~lon 10 1iun1 Co.J 

J 8 c.oot Ash ~·cllng ConlJ~nr J>t-lt\\:'f\ )O)u I.ion 

IO~A~Rf'lllO\<al 

WORLD NEWS 

l MAY 2015 VO L. 120 NO . S .___ __ ____,_____:_;._i_;____, 

NEWS/6 LONGWALL PROFILE/ 26 

LONGWAU USA 2015132 

T ISSUE 
In addl1UJ1110 (OCle11.siL'f' pn!·sho!l1co1wagi, for lnrigu~ll USA 20151/Jis 

mu111h, Coal Age takes rtndtrt ro 1l1c fauat one of Aniericn's " .. "'t'~l 
lorigunll mittl".L On il~C()Wr, lt>ng11nllfnaoperaror Rtrt lloldtrl l(•'Ud1-

tsas ashM~rat.lScoal at Arch Coal's f./;'l'f'tnint. (Pho1ogrn.phl'r: Marl.:. 
Rorn.ano. Summerni!le. \\'est Vlrgl.nJa, \\'\W..iJna~b)Tomano.com) 

DEPARTMENTS 

• Milorial 

6 Coal 1n the'- Nt"W') 

7 8ntish Columbia Bu)'SC.nal l.ittn~ to \101> \hr,.r~ ~O.' (.) 
1 \\'orld Sf:'\\') 

12 Ptople 

Russia·s ~kdlcl to lJpC'.NI PYoduct1on.iiftM R<'CUfd loM 

Amun Signs USSI00\1 Cl1uiprnl"'lll hn.:ul((', \uppf)' l\t.lh.'t-"llWlll 

•• O..tdiM \\'i&Shington 

~oc ?•y 
16 °'"nd"' 

J:N ) 2 ~ 
22 Tr.tn.<iponTip<J 

" ' 58 ~ra1ing Idea<; 

60 Supplier'> :'\t:'o\"> 

D I:. do 64 Produc1 Nt\\15 
--~ 

69 aas.sifiOO 

\ 72 Legall~· Speaking 

f.\AV 201S www.COAlAGl.COM f 1 

DMcGinnis
Rectangle

DMcGinnis
Oval



E&M 
ENGINEERING AND 
MINING JOURNAL * 

FEATURES 
Expansion Program Propels Morenci's Copper Production to World Class 
Freeport-McMoRan discovers large s11lphide copper reserves 
and restores milling operations adding energy-efficient capacity .......... ........ .54 

Protecting. Rebuilding and Repairing Mining Equipment: 
Wear-resistant Ceramic Coatings 
To deliver long-term protection from wear, abrasron. chemical attack 
and cor1osion, epoxy-based wear-resistant coatings containing ceramic 
fillers can be applied to vulnerable metal surfaces to protect them and 
minimize planned and unplanned downtime........ . ...................................... 62 

Keeping the Metal in Motion 
Autonomous l1aulage may be on the horizon, but for now driver-operated 
tr11cks rule underground roads and ramps. Here are some ideas for 
optimizing fleet productivity ........................................................................... 68 

Rocks and Hard Places 
Primary crushers hold the key to successful ore processing. E&MJ asked 
some of the world~ leading manufacturers for therr insights into /he 
technology and current practice ........ ...... ........................ .... ...................... .. 74 

Managing a Critical Resource 
With rare exap/l(/(ls, water 1s key lo minerals recQVllf1, Meanwhile, mining 
1s venturing further into already waler-stressed areas of the world. 
E&MJ looks at some of the implicatrons ......................................................... 82 

Chuqui Underground: A Huge Transition 
The $4.2 billion Chuquicama/a Underground mine pro;ect advances ............ 90 

Copper at the Crossroads 
Industry leaders discuss the c11rrenl situation m the copper market 
and possible solutions to meet future demand growth ................................ % 

PNG's Next Gold Mine Unearthed 
Crater Cold delivers the first new gold mine m the country in eight years ...... 118 

LEADING DEVELOPMENTS 
Oyu Tolgoi Shareholders Agree on Underground Mine Development .................. 6 
Shareholders Approve South32 Demergei ........................................................ 6 
Barrick Sells Cowal Mine to Evclution lor S550 M1ll1on .................................... 7 
PanAusl Welcomes ASL2B Guangdong Rising Takeover .................................. 7 
Study Argues for Northern Canada Mine Development ........................................ 8 

AROUND THE WORLD 
U.S. & Canada flew Afton ~M Expansion Ahead of Schedule... . . ............ 12 
Latin America: Hudbay Reaches Commercial Produc/ton at Constancia .......... 22 
Australia/Oceania: Australia s Government: !lo Iron Ore Industry lnquiry ...... 26 
Alrica: New Cullinan Facililly Will Improve Diamond Recovery. Cul Costs ...... 30 
Asia: Indian Iron Ore Import Dependency to Increase.................... . ............. .34 
Exploration Roundup: Barrick Makes New Cold OtSCtMf'f in Chilean Andes ..... .38 

JUNE 2015 • VOL 216 • NUMBER 6 

u. J 

This lllll"th. E&LU offm aa in·dl!p/b /oat at copptf 

with repatts from sevaa/ mmes m the AmtflC'S 
and an articlt proV1ding hig/1//ghts from the CRU 
Copper Conference. Tiie cover photo 1s the revamped 
Metcalf mill. which is the ce11/erpiece of a $/.9 bilflon 
expansion at the &!Qrenci mme in Ari1ona. (Photo cour· 
tesyof F1eepon./.ld'0Ranl 

DEPARTMENTS 
Calendar .................. .................... ............. 46 
Classified Advertisements .. . ................. 142 
Equipment Gallery.......... ... . ............... 136 
From the Editor .... ........................... .. 4 
Markets ...................................................... 144 
Operating Strategies .................................. 124 
People ........ . ............................................ 18 
Processmg Solutions......... ...-........... 132 
Suppliers Report ........................................ 128 
This Month 1n Coal ........................................ 42 

JUNE 2015 • E&MJ I 

DMcGinnis
Rectangle

DMcGinnis
Oval



Volu~ 274 • Number' 14 

COVER STORY 

Hudson Yard Minicity 

20 Active rails underfoot dominate 
the design and construction of 
New York City's S20-billion, 
28-acre air-rights development. 

C<Jver photo by Michael f afC(): phOto rl{/111 
c<>urtesy of Earthcam· 

SPECIAL REPORT 

Contractor Business Quarterly 
CBQ1 This issue looks at Boston-based 

collStrucUon manager Shawmut and 
presents new research on virtual 
building 

NEWS 

Infrastructure 
6 Petrochemicals: Petcllern coostruction 

hOlds steady 

8 Power. Upstate New York hamlet to test 
mlcrogrld prototype 

9 U!ndslides: Airport and insurers at odds 
over runway extension collapse 

14 Resiliency: Funding questions dog some 
New Jersey post-Sandy measures 

16 lnlrastructure: Transportation bill 
problems cloud Infrastructure Week 

Equipment 
15 Heavy lifting: Mammoel oostom gantry 

brings up 6ertha lor repairs 

Business Management Giant ..... raised tn>m s..m. .,...._ ,. .. 1s 

1 O Workforce: Industry women say gender· 
issue challenges persist 

11 Ethics: Former Louis Berger CEO gets 
fraud sentence 

12 lnternatlonal Projects: President Xi's 
Silk Road plan leaves the starting gate 

UPCOMING ISSUES 
May 25 Web flews and Up~11_•~----
June 1 Top 400 Contractors 
June 8 02 Tech Focus 
June 15 Top Project Delivery Firms 

DEPARTMENTS 

2 Online 

4 Washington Observer 

5 Construction Week 

17 People: Construction veteran Ginger 
Evans lakes top Chicago aviation role 

18 Equipment Tracks & Trends 

63 Construction Economics 

65 lnfonmation Technology 

68 Products 

69 Pulse 

72 Viewpoint l J ~ 

For subscriber services call: 
(877) 87H208 or (5151237·3681 
GO TO MY.EltlCOM FOR PASS\•l()IU). 
P!lOTECTEO ONUllE ACCESS. 

Not getting ENR Insider and News 
Alerts? Please call (877) 876-8208 

A I • 
• JI I I 

..,__N.111"4-flllico'! Diil Cfntinftrlng ,..._,·8'corf), ~" OWl-t626' ~ ~ 3 - -.COPll"'l;f!I.- D~t1'1#tde •••W ..... tri!W11111*nil•01tf1ctlhtlllll'ttfl 

D 0 D G- .a nlCfllll.. 36 w-.i • ,... o, '*'- Dllll " ~cs, t"'° Pwl i'Jela. 10Cb "'* s• 20,., cwr • ..,. r..dt. se:ci ~ » a:c w •1~ ~ tr Cl:te" ~ '*-* • 
:. Mw'b"\,,ll.t. 1012t•l29S lll....._....,..... ........ ~ot'lces: f• ..... ~ - ~ :#t'U ~" ~ Diii' _.,'la.~,,.. flt..,. 

OAT.Al ANALYTICS ~~lliew'Yct\. •Y JllJ11 m• ,._Q11'tl).l-tm ~P-. ,__._...,_. ,...... .... USA.~,.._ ..,...,..... . .. add tf .. ,,.._... 
-OIOt'C$$cte"911•um.~ .. ~~Fd::..,.~ vsn ........ w'*',_~o:vies••• llS.t ~•...._stt~~~WTi 

PO ... sne ...... "S•5nho:dcmp:is&ag1 .. .a•~-.~· .... ~~Clllfas.CW-. ~ StM ,.,..,.. .... ~m t)p~ .. -.-. ........................... 
.._......_. ..... .-...-..M>-G:r.~----tor"1 •OOClttDn'A.~GS'.' ~ 1111'1 ,,.._tr 61$1 ZP~ SW ti..,., ...... <=. "dlom ft~ «Oln • FCrm1 
t,,..;:, .......... Kw'*-t.allc. ~ """"' ... ........., rers ~ ~ 1J'.. Mlnlir.r .. (Nil PO. b Sn:J, Hll'a'l. \l. Sl59l 11 ~ Cid ... "°"" t:m .a ~ -
nflr~'litlXtto: ID•U.S.hllnO!bol.~070'l~lltOCl!t:llO.Ul~Mrvtfs""9:"M ~ ~ CllllOIW _...to dllilee: ,_ - tr ........ II flt polllll ~ ..,,_ .. N ~ 
O!ftoll'l fll DIOO' O.ta & ~Mile PmlO, Chlllf C...W:•.ie Omtw: IJOlllCnd ~ ClMt ~ ~•""*"twabllt- .. navtno l~~_.,.._,....,_.,CO!fle9ed~:es:s'lllC*t.oJ'*I 
Qn<ilf. ~ Joo l..te, I/tie PreslXnl, fhr:q C\l(irattins. Mltfl ,....., peim!55!Cltl IS gra"t,ICI tr/ ~ ...... ~It I ...,,.. fir <flln1I: d r.dtcss lo tll• cflOCI Olldtiflitd ~ ~ l!dS II) (Nfl. CiliWleo 
o.Tlef ii#"'°" reomno 1tl11 Cc:wl:IM Cle:~e Ctmw (OOCl 222 flOM.oo Chn, ~ "'1!u. <1192J AIMl'lrWIO f'MlhfWlriut, IOl:hflOl>'.HtwY::n.>«10121.,...ft\2)'°"·?021 

onr.com May t8, 2015 • ENR • 1 

DMcGinnis
Text Box
ENR - ENGINEERING NEWS RECORD

DMcGinnis
Oval

DMcGinnis
Oval



i 
I 
• 

VOIUt"ne 274 • Number 15 

SPECIAL REPORT 

THE TOP 400 
CONTRACTORS 
69 Contractors say the domestic mar­

ket is growing at a steady pace, but 
continuing competition and owner 
expectations are forcing most to 
take to heart the lessons learned 
during the proloogecl recession, 
striving to operate their businesses 
1n a leaner, more elfiaent manner. 

Ccver illustrarlon by Awn.is K/IC/nskas; 
p/roro (rlgh~ courtesy of Holl Ccl>Structlon 
COrp. 

New pn>lects s;pan the Obio Rtwtr. ,, .. 12 

NEWS 

Infrastructure 
12 Infrastructure: •Low & Stow" tour 

reaelles heartland 

19 Environment MRGO ruing opens tiabi~ 
26 Infrastructure: Feds green·llght DC 

Water's green infrastructure plan 

31 Policy: Several states raising gas taxes 

32 Environment Santa Barbara spill 
operator chided for disaster response 

35 Disaster Response: Cleanup races in 
Nepal, while officials limrt bu1ld1ng height 

Business Management 
14 Legal Settlement $26.5 million 10< a 

partial collapse adds up to a total rebuild 

16 Workforce: Pay and diversrty gaps 
chanenge HR managers to boost role 

24 Safety: Flo<i<la 1-295 fatality raises 
questions abOut training 

28 Project Delivery: U.K. relines lls public· 
sector Infrastructure contracting 

Buildings 
20 Materials: HeayY-timller adYOcates 

propose two code Cllanges 

Technology 
23 Tect111ofo9y: Benttey adds cloud support 

to software suites with Connect 

People 
36 Obituaries: Richard C. Schtite, ENR 2004 

Top 25 Newsmaker, dies at age 60 
38 Obituaries: Richard Alber, 68, was a 

ploneei in water reuse; Bob Nichols, 88. 
led Texas designer Freese and Nichols 

UPCOMING ISSUES 
June 8 02 Tech Focus 
June 15 Top Project Delivery firms 
June 22 Top Pr~~~~!onal Service fi,ms 
June 29 Top 500 Design Firm Sourcebook 

RETAIL REBOUND 
Holt Construction COip. Is 
building lhe 370,000-sq-n 
Shnon Premium Outlet 
Mall In Gloucester, N.J. n Is 
slotod to open In August. 

DEPARTMENTS 

For subscriber services call: 
(877) 876·8208"' (515) 237-3681 

GO TO MY.ENA.COM FOR PASSWORD· 
PROTECTED OllUllE ACCESS. 

Not getting ENR Insider and News 
Alerts? !'least call (877) 876-8208 

benr.com_ I NAl CONIDIT OllUllE 

r,.,,.....*-'lleol74 UIA t(ngl_,lflt litw1•R.tcont), tlSSN 0!19111!>26). P~J WfdllJ 3 1we ._.ooflflldll COtt. ll>VdDCCl9Y ~)' :ri.lcle htffk h:r wwi• or ln'lllTlll «11mnce tee ontt roi 11111\ll ltt 01 

D 0 D G- l llll)'ltfl 36 1110tk1 • )\Ill CJr DodOt 0*'3 & ~a, Two Pfll'!n Pia~ .. iO!h flOoi, $1.20 I* covt bf MC11 ll1de SMd "'°",_.. '° CCC GSH Oltl ·9!.2$1'92. ~ IOI' '11'« INtl fl('llw.I 01 
- i;"'~HY l0121•2298 b~•dllorlal,t*Cllb!lelt,.td..,,l ... Ollittl:Two ~ IWl_..nct ... fo'!1!llM ~ ~ ot ~Olla &Anal/l.<lS 15 pnt".b.1(4. ._flt elllt:>f • 

DATA & AN.Alna ~Plan. W• ¥rf'~. HT 10121·229&. Ph:lne !212'. 904·•776 ,.._.,_1rr. l'UX lecµllll Mii .,.,..,.,...,. """9d In 1bt USA. SUbMriplkMI ,.,.. ror lldrldlNlls 111 llie llild of Ille plllllC.lllla 
W'd _,,..~It [\II.~~ .-wi Jv'!-.. UWOel. US W ~ U1 otr ,_ tlitOt °"*' S8 M t'I US.X ClrlllOll etW3 Ue6c:o. $81 W ,_. MMf *lo"llll 

POlo<S1J1.~.-.s.1m.~-.---.bl(..JIY.rtd•lddlloW ...... .-C.c.r.» Mira.SIMI*,_ ......... -..~•Mdlatlf ,.....,. ~_.._. ...... ~ 
,_"'*-11W'9Wlllb~Nt ~-m e~DD&.,..ulfl lflillC115111 tu'1) l'l'M20I • 151~ m.-i. Sena•=•.....,•="*-_,~""""•~ 
11111& Q)lll.~,....._.,......ra~........,.1Dli9 ~ ftll ro .. sna......_•s1SD ,,...__._._~ ..... ...,._ 
ll'ld~"t;EetNQ.eauS-flll!lelltO... ~OZO'l5tyD:D;JIDm&......,'• a M~.....,._ ~ cairaci ~ ...... ·~.,.,. .... • ....__ l NflGl'l'.al ~ a.t Ill IJlllt,.,. 
omen or ~ o. a ~ MM ""'°- OW ~e Cllleer: ~ Clol.9lt, OMI Aliinsal mot.'ftl • 1111#1--. ... lllrfe 11:i b1Wis oMglt&ion ~ "..-• ocrl!ded .,,._ ._. t• .,.n. 
On'lc..-: ""Cl roo t.H 'IU ~ Rmnot 0..... ....._. ~. ~ 11 orwc.o or, COO'f'll:rn ,._. .,_ l IJIQl!a b' CIWIQll d a!ChSl io •• fllKt. Cb«slfttd ~: s.ICI • • ( '1"A, ~ 
0.....110' lllOIM ~ .ei~t ~ c.nttr(CCQ. 22'2 ~ °'"·· 0..'*l. M.la.O~m ~Slf1: .l.O!lfM"-a. IG:lfloolN~'tb!ll,,"tt'1 10121,,.,,.,.Ql2JfOl.2021. 

enr.com May251June 1,2015 • EHR • 3 

l 

DMcGinnis
Text Box
ENR - ENGINEERING NEWS RECORD

DMcGinnis
Oval

DMcGinnis
Oval



1 

i 
I 
I • I 

VOiume 274 • NumbOt ttl 

COVER STORY 

Rethinking Power 

20 The nation's electric industry and 
its contractors address technical 
challenges and opportunities 
raised by a growing mix of energy 
generation and management 
resources on the grid. 

Cover /HtJStralion Oy Oavia Vogln: 
photo right courtesy of PSE&G 

NEWS 

Infrastructure 
8 Regulations: New wale< rule may face 

court test 

10 Environment: Texas and Oklahoma 
clearing up as May's floodwaters recede 

11 Project Delivery: St ·billion New Zealand 
road job resumes after ooocrete error 

12 Transportation: P3 team headed by 
Sl<anska wins LaGuardia redesign 

13 Transportation: Fl!IYA COiiects state DOT 
data for bridge inspection system 

17 Alternative Energy: Miiitary neighbor 
forces revamp of Mal)lland project 

Business Management 
9 Risk: How much debt is too much for 

Chinese developer of big U.S. projects? 

12 Companies: CH2M aims $300·million 
P.E. boost to keep Its growlh on track 

16 Project Delivery: Owne<'s guide 
maximizes team integration 

DEPARTMENTS 

2 Update 
Buildings 
14 Restoration: Arm phase nearly complete 

on National Cathedral repairs 

4 Washlngt-On Observer 
7 Construction Week 

18 People: Mertz equipment renlal unit docs 
C·suite reshuttle 

24 Equipment Tracks & Trends 
40 lnfonnation Technology 
41 Construction Economics 
43 Products, Manufacturers' lnfonnatlon 

For subscriber services call: 
(877) 876·8208 or (515) 237·3681 

GO TO MY.ENA.COM FOR PASSWORD· 
PROTECTED ONLINE ACCESS. 

Not getting ENR Insider and News 
Alerts? Please cal (877) 876-~ 

y 

l 

enr..com -=3 
ADDITIONAL CONTENT ONLINE _:...__======-

www(O(rft\;hl.com, IO~ IJrtf ~ htW@ifl lof l*'Qflll « ltfJemlf ~ ust Ol't'( lot N 11.i *" ol 
SI to pet OCl9f fOf tach IW1l::le. S«id iu,mmt lo CCC ~ 0991-952&92. ~ b or. 111111 Plf'IOl'lll « 
._,.,._..,..~~~---olOOclOlo.l:il&~isjlr(tibltfllW'lltN.:tlC:tlO 

rtQ!illll .clll "'~ ftinled In .. us.t-~ n• fw ~k • lflit 9lld ef "" flll*lllioc 
US. n .-0-. S87 per,_ j:Sll:9e cqae Sit t6 • USt C... nl Mela, SM,..,,... ... .. 
,,..,,.. ,,.,,,, ........ .,. ... •""'" lllt ....... ~ -- ........ .... 
~ W420I • til!I ?Jl•ll!i!I. Sitillcl II WW ...... .tea d ~ OIOn • ,.._,. 
...... IN\ PO Boo S73Q, *"-.. "' $U'1 I .-_ _. ldr:t'a ._, "9 1 ...... -
...... ~~ ...... Clillll' ......... .,.__ ....... ~ ........ ,. 
~ • ~•te.eno~ '*"'*1fl _..wtttaM •candled .n..,... r.o,en . 
~ ..., • ..,. - c:hWlQI! fl --- lo ... "*' ca...-.. ~Serif ... ""'C\lllmlW 
~ lillOPwwlPb.'a.. lOlflfW,Ntwlbrli:. 11"1' 10121. rt1Wf21't504·20ll 

onr.com June 8, 2015 • ENA • 1 

c. 

DMcGinnis
Text Box
ENR - ENGINEERING NEWS RECORD

DMcGinnis
Oval

DMcGinnis
Oval



Votu~ 274 • Numt:>er 17 

SPECIAL REPORT 

THETOP100 
PROJECT 
DELIVERY FIRMS 
37 The recession is over, and owner.; 

ate once again becoming attracted 
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CM-al-Risk and integrated project 
delivery as means of insuring 
collaboration and cooperation 
among participants on projects. 
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