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FEMURES 

42 I SCIENCE ILLUSlRATORS: 
Making the Invisible Visible 

Science illustrolors visualize data. 
revealing whal a lherwise con'! 
be seen: the deep Eo1th. distant 
worlds. quantum particles ond 
extincl life. I Julio ~osen 

50 I GEOHERITAGE: 
Preserving Earth• s Legacy 

When ii comes lo geology, what 
is lost conno1 be regained. 
Can geoporks preserve Earl h 's 
geologic wonders; I Terri Cook 
riw! Lon Abbot! 

58 I TRAVELS IN GEOLOGY 
Hiking the Catskill Movntain Front 

Take a trek 1hrough the geologic 
remnonts or the lo>t ice age on 
displciy in the Hudson River Volley. 
I Rober! 01 a Johanna Tile 

~ 

Gaw firs... --- ---· 

68 I ENDANGERED ICEBREAKERS: 
The Fulu1e ot Arctic Research. 
Explore lion and Rescue at Risk 

A shortage of ice-breaking ships 
limils polar research etforts: 
complicates seorch-Ond· 
rescue e fforts when fiShermen, 
1ourlsts or o thers 01e stranded 
in sea ice; ond raises notional 
securily concerns. So for, though, 
the U.S.. which hos only lwo 
government-owned Icebreakers. 
isn' t prioritizing funding for these 
important ships. I p·oe, Lewis 

76 I RACING TO THE FUTURE OF AUTOMOTIVE EFFICIENCY 
AND PERFORMANCE 

High-performance. environmenloRy tnendly race cars used in endurance 
races ore serving os pro lotypes for the electric and hybrid cars that will 
soon make lheio'ways to a car lot near '1'u. I, :r::-;rooqpovtl'j-, . ., d 
• ir "ael E "'eboer . 

~ 1 
84 I TRAVELS IN GEOLOGY 

n 1 er
lovring Texos'Trans-Pecos 

1n for sou thwestem Texas. west of tf\e Pecos River ond bordering Mexico 
lies the Trans-Pecos region. o p.-ofoundly beautiful oreo with o rich cultural 
history ond fascinating and diverse geology. I ft" Cook 
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VOICES 

COMMENTS 
' 1 	 THE ARRIVAL Of THE ENERGY FUTURE 

In lhe U.S .• both solar and wind energy 
more thon lripled between 2008 and 2013. 
Renewobles ore now the foslest growing 
energy sources. Bui the firsl steps on o new poth 
often ore tentative ond require reinforcement. 
l GeOIgc A Seletslod 

12 	 WHO SHOULD BE WORRIED ABOUT SPACE 
WEAfHER? 
lfo r.evere solar s1orm were headed toward Eorlh. 
should you worry? And to whom should you tusn 
for reliable information? I Rodney V1erl"C~ 

NEWS 

6 	 STUDIES RE-EXAMINE HOW MAJOR COPPER 

DEPOSITS FORM 


I , 	 HYDROGEN CHLORIDE ON THE RISE IN NORTHERN 
HEMISPHERE SKIES 

18 AMATEUR RADIO USERS HELP SCIENTISTS STUDY 
SPACE WEATHER 

. 9 SEDIMENT LOAD SHAPES RIVERS 

9 INTRODUCING EARTH"S INNER INNER CORE 

'20 ONE WHALE'S INCREDIBLE JOURNEY DETAILS EAST 
AFRICA'S UPLIFT 

21 GREAT DRYING LED TO GREAT DYING 
DOWN UNDER 

22 SOil MAY SUPPLY SURGING STREAMS AFTER 
EARTHQUAKES 

23 BIGGER IS BETTER IN THE SEA 

GEOLOGIC COLUMNS 
118 	 JACK AND Jill: THE SEQUEL 

As the extreme drought in Cofilomio persists inlo 
another yeor. EARTH"s regulor commentolor 
returns with some thoughts on the proposed 
solutions. ond the wisdom or goi11g "up the hill" 
lo fetch your water. ( Fred Schwot 

l 19 	 FIELD SKETCHES 
An orj exhibll prompfed fhe oulhOI lo reftec! on 
*ildwort<. his library of field notebooks ond how 
geolgisls con integrate digital rechnotogy into 
netd geology courses. I Alon Ftyor 

24 LASER EXPERIMENTS ILLUMINATE LANDSLIDE 
PHYSICS 

25 DID CRUSTAL CHEMISTRY BUOY WESTERN PLAINS? 

26 WIND WHIPS CANYONS INTO SHAPE 

26 DEFORESTATION HANGS CLIMATE OUT TO DRY 

27 RED PLANET ROUNDUP 
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SPECIAL REPORT 

THE TOP 100 
PROFESSIONAL 

SERVICES FIRMS 

37 	 CM firms are suuggllng to convioce 

owners that Pfllfect and program 
managemont services are not an 
unnecessa1y expense btJl a v•lal 
service that will pay off dutlng and 
after the constructlon precess. How· 
evef, owners a1e mo<o lhan wilting 
10 hire CM Jlrms to augment their 
staffs ounng peak periods. 

CCvfN' p~oto i:oone.srofF1otfd~ ODpt. 
of Tronsporlafion;("!PO CCUll/!$Y of 
Calfsbad Desalination 

i 
I 

l 

floridaroadwork uses new 11•-. tool. P:age 10 

NEWS 

Infrastructure 

10 Sustalnahirrty: Envision lnlr~Slrocture 
1001dlgs ln 

14 Infrastructure: lllW& Slow visits 
boomtowns from Reno to San Francisco 

15 Transportallon: Parnoos BrlnckerhOtl on 
board for $700-milllon HSR ~ 

16 Nuclear Technology: Construction delays 
put focus on~~ project's oc:onomJCS 

18 Transportation: Final pontoons neaity In 
place tor lfoalll9 bllC!ge In Seattle 

Business Management 
15 Project Management: Apple switching 

contractor at stte ol newheadquarlllrs 

17 Infrastructure: l'lorld Bank says Bralll 
lops prOjoot spending 

21 Salety: Guardrail manufactllrer nit with 
S663-million judgment 

Buildings 
20 Green Buildings: Sustainable landSCape 

rating program "3s a new owner 

Equipment 

20 Equipment: Galerptllarand Terexrally 
behind Silk Road 

People 
21 Polley: New YOOt City Dept or Buod!ogs 

sees new permit high 

DEPARTMENTS 

4 Calendar 
6 Waslllngton Observer 

9 C-Onstrucllon Week 
42 Equipment Trac,ks & Trends 
62 Information Technology 
63 Construction Economics 
65 Products 
66 Pulse 
7Z Viewpoint - ­ b 3rYJ 
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COVER STORY 

Bus-and-Rail Hub Bulks Up 

40 San Francisco's S4. 5-billion 
Transbay Transit Center, built to be 

a safe haven after a major quake, 
will rely on an exoskeleton with 

more than 300 seismic nodes. 

CIJver p/Jolo by Jim Wisoomt>e: photo right 
ccutresy ofTronsb.?y Joint PowersAuthority 

NEWS 

Business Management 
10 Safety: Source alleges cul sling caused 

crane drop 

16 Workforce: •Local hire" rule on Alaska 
projects 10 ease jobteSSlless 

19 Mergers and Acquisitions: Willbros sells 
Louisiana and Okta!loma assets 

Infrastructure 
12 Environment: Human activity depleting 

global groundwater sources 

18 Disaster Preparedness: VOgtle latest 
nuclear plant to install FLEX Dome 

21 	Water Quality: More groundwater cont 
ashseeps near Duke Energy plant 

22 AHemative Energy: Hawaii takes stePS to 
reach 100% renewables by 2045 

23 Transportation: Texas road awatd stirs ire 

Policy 
12 Oversight: Lawmake1s shut aitvise hoard 

17 Pensions: Multiemployer plan regulations 
iSS1Jed 

If Equipment 
15 Equipment: EPA floals new ruel ­

efficieney rules for heavy-duty trucks 

SOURCEBOOK 

General Building 
48 	Acquisitions yield hugegains for design 

firms 

Transportation 
50 Tight budgets force firms to be ve1satile 

Power 
52 Ga$ and renewable proj~s boost sector 

Petroleum 
54 Sector strong despite volatile oil prices 

Environment 
56 Drought in western U.S. pushing new 

projects 

Manufacturing 
58 A healthy market spurs investment in 

plants 

Overview 
61 Industry consolidation shakes up ma1ket 
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Dynamic Duo 

30 The $2.6-billion Ohio River 
Bridges project, the first west­
bound stop on ENR's Low & Stow 
Across America's Infrastructure 
tour, features vital links built by 
P3 and design-build. 
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effeds of an undervvater 
environ1nent is tested. 

Photo Contest 

Gator Demolition ­
Union Pacific Head 
House Demolition ­
Kansas City, M•ssouri. 

On the Cover: union 
Pacific Railroad needed 
to get rid of a 100-year­
old structure at their rail 
yi!rd in Kansas City. Mis­
souri. Dykon Blasting 
Corp. completed the 
job. See felling photos 
on page36 

-

From 1he Chapter News Colendor of Events Explosives, l 00 Years Industry News 
Executive Director Ago, More or lessNews from the Eastern A list of 11pcoming 


PA Chapter 20th Anni­ events in the explosJves 
 Blasting stumps. 
vetsary Celebration, the industry. 
Best on the West Dnll 

and Blast Confefence, 

and the Kentucky 

Blilsting Conference. 


Copyrighr 02015 $0<iecyof!xl')!oslves £n91fleetS. ft'IC",, <JOO h>tiUIWtiOf,a/ SO<i-etyof £11pJruiW>s Engm~·r<; 


1".e }oumaJo! !:xplO-fi'R'l Eng.;n~.rir.g. pubfishl:.dsix tlm!JSMt )'l?<lG fs rhe off•CJiJ/ pubfkation of the lnta·nbtion.,fSocit•tyqfExp.'oJW('S fng1nttrs. 'The SOC•'etyls l)Ot 1esJ)O(lsible (or(li:)il)10ns 

~pressedat1dsratemenum.rdeby<iutho.r~ in itrridi.-s or •t~vcrrUcm('nr~pvbl~d;,, <he lovmal. ISEE ;mvmes t10 rt'Spons.'b,l(;!y for d;.c completeness, .mvr.x-;, or<Ot1Cfvt}Qns 1e~<he<J in 

'1·7f<> f fht' .artk/e$ QI •1.emspubfifM<Jin (hJ'SJOutt'I#/. 


Sfr:cr. the info1marion if vniq(Se M'ld becaVS(> e.xh fob site h differem, Jflfot1na1i¢" 1»e-krored m !l:il lourrr.,tm;iy f/Of ttpp.Jy to )'C<JI spe<lfic flefd S1Cu.ltiOl). lfea<JefS<1te ta1.11Kmt!d to airt:fuJ.­

ly (OO'S.1der id«Js p1trlt:ntt~nnrid«kf<- for th('mst:IV<'s if th'1p1ocedut<'$ desalbed au~ s11fe<111d 11ppropri<J:e far the-incrm<ted Uf<:, Thi;- ln:crnoit~n.ll Soc,eryofbptosJ.~ fn9iM~'S c~nnoc 


be res.pons.'We for ~he s()«)fic ;,ppli(.5fion of thtt inlorflXJtionprc~:cd. Al}O.. u:meml'JerlO<l•~-"<lfS comutl rM manuf<laurHo! !he p roduct($) }'l"u ,,,c v~ing for recommended practk&s. 


Mention In rh•s pvbUc.JrlO/l of<1 comme-:d~t°"prop.-kt1Jry pri.X!l.K! docsnor CO.'l',ltiM<: .1n cnd~mentor re<(ll'fl(Mlld<lt•OO fot •ts us~. R(>91Sc~«JMr~. tt.kkm:ub, Jc>;os. .~riv.'Ork,. 

photor;mp..'n., r,tc,, utt:<{ in thisPtlf>l•'C.lt>On, eVM wl°Oiou:$p(Klfi(itKJ1c~.lkm rhereo!, 1Jrt> to:> bt> considcu~dptottxtc</byJ.1v..: 

Y~ll'1y1ubsuiption re:cs: S95 U.S.A., S115 .;ill other; (ln ttm<ation~I Air Mall). AU ll'le<I\~ ol the SO<iety ~eive :i <omplimCot;iry ~ubs.cri?t1on . 


The Journal of Explosives Engineering July/August 2015 2 

DMcGinnis
Rectangle

DMcGinnis
Text Box
Vol. 32, no. 4 (July/August 2015)

http:Thi;-ln:crnoit~n.ll


JOURNAL OF SO I L AND WATER SOIL~ 
ANDW\lERCONSERVATION 
CONSER\~\TION

The science and art of natural resource management for sustainability SOCIHY 

77A 

82A 

89A 

9sA 

A SECTION 
FEATURES 
Slurry t renches and relief wells installed to strengthen Ohio and Mfsslsslppi river levee systems 
Kenneth R. Olson and Lois Wright Morton 

A system approach to conservat ion agriculture 
Rauan ta! 

Irrigat ion with treated municipal wastewater in Ind iana, United States 
Aline Dafe 

VIEWPOINT 
The need for more uniform terms and measures of nitrogen use efficiency in agricultural production 
~-kl'owell 

I A SECTION C•ll fo• P•_p_e_r_s_________---------- ---1 
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