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SECTI ON 31 23 01

UNDERWATER BLASTI NG
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  under wat er  ( f r om over wat er  vessel s 
and pl at f or ms)  bl ast i ng and bl ast i ng near  a wat er  
body wi t h adver se i mpact s f or  any use of  bl ast i ng,  
most  commonl y submer ged r ock excavat i on and/ or  
submer ged st r uct ur al  demol i t i on.   I f  any of  t he 
mat er i al s bei ng bl ast ed and excavat ed ar e known t o 
be,  or  dur i ng t he cont r act  per i od may possi bl y be,  
above wat er ,  al so use Sect i on 31 23 06. 00 BLASTI NG -  
SURFACE.   For  pr oj ect s on a naval  f aci l i t y ,  consul t  
wi t h l ocal  NAVFAC of f i ce,  Naval  Or di nance Saf et y and 
Secur i t y Act i v i t y ( NOSSA) ,  and NAVSEA on 
r equi r ement s.   NAVSEA OP5 Ammuni t i on and Expl osi ve 
Saf et y Ashor e manual  di ct at es many of  t he 
r equi r ement s and NOSSA has t he f i nal  det er mi nat i on 
on any bl ast i ng on a Navy i nst al l at i on above or  
under wat er .  Ref er ence NAVSEA OP5 manual  and cont act  
l ocal  Expl osi ves Saf et y Of f i cer  and Pl anner  f or  t he 
base pr i or  t o r evi s i ng t he speci f i cat i on.  Over al l  
NOSSA appr oval  pr ocess can t ake 12- 18 mont hs 
dependi ng on t he l evel  of  appr oval  r equi r ed.

Adher e t o UFC 1- 300- 02 Uni f i ed Faci l i t i es Gui de 
Speci f i cat i ons ( UFGS)  For mat  St andar d when edi t i ng 
t hi s gui de speci f i cat i on or  pr epar i ng new pr oj ect  
speci f i cat i on sect i ons.   Edi t  t hi s gui de 
speci f i cat i on f or  pr oj ect  speci f i c  r equi r ement s by 
addi ng,  del et i ng,  or  r evi s i ng t ext .   For  br acket ed 
i t ems,  choose appl i cabl e i t em( s)  or  i nser t  
appr opr i at e i nf or mat i on.

Remove i nf or mat i on and r equi r ement s not  r equi r ed i n 
r espect i ve pr oj ect ,  whet her  or  not  br acket s ar e 
pr esent .

Comment s,  suggest i ons and r ecommended changes f or  
t hi s gui de speci f i cat i on ar e wel come and shoul d be 
submi t t ed as a Cr i t er i a Change Request  ( CCR) .
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

PART 1   GENERAL

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Consul t  wi t h an of f i ce t hat  has most  r ecent l y 
compl et ed a s i mi l ar  t ype of  under wat er  or  near - wat er  
bl ast i ng,  whi l e edi t i ng t hi s sect i on,  t o be 
appr ai sed of  r ecent ,  speci f i c  r equi r ement s,  
gui dance,  bl ast i ng devel opment s or  under st andi ngs 
f or  t he subj ect  pr oj ect .   Consul t  wi t h,  or  have t he 
speci f i cat i ons r evi ewed by,  a subj ect  mat t er  exper t  
i n bl ast i ng f or  pr oj ect s wher e bl ast i ng i ssues ar e 
par t i cul ar l y chal l engi ng or  wher e pr ot ect i ons t o t he 
publ i c,  st r uct ur es/ f aci l i t i es,  and/ or  nat ur al  
r esour ces wi l l  r equi r e pr oj ect - speci f i c  desi gns or  
act i v i t i es.

Ther e ar e l i kel y deci s i ons and/ or  r equi r ement s of  
ot her  agenci es,  t he Saf et y Manual ,  and/ or  i nt er nal  
depar t ment s,  whi ch coul d have an i nf l uence upon a 
pr oj ect ' s bl ast i ng specs.   Some of  t hese i ssues may 
be:  navi gat i onal  concer ns and deal i ng wi t h f eder al ,  
st at e,  and l ocal  j ur i sdi ct i ons and agenci es;  publ i c 
use of  near by f eder al ,  st at e and/ or  l ocal  pr oper t i es 
near  t he pr oj ect ;  eval uat i ons of  accept abl e 
v i br at i ons and/ or  pr essur es af f ect i ng i ndi v i dual s or  
r eachi ng near by st r uct ur es;  nat ur al  r esour ce 
( envi r onment al )  i mpact  r evi ews,  negot i at i ons and/ or  
r equi r ement s;  cul t ur al  r esour ce i mpact  r evi ews f or  
t hei r  consi der at i ons and/ or  r equi r ement s;  
const r ai nt s on t he dr i l l i ng or  bl ast i ng pr ocedur es;  
pr e- bl ast  i nspect i ons;  speci al  st udi es t o f aci l i t at e 
l ower  cost  of  t he bi ds or  t o encour age mor e bi d 
submi ssi ons;  t he acqui s i t i on st r at egy f or  t he 
payment ;  and,  ot her  concer ns speci f i c  t o t he 
pr oj ect .   I f  t her e ar e r equi r ed nat ur al  r esour ce 
pr ot ect i ons,  t her e wi l l  need t o be r esol ut i ons 
concer ni ng speci al t y f i r ms or  pr of essi ons,  i ncl udi ng 
al l  of  t he appr opr i at e r ef er ences,  desi gni ng t he 
act i v i t y( - i es)  f or  t he pr oj ect ,  and t he Cont r act or ' s 
conduct  of  t he act i v i t y( - i es) ,  i n f ul l  or  par t ,  or  
t he Cont r act or ' s coor di nat i on wi t h a gover nment  
agency( - i es)  or  ext er nal  of f i ce( s)  conduct i ng t he 
act i v i t y( - i es) .

The f ol l owi ng i nf or mat i on wi l l  be i ndi cat ed on t he 
pr oj ect  dr awi ngs:

1.   Sur f ace el evat i ons,  exi st i ng and new;  Appl i cabl e 
dat um f or  el evat i ons and spat i al  coor di nat es wi l l  be 
st at ed cl ear l y f or  r ef er ence.

2.   Al l  ut i l i t i es,  whet her  t r enched,  bur i ed,  at  t he 
sur f ace or  over head t o di st ances wel l  beyond t he 
pr oj ect ' s l i mi t s;

3.   Locat i on and r ecor d of  al l  soi l  and r ock bor i ngs 
and t est  pi t s,  i ncl udi ng soi l  and r ock 
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cl assi f i cat i ons and t hei r  pr oper t i es,  weat her ed 
r ock,  bi t  dr ops and voi ds,  gr ound wat er  
obser vat i ons,  and t opsoi l  t hi ckness encount er ed i n 
bor i ng;

4.   Locat i on and l i mi t s of  har d mat er i al ,  whet her  
r ock or  concr et e,  or  ot her  bui l di ng mat er i al s;  wi t h 
caveat s as t o uncer t ai nt y as appr opr i at e;

5.   Excavat i on or  demol i t i on l i mi t s wi t h t ol er ances;

6.   Det ai l s of  any speci al  l i mi t s t hat  may r equi r e 
l i ne dr i l l i ng,  pr espl i t t i ng,  r educed subdr i l l i ng,  
and/ or  speci al t y bl ast i ng pr act i ces;

7.   Locat i on of  bor r ow and di sposal  ar ea,  i f  l ocat ed 
on Gover nment  pr oper t y;

8.   Hydr ol ogi cal ,  hydr aul i c and i mpoundment  dat a,  
wher e appl i cabl e;  and,

9.   Det ai l s of  al l  r i ght s- of - way wi t hi n t he pr oj ect  
boundar i es.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

1. 1   SCOPE

The br eakage of  r ock and har d/ unyi el di ng mat er i al s may be conduct ed by any 
means,  unl ess ot her wi se st at ed her ei n.   I f  t he cont r act or  el ect s t o use 
dr i l l i ng and bl ast i ng f or  br eakage or  di spl acement  of  any uni t s,  t hi s 
ent i r e sect i on i s appl i cabl e and cover s act i v i t i es associ at ed wi t h 
dr i l l i ng and bl ast i ng f or  r ock excavat i on at  t he sur f ace.   Cont ai ned 
her ei n ar e pr ocedur es f or  al l  act i v i t i es r el at i ng t o dr i l l i ng;  bl ast i ng 
and t he t r anspor t at i on,  st or age and use of  expl osi ves;  br eakage and 
di spl acement  of  r ock.   The Cont r act or ' s bl ast i ng pr ogr am and met hods ar e 
t hose necessar y t o accompl i sh t he excavat i on shown on t he Cont r act  
dr awi ngs i n accor dance wi t h t he pr ovi s i ons speci f i ed her ei n.   Cont r ol  t he 
quant i t y of  expl osi ves f i r ed i n al l  bl ast i ng t o pr event  i nj ur i es t o 
per sons and t o avoi d damage t o al l  st r uct ur es,  pr oper t i es,  gover nment al  
and nonpr of i t  ent i t i es,  commer ce and busi nesses,  and nat ur al  r esour ces and 
t hei r  habi t at .

1. 2   RELATED WORK SPECI FI ED ELSEWHERE

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Li st  any speci f i cat i ons t hat  ar e r el at ed,  
such as Excavat i on,  Ear t hwor k,  Demol i t i on,  Tempor ar y 
Envi r onment al  Cont r ol s,  Nat ur al  Resour ces,  Shot cr et e 
ar e t ypi cal  specs r el at ed,  dependi ng on t he pr oj ect .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Sect i on [ _____]

1. 3   REFERENCES

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Add and r emove r ef er ences as needed f or  t he 
pr oj ect .   Ref er ence t he appr opr i at e st at e and l ocal  
l aws,  r egul at i ons and or di nances concer ni ng bl ast i ng 
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wher e t he pr oj ect  i s  t o occur .

Thi s par agr aph i s used t o l i s t  t he publ i cat i ons 
c i t ed i n t he t ext  of  t he gui de speci f i cat i on.   The 
publ i cat i ons ar e r ef er r ed t o i n t he t ext  by basi c 
desi gnat i on onl y and l i s t ed i n t hi s par agr aph by 
or gani zat i on,  desi gnat i on,  dat e,  and t i t l e.

Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out si de of  
t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y 
pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e.   Al so 
use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
t o updat e t he i ssue dat es.

Ref er ences not  used i n t he t ext  wi l l  aut omat i cal l y 
be del et ed f r om t hi s sect i on of  t he pr oj ect  
speci f i cat i on when you choose t o r econci l e 
r ef er ences i n t he publ i sh pr i nt  pr ocess.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

I NTERNATI ONAL SOCI ETY OF AUTOMATI ON ( I SA)

I SEE PSBS ( 2017)  I SEE Per f or mance Speci f i cat i on f or  
Bl ast i ng Sei smogr aphs

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 495 ( 2018)  Expl osi ves Mat er i al s Code

U. S.  ARMY CORPS OF ENGI NEERS ( USACE)

EM 385- 1- 1 ( 2024)  Saf et y - -  Saf et y and Heal t h 
Requi r ement s Manual

EM 1110- 2- 3800 ( 2018)  Engi neer i ng and Desi gn - -  Bl ast i ng 
f or  Rock Excavat i ons

U. S.  Code ( USC)

16 USC 470 Nat i onal  Hi st or i c Pr eser vat i on Act

16 USC 668 Bal d and Gol den Eagl e Pr ot ect i on Act

16 USC 1361 Mar i ne Mammal  Pr ot ect i on Act

16 USC 1531 Endanger ed Speci es Act

16 USC 1801 Magnuson- St evens Act

33 USC 1251 Cl ean Wat er  Act

33 USC 1401 Mar i ne Pr ot ect i on,  Resear ch and 
Sanct uar i es Act
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42 USC 4321 Nat i onal  Envi r onment al  Pol i cy Act

42 USC 7401 Cl ean Ai r  Act

U. S.  NATI ONAL ARCHI VES AND RECORDS ADMI NI STRATI ON ( NARA)

49 CFR 177 Car r i age by Publ i c Hi ghway

1. 4   DEFI NI TI ONS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Del et e def i ni t i ons t hat  wi l l  not  be used i n 
t he speci f i cat i on t ext  f or  a speci f i c  pr oj ect .   A 
compl et e l i s t  of  bl ast i ng def i ni t i ons can be f ound 
i n t he GLOSSARY of  t he EM 1110- 2- 3800.   Recommend 
onl y usi ng def i ni t i ons not  al r eady i n GLOSSARY i n 
t he EM and t hose def i ni t i ons t o f ur t her  st i pul at e 
t he wor k on t he speci f i c  pr oj ect  i n t he 
speci f i cat i on.   I t  may be necessar y t o add 
def i ni t i ons dependi ng on what  t he Ear t hwor k and/ or  
Excavat i on speci f i cat i ons f or  t he pr oj ect  have t er ms 
f or  Rock,  Weat her ed Rock,  Sound Rock,  Voi ds,  
Sedi ment ,  et c.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

1. 4. 1   Cont r ol l ed Bl ast i ng

Cont r ol l ed bl ast i ng r ef er s t o bl ast i ng t echni ques used t o bet t er  
di st r i but e t he expl osi ve char ge t o mi ni mi ze adver se i mpact s.   For  
under wat er  bl ast i ng,  adver se i mpact s may be ci t ed f or  t he publ i c ' s and 
cont r act ed per sonnel ' s saf et y,  l esseni ng t he f r act ur i ng of  t he r ock bei ng 
bl ast ed,  sur r oundi ng f aci l i t i es '  pr ot ect i on,  and t he avoi dance of  
i mpact i ng nat ur al  r esour ces or  t hei r  habi t at s.   Cont r ol l ed bl ast i ng 
t echni ques must  be depl oyed,  such as car ef ul  l oadi ng t o t he pat t er n' s 
desi gn usi ng t he dr i l l i ng l og f or  each shot  hol e,  st emmi ng ef f ect i vel y t he 
t op of  f i r m r ock and any sof t  zones or  voi ds,  car ef ul l y obser vi ng maxi mum 
char ge wei ght  per  del ay,  usi ng del ays bet ween hol es and r ows of  25 
mi l l i seconds or  gr eat er ,  and avoi di ng r i f l i ng pl umes by pr oper  bl ast i ng 
t echni ques.

1. 4. 2   Fl yr ock

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Choose t he di st ances f or  t he pr oj ect ,  t he 
t ypi cal  val ues ar e l i s t ed.   Edi t  def i ni t i on as 
needed f or  pr oj ect  s i t e.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Fl yr ock i s one of  t he t hr ee pr i mar y adver se i mpact s f r om bl ast i ng.   
Fl yr ock i s def i ned as any ai r bor ne pr oj ect i l e f l y i ng t he l esser  di st ance 
of  ei t her  60 m 200 f t  hor i zont al l y f r om t he shot  pat t er n or  one- hal f  t he 
di st ance bet ween t he shot  pat t er n and t he Cont r act or  wor k l i mi t s,  
whi chever  di st ance i s t he l esser .

1. 4. 3   Gr een Concr et e

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I f  no concr et e pl acement  i s expect ed on t he 
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pr oj ect  t hen del et e t hi s def i ni t i on.   I f  concr et e 
pl acement s wi l l  occur  when bl ast i ng oper at i on i s 
ongoi ng,  f ur t her  def i ne gr een concr et e her e and 
i ncl ude appr opr i at e t hr eshol ds and moni t or i ng f or  
t he gr een concr et e i n Par t  3.   Ther e needs t o be 
l i mi t s on vi br at i ons when t her e i s gr een concr et e 
because of  t he st r engt h l oss due t o v i br at i ons whi l e 
cur i ng.   I nvol ve t he St r uct ur al  Engi neer  pr oj ect  
devel opment  t eam member s i n t hese det er mi nat i ons.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Gr een concr et e i s r ecent l y pl aced concr et e t hat  has i ni t i at ed set t i ng but  
may have subst ant i al  st r engt h r educt i on f r om st r ong vi br at i ons bef or e t he 
concr et e has f ul l y cur ed.   Gr een concr et e al so i ncl udes t he mat er i al s of  
shot cr et e or  cement i t i ous gr out s.   Each I ndi v i dual  Shot  Pl an i s r equi r ed 
t o consi der  v i br at i ons emanat i ng f r om i t s bl ast  pat t er n r eachi ng t he 
l ocat i on of  t he r epor t ed newl y pl aced concr et e t o r emai n bel ow al l owabl e 
v i br at i on l evel s dependi ng upon t he age of  t he concr et e.   Not e t he 
par agr aph GREEN CONCRETE.  

1. 4. 4   Pr essur e Waves

Pr essur e Waves,  bot h Ai r bl ast  ( or  noi se)  and Under wat er  Pr essur e Waves,  
ar e one of  t he t hr ee,  pr i mar y adver se i mpact s f r om bl ast i ng.  Ai r bl ast  and 
Under wat er  Pr essur e Waves ar e sol el y compr essi on waves passi ng t hr ough t he 
ai r  or  wat er ,  r espect i vel y.  Thei r  uni t s of  measur e may be i n t er ms of  
pr essur e,  Pascal s ( Pa)  or  pounds per  squar e i nch ( psi ) ,  or  i n t er ms of  t he 
l ogar i t hmi c scal e,  Deci bel s ( dB) .   Not e t hat  pr essur es i n dB have 
di f f er ent  r ef er ence val ues f or  Ai r bl ast  and Under wat er  Pr essur e Waves,  so 
t he pr essur e waves t hr ough ai r  ar e of  a l ower  magni t ude t han pr essur e 
waves t hr ough wat er  wi t h t he same numer i c dB val ue.

1. 4. 5   Rock,  Har d/ Unyi el di ng Mat er i al ,  Weat her ed Rock,  Voi ds ( Bi t  Dr ops) ,  
Sedi ment

1. 4. 5. 1   Rock

Rock i s nat ur al  sol i d,  i nt er l ocki ng mat er i al  wi t h f i r ml y cement ed,  
l ami nat ed,  and cr yst al l i ne f abr i c,  f ol i at ed masses or  congl omer at e 
deposi t s,  none of  whi ch can be r emoved wi t hout  syst emat i c dr i l l i ng and 
bl ast i ng,  dr i l l i ng and t he use of  expansi on j acks or  f eat her  wedges,  or  
t he use of  hi gh- ener gy mechani cal  devi ces;  and,  so c l assi f i ed f or  t hi s 
pr oj ect  as submer ged l ar ge boul der s,  [ masonr y,  or  concr et e ot her  t han 
pavement  exceedi ng t he capaci t y of  t he awar ded cont r act or ' s under wat er  
excavat i on capaci t y, ]  whi ch may be t he mi ni mum vol ume of  0. 38 cubi c met er  
0. 50 cubi c yar d.

1. 4. 5. 2   Har d/ Unyi el di ng Mat er i al

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Dependi ng upon t he acqui s i t i on st r at egy and 
measur ement  and payment ,  har d mat er i al s shoul d 
t ypi cal l y be i ncl uded i n l ump sum payment .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Har d/ Unyi el di ng mat er i al s compr i se weat her ed r ock,  dense consol i dat ed 
deposi t s,  or  congl omer at e mat er i al s whi ch ar e not  i ncl uded i n t he 
def i ni t i on of  " r ock"  wi t h st ones gr eat er  t han 25. 4 mm 1. 0 i nch i n any 
di mensi on.   These mat er i al s usual l y r equi r e t he use of  heavy excavat i on 

SECTI ON 31 23 01  Page 10



equi pment  or  hi gh- ener gy mechani cal  devi ces f or  br eakage or  di spl acement  
t o r emove t he mat er i al s .

1. 4. 5. 3   Weat her ed Rock

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Weat her  r ock and voi ds ar e par t i cul ar l y 
i mpor t ant  f or  t he per cussi on dr i l l i ng' s l oggi ng t o 
pr oper l y st em t he zone wher e t he weat her  r ock and 
bi t - dr ops ar e encount er ed.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Weat her ed r ock,  f or  under wat er  per cussi on- dr i l l i ng l oggi ng,  i s any 
or i gi nal  r ock uni t  t hat  has been al t er ed t o a weaker  st at e t hat  wi l l  not  
r et ai n st emmi ng when expl osi ves ar e l oaded i nt o t hat  mat er i al .

1. 4. 5. 4   Voi ds

Voi ds,  f or  under wat er  per cussi on- dr i l l i ng l oggi ng,  i s any r api d bi t  dr op 
wi t h l i t t l e or  no r esi st ance t o t he downwar d dr i l l i ng pr essur e.  Voi ds may 
be wat er  or  sedi ment  f i l l ed,  whi ch may possi bl y det er mi ne t hat  t he 
or i gi nal  r ock uni t  has been al t er ed t o a weaker  st at e t hat  wi l l  not  r et ai n 
t he gaseous det onat i on pr oduct s when t he expl osi ves ar e shot .

1. 4. 5. 5   Sedi ment

Sedi ment  i s bot h:   t he l oose t o f i r m mat er i al  t hat  may be dr edged above 
t he sur f ace of  weat her ed or  f i r m r ock,  whi ch cannot  be easi l y dr edged;  and 
t he i nf i l l  of  voi ds as sol i d par t i c l es.

1. 4. 6   Unst abl e Mat er i al

Unst abl e mat er i al s ar e l oose,  submer ged sedi ment  t hat  ar e easi l y di spl aced 
by wat er  f l ow or  t ur bul ence and by v i br at i ons or  i nci dent al  i mpact .

1. 4. 7   Vi br at i ons

Vi br at i ons ar e one of  t he t hr ee,  pr i mar y adver se i mpact s f r om bl ast i ng.   
Vi br at i ons ar e t he r esul t  of  var i ous wave f or ms emanat i ng f r om t he 
det onat i on or  def l agr at i on of  i gni t ed mat er i al s f r om a shot  pat t er n.   Peak 
par t i c l e vel oci t y ( PPV)  i s def i ned as t he maxi mum absol ut e val ue among t he 
t hr ee gr ound vi br at i on vel oci t i es measur ed i n t he ver t i cal ,  l ongi t udi nal ,  
and t r ansver se di r ect i ons over  a t i me of  a r ecor d.   Peak,  t ot al  vect or - sum 
par t i c l e vel oci t y i s t he peak val ue over  t he f ul l ,  t i me hi st or y of  each 
t i me- uni t ' s  val ue of  t he squar e- r oot  sum of  t he squar ed,  component  
vel oci t i es.   Vel oci t y uni t s ar e expr essed i n cent i met er s per  second ( cps)  
or  i nches per  second ( i ps) .

1. 5   SYSTEM DESCRI PTI ON

Bor i ng l ogs ar e [ shown on t he dr awi ngs]  [ appended t o t he SPECI AL CONTRACT 
REQUI REMENTS or  GDR] .   Bot t om- soundi ng sur veys ar e pr ovi ded as cont our ed 
maps,  as pr eci se t o t he ver t i cal  and l at er al  t ol er ance on t he dat e of  t he 
sur vey.

The subsoi l  i nvest i gat i on r epor t  and sampl es of  mat er i al s t aken f r om 
subsur f ace i nvest i gat i ons may be exami ned at  [ _____] .   These dat a 
r epr esent  t he best  subsur f ace i nf or mat i on avai l abl e;  however ,  var i at i ons 
may exi st  i n t he subsur f ace bet ween bor i ng l ocat i ons.
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1. 5. 1   Cl assi f i cat i on of  Excavat i on

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I nappl i cabl e por t i ons wi l l  be del et ed.   Ot her  
c l assi f i cat i ons of  excavat i on may be ut i l i zed as 
r equi r ed.   For  under wat er  bl ast i ng,  r esol ve whet her  
t her e i s any pot ent i al  f or  ant hr opogeni c mat er i al s,  
such as concr et e or  pavement ,  or  l ost  shi ppi ng 
debr i s t hat  must  be i ncl uded i n par agr aph 
DEFI NI TI ONS above and par agr aph CLASSI FI CATI ONS 
her ei n.

I f  no consi der at i on wi l l  be gi ven t o t he nat ur e of  
t he mat er i al s,  t hen al l  excavat i on wi l l  be 
desi gnat ed as uncl assi f i ed excavat i on.   Ot her wi se,  
f i ni sh t he speci f i ed excavat i on on a c l assi f i ed 
basi s,  i n accor dance wi t h t he f ol l owi ng desi gnat i ons 
and cl assi f i cat i ons.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

1. 5. 1. 1   Common Submer ged Excavat i on

I ncl ude common excavat i on wi t h t he sat i sf act or y r emoval  and di sposal  of  
al l  mat er i al s not  c l assi f i ed as r ock or  har d/ unyi el di ng mat er i al s.   
I ncl ude t he r emoval  of  any concr et e or  masonr y st r uct ur es or  pavement s 
t hat  may be encount er ed i n t he submer ged excavat i on zone under  t hi s 
c l assi f i cat i on.

1. 5. 1. 2   Rock Excavat i on

Submi t  not i f i cat i on of  encount er i ng r ock and/  or  har d/ unyi el di ng mat er i al s 
i n t he pr oj ect .   I ncl ude r ock excavat i on wi t h bl ast i ng,  excavat i ng,  
gr adi ng,  di sposi ng of  mat er i al  c l assi f i ed as r ock,  and t he sat i sf act or y 
r emoval  and di sposal  of  boul der s 1/ 2 cubi c met er  yar d or  mor e i n vol ume;  
sol i d r ock;  r ock mat er i al  t hat  i s  i n l edges,  bedded deposi t s,  and 
unst r at i f i ed masses,  whi ch cannot  be r emoved wi t hout  syst emat i c dr i l l i ng 
and bl ast i ng;  f i r ml y cement ed congl omer at e deposi t s possessi ng t he 
char act er i st i cs of  sol i d r ock i mpossi bl e t o r emove wi t hout  syst emat i c 
dr i l l i ng and bl ast i ng;  and har d mat er i al s as def i ned her ei n [ r equi r es 
i ncl usi on of  appr opr i at e def i ni t i on of  har d mat er i al s f or  t he pr oj ect ] .

I f  at  any t i me dur i ng excavat i on,  i ncl udi ng excavat i on f r om bor r ow ar eas,  
t he Cont r act or  encount er s mat er i al  t hat  may not  be cl assi f i ed as r ock 
excavat i on,  uncover  such mat er i al ,  and not i f y t he Cont r act i ng Of f i cer .   Do 
not  pr oceed wi t h t he excavat i on of  t hi s mat er i al  unt i l  t he Cont r act i ng 
Of f i cer  has cl assi f i ed t he mat er i al s as common excavat i on or  r ock 
excavat i on and has t aken cr oss sect i ons as r equi r ed.   Fai l ur e on t he par t  
of  t he Cont r act or  t o uncover  such mat er i al ,  not i f y t he Cont r act i ng 
Of f i cer ,  and al l ow ampl e t i me f or  c l assi f i cat i on and cr oss sect i oni ng of  
t he undi st ur bed sur f ace of  such mat er i al  wi l l  cause t he f or f ei t ur e of  t he 
Cont r act or ' s r i ght  of  c l ai m t o any cl assi f i cat i on or  vol ume of  mat er i al  t o 
be pai d f or  ot her  t han t hat  al l owed by t he Cont r act i ng Of f i cer  f or  t he 
ar eas of  wor k i n whi ch such deposi t s occur .

1. 5. 2   Bl ast i ng

Dr i l l i ng and bl ast i ng ar e not  r equi r ed act i v i t i es f or  br eakage of  
mat er i al s t o al l ow excavat i on.   Shoul d t he Cont r act or  el ect  t o conduct  
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dr i l l i ng and bl ast i ng,  t he Cont r act or  must  per f or m t he bl ast i ng i n 
accor dance wi t h t hi s sect i on.   The Cont r act or  i s r esponsi bl e f or  al l  
c l ai ms f or  damages and i nj ur i es caused by,  or  ar i s i ng out  of ,  bl ast i ng 
act i v i t i es and i t s adver se i mpact s,  as not ed i n t he FAR.

Per f or m bl ast i ng i n accor dance wi t h EM 385- 1- 1 and i n conf or mance wi t h al l  
Feder al ,  St at e,  and l ocal  l aws,  r egul at i ons,  and or di nances.   Submi t  
not i ce 30 days pr i or  t o st ar t i ng wor k.   Submi t  a Mast er  Bl ast i ng Pl an f or  
appr oval ,  pr epar ed and si gned by t he Bl ast i ng Speci al i st  t hat  i ncl udes:  a 
l i s t i ng of  al l  f eder al ,  st at e and l ocal  r egul at i ons and or di nances t o 
conduct  bl ast i ng at  t he pr oj ect ;  t he suppor t  document at i on and 
cer t i f i cat i ons f or  al l  pr oposed bl ast i ng per sonnel ;  i nf or mat i on and dat a 
sheet s f or  al l  t he expl osi ves t o be used at  t he pr oj ect ;  t he desi gn 
appr oach t o bl ast i ng;  out l i nes of  al l  r equi r ed r epor t s and f or mat s f or  al l  
t he f or ms of  t he r espect i ve r epor t s;  and,  t he pr ocedur es t o cont r ol  al l  
t he adver se ef f ect s of  bl ast i ng.   Use t he non- el ect r i c bl ast i ng caps f or  
al l  under wat er  bl ast i ng.   Obt ai n wr i t t en appr oval  pr i or  t o per f or mi ng any 
bl ast i ng and not i f y t he Cont r act i ng Of f i cer  24 hour s pr i or  t o bl ast i ng.   
I ncl ude pr ovi s i ons f or  st or i ng,  handl i ng,  and t r anspor t i ng expl osi ves as 
wel l  as f or  t he bl ast i ng oper at i ons i n t he pl an.

1. 6   SUBMI TTALS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Revi ew submi t t al  descr i pt i on ( SD)  def i ni t i ons 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t ,  and cor r espondi ng submi t t al  
i t ems i n t he t ext ,  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .   The Gui de Speci f i cat i on 
t echni cal  edi t or s have cl assi f i ed t hose i t ems t hat  
r equi r e Gover nment  appr oval ,  due t o t hei r  compl exi t y 
or  cr i t i cal i t y,  wi t h a " G. "   Gener al l y,  ot her  
submi t t al  i t ems can be r evi ewed by t he Cont r act or ' s 
Qual i t y Cont r ol  Syst em.   Onl y add a “ G”  t o an i t em,  
i f  t he submi t t al  i s  suf f i c i ent l y i mpor t ant  or  
compl ex i n cont ext  of  t he pr oj ect .

For  Ar my pr oj ect s,  f i l l  i n t he empt y br acket s 
f ol l owi ng t he " G"  c l assi f i cat i on,  wi t h a code of  up 
t o t hr ee char act er s t o i ndi cat e t he appr ovi ng 
aut hor i t y.   Codes f or  Ar my pr oj ect s usi ng t he 
Resi dent  Management  Syst em ( RMS)  ar e:   " AE"  f or  
Ar chi t ect - Engi neer ;  " DO"  f or  Di st r i ct  Of f i ce 
( Engi neer i ng Di v i s i on or  ot her  or gani zat i on i n t he 
Di st r i ct  Of f i ce) ;  " AO"  f or  Ar ea Of f i ce;  " RO"  f or  
Resi dent  Of f i ce;  and " PO"  f or  Pr oj ect  Of f i ce.   Codes 
f ol l owi ng t he " G"  t ypi cal l y ar e not  used f or  Navy 
and Ai r  For ce pr oj ect s.

The " S"  c l assi f i cat i on i ndi cat es submi t t al s r equi r ed 
as pr oof  of  compl i ance f or  sust ai nabi l i t y  Gui di ng 
Pr i nci pl es Val i dat i on or  Thi r d Par t y Cer t i f i cat i on 
and as descr i bed i n Sect i on 01 33 00 SUBMI TTAL 
PROCEDURES.

Choose t he f i r st  br acket ed i t em f or  Navy and Ai r  
For ce pr oj ect s,  or  choose t he second br acket ed i t em 
f or  Ar my pr oj ect s.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  or  " S"  
c l assi f i cat i on.   Submi t t al s not  havi ng a " G"  or  " S"  c l assi f i cat i on ar e 
[ f or  Cont r act or  Qual i t y Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When 
used,  a code f ol l owi ng t he " G"  c l assi f i cat i on i dent i f i es t he of f i ce t hat  
wi l l  r evi ew t he submi t t al  f or  t he Gover nment . ]   Submi t  t he f ol l owi ng i n 
accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 01 Pr econst r uct i on Submi t t al s

Mast er  Bl ast i ng Pl an;  G,  SO

Bl ast i ng Saf et y Pl an;  G,  SO

Navi gat i on Cont r ol  Pl an;  G,  AO

Test - Bl ast  Pl an;  G,  AO

Cer t i f i ed Mar i ne Sur vey;  G,  AO

Pr e- Bl ast  Sur veys;  G[ ,  [ _____] ]

Bl ast i ng Consul t ant ' s Qual i f i cat i ons;  G[ ,  [ _____] ]

Bl ast i ng Speci al i st ' s  Qual i f i cat i ons;  G[ ,  [ _____] ]

Bl ast er - I n- Char ge Qual i f i cat i ons;  G[ ,  [ _____] ]

Bl ast er  Qual i f i cat i ons;  G[ ,  [ _____] ]

Bl ast i ng Admi ni st r at or ' s Qual i f i cat i ons;  G[ ,  [ _____] ]

Vi br at i on Moni t or i ng Speci al t y Fi r m;  G[ ,  [ _____] ]

Publ i c Not i ce Of  Bl ast i ng Oper at i ons;  G[ ,  [ _____] ]

St r uct ur al  I nspect i on/ Eval uat i on Speci al i st ;  G[ ,  [ _____] ]

Nat ur al  Resour ce Subcont r act or ;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

Expl osi ves and Bl ast i ng Equi pment ;  G[ ,  [ _____] ]

Li ght ni ng Det ect i on Devi ce;  G[ ,  [ _____] ]

Sei smogr aphs;  G[ ,  [ _____] ]

SD- 05 Desi gn Dat a

I ndi v i dual  Shot  Pl an

SD- 06 Test  Repor t s

Test - Bl ast  Eval uat i on Repor t

I ndi v i dual  Shot  Repor t s;  G[ ,  [ _____] ]

Dr i l l i ng Logs
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I ndi v i dual  Shot  Vi br at i on Moni t or i ng Repor t

I ndi v i dual  Shot  Vi deos

Dai l y Bl ast i ng And Removal  Log

Bl ast i ng Consul t ant ' s Repor t

Post - Bl ast  Sur veys;  G[ ,  [ _____] ]

Repor t s of  Requi r ed Saf et y,  Pr ot ect i ve,  and Nat ur al  Resour ce 
Pr ogr ams

SD- 07 Cer t i f i cat es

Bl ast i ng Li censes and Cr edent i al s;  G[ ,  [ _____] ]

Sei smi c Speci al i st ;  G[ ,  [ _____] ]

Sei smogr aph Techni c i ans;  G[ ,  [ _____] ]

Magazi ne Keeper ;  G[ ,  [ _____] ]

1. 7   COORDI NATI ON

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The f ol l owi ng par agr aph can be used i f  
wor ki ng wi t h mul t i pl e st akehol der s/ owner s.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Bl ast i ng wi l l  be i n t he v i c i ni t y of  t he [ exi st i ng l ock,  r ai l r oad,  and 
hi ghway,  and r i ver  bar ge,  t r ai n,  hi ghway t r af f i c ,  ut i l i t i es and 
busi nesses]  and t hei r  oper at i on wi l l  not  be i mpeded or  del ayed beyond t hat  
whi ch has been coor di nat ed wi t h [ TVA,  U. S.  Coast  Guar d,  U. S.  Ar my Cor ps of  
Engi neer s -  [ _____]  Di st r i ct ,  [ _____]  envi r onment al  or  nat ur al  r esour ces 
of f i ces,  [ _st at e_]  Depar t ment  of  Tr anspor t at i on,  [ _____] ,  [ _____]  
Rai l r oad,  r egi onal  or  l ocal  ut i l i t i es,  and/ pr i vat e busi nesses] .   A 
coor di nat i on pl an,  wi t h t he appr opr i at e aut hor i t i es t hat  mi t i gat es 
[ navi gat i on and t r af f i c  del ays] ,  i n t he Mast er  Bl ast i ng Pl an.

Coor di nat e,  t hr ough t he Cont r act i ng Of f i cer ,  wi t h ot her  Cont r act or s 
wor ki ng onsi t e t o mi ni mi ze wor k st oppages dur i ng bl ast i ng.

1. 8   LI ABI LI TY

Compl i ance wi t h pr ovi s i ons i n t he cont r act  wi l l  not  r el i eve t he Cont r act or  
of  t hei r  r esponsi bi l i t y  f or  any damages or  i nj ur i es caused by,  r el at ed t o,  
or  ar i s i ng out  of  bl ast i ng or  associ at ed bl ast i ng act i v i t i es.   
Not wi t hst andi ng f eder al ,  st at e,  and l ocal  l aws,  r egul at i ons and 
or di nances,  t he Cont r act or  assumes al l  l i abi l i t y  and hol d and save t he 
Gover nment ,  i t s  agent s,  of f i cer s,  and empl oyees har ml ess f or  any and al l  
c l ai ms f or  per sonal  i nj ur i es,  pr oper t y damage,  or  ot her  c l ai ms ar i s i ng out  
of  or  i n connect i on wi t h t he handl i ng of  expl osi ves or  bl ast i ng under  t hi s 
cont r act .
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PART 2   PRODUCTS

2. 1   TRANSPORTATI ON,  STORAGE AND USE OF EXPLOSI VES

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Conf i r m and f ol l ow f eder al ,  st at e,  and l ocal  
r egul at i ons and gui dance on t he t r anspor t ,  st or age 
and use of  al l  Expl osi ves.   St at e and l ocal  agenci es 
and/ or  aut hor i t i es may not  easi l y al l ow t he r ecei pt  
of  Expl osi ves i n a t i mel y manner .   St at e and l ocal  
agenci es and/ or  aut hor i t i es may have speci f i c  
r epor t i ng,  cer t i f i cat i ons,  adver se i mpact  concer ns,  
or  di st ance r egul at i ons f r om t he bl ast  zone t o 
pr i vat e pr oper t i es gover ni ng t he use of  Expl osi ves.   
The Agency/ Ser vi ce may wi sh t o al l ow st or age of  
Expl osi ves on f eder al  pr emi ses.   The wi nni ng 
cont r act or  shoul d i ndependent l y assess and ci t e i n 
t he Mast er  Bl ast i ng Pl an al l  f eder al ,  st at e,  and 
l ocal  l aws,  r egul at i ons,  or di nances,  or  aut hor i t i es 
t hat  i mpact  t he t r anspor t at i on and st or age of  
Expl osi ves.   Consi der  r equi r i ng car t r i dge expl osi ves 
f or  wat er  sensi t i ve expl osi ve mat er i al s or  al l owi ng 
t he use of  t hose bul k expl osi ve t hat  ar e not  wat er  
sensi t i ve,  i . e. ,  " Bul k expl osi ves such as ammoni um 
ni t r at e and f uel  oi l  ( ANFO)  or  bul k emul si on or  
emul si on bl ends wi l l  not  be per mi t t ed. "

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

2. 1. 1   Gener al

St or e,  t r anspor t ,  handl e,  use,  and ot her wi se secur e expl osi ves i n 
accor dance wi t h best  pr act i ces as appr oved by t he Cont r act i ng Of f i cer  and 
i n accor dance wi t h al l  Feder al ,  St at e and Local  l aws and r egul at i ons.   
Compl y wi t h al l  speci al  r ul es and r egul at i ons t hat  may be made by t he 
aut hor i t i es havi ng j ur i sdi ct i on,  or  by t he Cont r act i ng Of f i cer ,  r egar di ng 
const r uct i on of ,  and st or age i n magazi nes and pr ecaut i ons i n bl ast i ng.   
Ti mes and i mposed r est r i ct i ons concer ni ng t he use of  expl osi ves must  be 
conduct ed i n accor dance wi t h l ocal ,  St at e,  and Feder al  r egul at i ons.   The 
Cont r act i ng Of f i cer  r eser ves t he r i ght  t o est abl i sh r est r i ct i ons or  t i me 
wi ndows when bl ast i ng wi l l  not  be al l owed.

2. 1. 2   Bl ast i ng Pr oduct s

2. 1. 2. 1   Requi r ement s

Al l  expl osi ve mat er i al s t o be used on si t e must  be pr oposed f or  appr oval  
i n t he Mast er  Bl ast i ng Pl an.   Car t r i dged and bul k expl osi ves may be used 
i n di f f er ent  sect i ons of  t he pr oj ect .   Al l  expl osi ve mat er i al s used on t he 
pr oj ect  must  be si x mont hs or  l ess of  age or  no ol der  t han one hal f  t he 
shel f  l i f e shown on t he expl osi ves manuf act ur er ' s t echni cal  dat a sheet  f or  
t hat  pr oduct .   Mi l l i second del ay,  shock- t ube i ni t i at or s,  must  be used as 
t he i ni t i at i on syst em.   To ensur e t he accur acy of  f i r i ng t i mes of  bl ast i ng 
caps,  i t  i s  r equi r ed t hat  each cap per i od come f r om one l ot  number .   
Mi xi ng of  l ot  number s f or  any si ngl e cap del ay per i od wi t hi n a shot  
pat t er n i s st r i ct l y pr ohi bi t ed.   For  under wat er  bl ast i ng' s abi l i t y  t o 
di spl ace r ock agai nst  t he wat er  l oad,  t he mi ni mum del ay bot h bet ween shot  
hol es and shot  r ows wi l l  be 25 mi l l i seconds.
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2. 1. 2. 2   Pr ohi bi t ed Expl osi ve Mat er i al s

Expl osi ves t hat  do not  meet  t he manuf act ur er ' s speci f i cat i ons must  not  be 
used.   When,  i n t he opi ni on of  t he Cont r act i ng Of f i cer ,  any expl osi ve 
mat er i al s i s ei t her  of  excessi ve age or  appear s t o be i n a det er i or at ed 
condi t i on,  al l  wor k must  cease unt i l  t he pr oduct s age and qual i t y can be 
det er mi ned.   Bl ast i ng pr oduct s wi t hout  dat e bat ch codes wi l l  not  be 
per mi t t ed on si t e.   The Cont r act i ng Of f i cer  may r equi r e any expl osi ve 
mat er i al s t o be t est ed by an i ndependent  or gani zat i on t o det er mi ne i t s 
per f or mance as compar ed t o t he manuf act ur er ' s dat a sheet .   I f  expl osi ve 
mat er i al s '  per f or mance or  composi t i on devi at es by mor e t han 10 per cent  i n 
any manner  f r om t he manuf act ur er ' s dat a sheet ,  t hat  l ot  number  wi l l  be 
r ej ect ed.   The Cont r act or  i s r esponsi bl e f or  any r equi r ed t est i ng and no 
addi t i onal  compensat i on wi l l  be made f or  any pr oduct  t est i ng di r ect ed by 
t he Cont r act i ng Of f i cer .

Bul k expl osi ves,  whi ch ar e wat er  sensi t i ve,  ar e st r i ct l y pr ohi bi t ed.

Det onat i on Cor d i s st r i ct l y pr ohi bi t ed f or  i ni t i at i on t r ansmi ssi on t hr ough 
t he ai r  and wat er  t o t he shot  hol es.   An appr oved non- el ect r i c shock 
t ubi ng,  pr oposed i n t he Mast er  Bl ast i ng Pl an,  must  be used t o t r ansmi t  t he 
f i r i ng i ni t i at i on t o each shot  hol e.   Det onat i on cor d may be used wi t hi n 
t he shot  hol e by pr oper  connect i on t o t he shock t ubi ng beneat h t he hi ghest  
el evat i on of  f i r m- r ock st emmi ng.  

2. 1. 3   Magazi nes

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Det er mi ne whet her  not  al l owi ng onsi t e 
expl osi ve st or age magazi nes wi l l  be an adver se 
i mpact  t hat  wi l l  l i mi t  bi dder s.   I f  t he pr oj ect  has 
suf f i c i ent  ar ea of  r est r i ct ed open pr oper t y,  
expl osi ve magazi nes may be al l owed onsi t e.   For  
exampl e,  a r ur al  f eder al  pr oj ect  may have suf f i c i ent  
pr oper t y t o accommodat e t he st and- of f  di st ances f r om 
t he magazi ne t o ot her  r esi dent i al  or  essent i al  
st r uct ur es t o easi l y al l ow an onsi t e magazi ne,  
especi al l y i f  t he adj acent  non- f eder al  pr oper t y 
owner s mi ght  not  wi sh t o have a magazi ne on t hei r  
pr oper t y.   Recogni ze t hat  t her e wi l l  be at  l east  t wo 
dai l y t r i ps wi t h appr opr i at e expl osi ve- t r anspor t  
vehi c l es bet ween t he magazi ne and t he comi ng shot  
pat t er n.   Del et e t he f i r st  par agr aph,  " No expl osi ves 
… expl osi ve magazi nes. " ,  i f  onsi t e magazi nes wi l l  be 
al l owed.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

[ No expl osi ves wi l l  be st or ed onsi t e.   Ther e must  be no per manent  expl osi ve 
st or age or  over ni ght  expl osi ve st or age onsi t e.   The Cont r act or  wi l l  ei t her  
obt ai n dai l y del i ver i es of  t he expl osi ves t o t he s i t e f r om a manuf act ur er  
or  suppl i er  or  secur e of f s i t e expl osi ve magazi nes.

] When t he Cont r act or  wi l l  mai nt ai n t he expl osi ve magazi nes,  obt ai n al l  
necessar y Feder al  and St at e magazi ne per mi t s f or  t he magazi nes.   Magazi nes 
must  be l ocat ed at  saf e di st ances as def i ned by t he Bur eau of  Al cohol ,  
Tobacco and Fi r ear ms ( ATF) ,  i n addi t i on t o t he St at e of  [ _____] ' s 
r equi r ement s.   Pr ocur e of f - s i t e expl osi ve st or age and expect  t o t r anspor t  
t he dai l y vol ume of  expl osi ves t o t he s i t e.   Secur e a per mi t  t o t r anspor t  
expl osi ves f r om t he St at e of  [ _____] ' s Hi ghway Pat r ol  when and i f  
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r equi r ed,  and t r anspor t  expl osi ves i n accor dance wi t h 49 CFR 177 when 
car r i ed on publ i c hi ghways.

The Cont r act or  must  have t wo t empor ar y magazi nes on boar d t he dr i l l i ng and 
l oadi ng bar ge of  suf f i c i ent  vol ume t o hol d t he l ar gest  day' s use of  
expl osi ves and i ni t i at or s separ at el y.   These t empor ar y magazi nes must  meet  
al l  ATF r equi r ement s and al l  r egul at i ons and or di nances of  st at e and l ocal  
gover nment .   No expl osi ves may r emai n over ni ght  i n t he t empor ar y 
magazi nes.   A dai l y- use l og of  expl osi ves del i ver ed,  l oaded by shot  hol e 
t hr ough t he day,  and r emoved at  t he l ast  shi f t  must  account  f or  t he use of  
al l  expl osi ves.  

2. 1. 4   Magazi ne Keeper

Each magazi ne keeper  must  be exper i enced and f ami l i ar  wi t h t he l aws and 
gener al  pr act i ces concer ni ng t he handl i ng,  car e,  use,  and st or age of  
expl osi ves and det onat or s.   The magazi ne keeper  i s r esponsi bl e f or  
mai nt ai ni ng a c l ear ed ar ea ar ound each magazi ne.   The magazi ne keeper  wi l l  
not  be r equi r ed t o per f or m any dut i es t hat  wi l l  i n any way i nt er f er e wi t h 
t hei r  dut i es as magazi ne keeper  and bei ng physi cal l y pr esent  at  t he 
magazi nes f or  ever y ent r y t o t he magazi nes f or  del i ver y,  di sbur sement ,  and 
r evi ew of  expl osi ves at  t he magazi nes.  

I f  expl osi ves ar e del i ver ed and r et ur ned dai l y f r om t he manuf act ur er  or  
suppl i er  t o t he pr oj ect ,  t he dr i ver  of  t he t r uck wi l l  ser ve as t he 
magazi ne keeper .

PART 3   EXECUTI ON

3. 1   GENERAL EXCAVATI ON AND REMOVAL

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Del et e i nappl i cabl e sect i ons.   The 
coor di nat i on wi t h ot her  f eder al ,  st at e,  and l ocal  
j ur i sdi ct i ons and agenci es,  t he publ i c,  and pr i vat e 
ent i t i es must  be compl et el y r esol ved bef or e 
f i nal i z i ng t he speci f i cat i ons.

Whi l e i t  i s  not  t ypi cal  t o have l ow t ol er ances f or  
t he hor i zont al  var i at i on of  submer ged wal l s or  f or  
t he ver t i cal  var i at i on of  submer ged pay gr ades,  some 
pr oj ect s may r equi r e l i mi t ed cont r ol  of  t he wal l s 
and gr ades i n under wat er  bl ast i ng.   Bef or e r esol v i ng 
t he pr oj ect ' s under wat er  t ol er ances,  det er mi ne an 
easy and ef f ect i ve means t o sur vey t he submer ged 
wal l s and gr ades,  and f ur t her  assess t o what  
pr eci s i on such sur veys may accur at el y est i mat e 
hor i zont al  and ver t i cal  var i at i ons over  shor t  
di st ances.

Pr espl i t t i ng woul d be an unusual  r equi r ement  f or  
under wat er  bl ast i ng,  even i n shal l ow wat er ,  because 
of  t he accur acy of  knowi ng t he exact  hor i zont al  
l ocat i on of  t he Top of  Fi r m Rock.   I n pr oj ect s wher e 
cont r ol l ed bl ast i ng t echni ques ar e r equi r ed t o 
pr oduce f i nal  wal l s whi ch r equi r e pr espl i t  bl ast i ng,  
onl y expl osi ves desi gned f or  t hi s appl i cat i on must  
be al l owed.
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Speci f i c  under wat er  bl ast i ng i mpact s '  r equi r ement s,  
negot i at ed or  speci f i ed wi t h envi r onment al  agenci es 
and of f i ces,  must  be f ul l y det er mi ned,  and i n some 
cases desi gned,  f or  t he pr oj ect  bef or e t he specs may 
be f i nal i zed.   Some r equi r ement s,  l i ke seasonal  
r est r i ct i ons on under wat er  bl ast i ng or  t he 
pr ohi bi t i on of  det onat i on cor d i n t he open ai r  and 
wat er ,  may easi l y be i ncl uded.   Ot her  r equi r ement s,  
such as t he r equi r ed use of  a bubbl e cur t ai n,  shoul d 
be avoi ded i f  possi bl e,  because of  i t s  di f f i cul t y i n 
i t s pr oper  use,  mai nt enance,  and st or age,  but  when 
r equi r ed wi l l  need t o be desi gned by an appr opr i at e 
exper i enced pr of essi onal  f or  i ncl usi on of  t he 
desi gned el ement  i n t he speci f i cat i ons.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Per f or m t he excavat i on of  ever y t ype of  mat er i al  encount er ed wi t hi n t he 
l i mi t s of  t he pr oj ect  t o t he l i nes,  gr ades,  and el evat i ons i ndi cat ed and 
as speci f i ed.   Dr edgi ng,  br eakage,  di spl acement ,  and excavat i on of  al l  t he 
mat er i al s wi l l  be accompl i shed by appr opr i at e t echni ques and wi t h speci al  
car e,  such t hat  no i ndi v i dual s,  c i t ed nat ur al  r esour ces,  st r uct ur es,  
navi gat i on and ot her  sensi t i ve f eat ur es,  and act i v i t i es suf f er  any adver se 
ef f ect s f r om bl ast i ng.   Per f or m t he submer ged r emoval  i n accor dance wi t h 
t he t ypi cal  sect i ons shown and t he t ol er ances speci f i ed i n par agr aph 
SUBMERGED MATERI AL DI SPOSAL.

The Cont r act or ' s bl ast i ng pr ogr am and met hods wi l l  be t hose cont r ol l ed 
bl ast i ng t echni ques necessar y t o accompl i sh t he excavat i on shown on t he 
cont r act  dr awi ngs i n accor dance wi t h t he pr ocedur es speci f i ed i n t hi s 
sect i on.   Make necessar y pl ans,  exami nat i ons,  sur veys,  and t est  bl ast s t o 
det er mi ne t he quant i t y of  expl osi ves t hat  can be f i r ed t o accompl i sh t he 
br eakage ( or  di spl acement )  and r emoval  of  mat er i al s wi t hout  i nj ur i es t o 
per sons,  and aquat i c wi l dl i f e ( or  ot her  nat ur al  r esour ces) ,  or  damage t o 
per sonal  or  publ i c pr oper t y.   Test  bl ast s wi l l  be per f or med t o s l owl y 
bui l d t o accept abl e l oadi ng and t i mi ng of  pr oduct i on shot  pat t er ns,  t o 
ver i f y t hat  t he moni t or i ng net wor k per f or ms as desi gned,  t o begi n t o 
assembl e moni t or i ng dat a col l ect i on,  and t o r esol ve t hat  t he submer ged 
mat er i al  i s  adequat el y br oken or  di spl aced f or  r emoval .   Use t he t est  
bl ast i ng r esul t s t o opt i mi ze r emai nder  of  wor k.   The bl ast i ng pr ogr am must  
abi de by al l  appl i cabl e Feder al ,  st at e,  and l ocal  l aws,  r egul at i ons,  and 
or di nances est abl i shed f or  t he pr oj ect ' s l ocat i on.

Pr ocess any and al l  c l ai ms of  publ i c ent i t i es,  compani es and pr i vat e 
c i t i zens ar i s i ng f r om t he t r anspor t at i on,  st or age,  and use of  expl osi ves 
pr ompt l y i n an accept abl e t i me per i od set  by t he Cont r act i ng Of f i cer  
Repr esent at i ve ( COR) ;  i n par t i cul ar ,  al l  i nj ur y and pr oper t y damage cl ai ms 
must  be acknowl edged by t he Cont r act or ,  or  t hei r  r epr esent at i ve,  and be 
submi t t ed i mmedi at el y as di r ect ed by t he COR t o t he Cont r act i ng Of f i cer  
pr ovi di ng name of  c l ai mant ,  l ocat i on,  t i me and descr i pt i on of  al l eged 
i nj ur y,  and damage,  and est i mat ed val ue.   The cl ai med i nj ur y or  damage 
wi l l  be eval uat ed and i nspect ed by an appr opr i at e speci al i st  wi t hi n 48 
hour s f ol l owi ng i ni t i al  not i f i cat i on,  and pr ocessed t o a concl usi on 
( honor ed,  deni ed,  or  compr omi sed)  wi t hi n 90 days af t er  cessat i on of  al l  
bl ast i ng on t he cont r act ;  but ,  i n no case wi l l  t he c l ai ms r emai n 
unr esol ved f or  a per i od exceedi ng 6 mont hs ( 180 cal endar  days) .   Submi t  
eval uat i on and i nspect i on r esul t s and act i ons t aken t o t he Cont r act i ng 
Of f i cer  on a weekl y basi s.
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3. 1. 1   Removal  of  Submer ged Mat er i al s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Det er mi ne whet her  var i ed submer ged mat er i al s 
bei ng excavat ed may be pl aced i n ot her  submer ged 
l ow- el evat i on zones t hat  al l ows undi f f er ent i at ed 
pl acement  of  t he excavat ed vol umes t o t he pay 
gr ade.   Ther e may be r equi r ement s t o pl ace cer t ai n 
mat er i al s i n speci f i c  l ocat i ons by t he submer ged 
mat er i al ' s  t ype.   Di f f er ent  pr oj ect s may r equi r e 
di sposal  onl y above wat er  or  onl y bel ow wat er .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

3. 1. 1. 1   Sedi ment  Wi t hi n t he Pr oj ect  Li mi t s f or  Removal  Di spl acement

Sedi ment  ver t i cal l y above t he pr oj ect  l i mi t s f or  r emoval  may be excavat ed,  
r emoved,  or  di spl aced by any means,  i ncl udi ng dr edgi ng,  pr i or  t o act i on 
upon deeper  mat er i al s.   Sedi ment  may be l ef t  i n pl ace f or  r emoval  by 
mechani cal  means af t er  t he br eakage of  deeper  mat er i al s al l ows t hose 
mat er i al s t o be r emoved.   Unl ess t he Di sposal  of  Mat er i al s r equi r es 
di f f er ent i at i on of  mat er i al s bel ow or  above t he wat er  sur f ace,  t he 
sedi ment  may be r emoved and pl aced i n t he di sposal  zone bef or e or  af t er  
t he excavat i on of  deeper  mat er i al s.

3. 1. 1. 2   Br eakage of  Rock and Har d/ Unyi el di ng Mat er i al s f or  Excavat i on and 
Di sposal

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Det er mi ne whet her  t he sent ence bel ow,  " The 
l at er al  di mensi ons … azi mut hal  di r ect i on. "  i s  
r equi r ed.   I f  i t  i s  necessar y f or  speci f i c  pr oj ect ,  
det er mi ne t he l at er al  di st ances t he azi mut hal  
di r ect i ons t hat  meet  t he pr oj ect ' s needs.   I f  i t  i s  
not  necessar y f or  speci f i c  pr oj ect ,  del et e t he 
sent ence.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Bl ast i ng may be conduct ed t o br eak or  di spl ace t he r ock and 
har d/ under l y i ng mat er i al s i nt o s i zes t hat  may be r emoved by dr edgi ng or  
excavat i on equi pment .   Test  bl ast i ng wi l l  be conduct ed t o det er mi ne t he 
par amet er s f or  t he f ol l owi ng pr oduct i on bl ast i ng.   Car e must  be t aken t o 
pr event  damage t o any of  t he r emai ni ng speci f i ed mat er i al s,  f eat ur es or  
st r uct ur es not ed i n t he dr awi ngs;  and avoi d adver se ef f ect s f r om bl ast i ng 
t o per sonnel ,  t he publ i c,  nat ur al  r esour ces,  st r uct ur es,  and f eat ur es.   
The l at er al  di mensi ons of  any bl ast  pl an must  not  exceed [ _____]  m [ _____]  
f t  hor i zont al l y i n any azi mut hal  di r ect i on.   The Cont r act or  must  cur t ai l  
bl ast i ng act i v i t i es i n desi gnat ed ar eas when,  i n t he opi ni on of  t he 
Cont r act i ng Of f i cer ,  damage t o i n- pl ace uni t s or  adver se i mpact s may have 
occur r ed.   Bl ast i ng wi l l  be cur t ai l ed i n t hese desi gnat ed ar eas unt i l  bot h 
r emedi at i on,  as di r ect ed by t he Cont r act i ng Of f i cer ,  has been compl et ed,  
and t he Cont r act or  has r esol ved a means t o conduct  t he bl ast i ng wi t hout  
t he damage or  adver se i mpact s.

3. 1. 2   Di sposal  of  Mat er i al s Wi t hi n t he Pr oj ect  Li mi t s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The Gui de Spec pr esumes t hat  al l  dr edged 
and/ or  excavat ed mat er i al s bel ow t he wat er  sur f ace 
may be pl aced bel ow a speci f i ed el evat i on( s)  i n 
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submer ged,  l ow- el evat i on zones al r eady sur veyed and 
pr ovi ded i n dr awi ngs.   I f  any mat er i al s must  be 
r emoved f r om t he pr oj ect  ar ea and/ or  wi l l  be pl aced 
by mat er i al  t ype and/ or  wi t hi n cer t ai n t ol er ances,  
compact i on r equi r ement s and/ or  by havi ng been 
dewat er ed,  addi t i onal  di sposal  sect i ons and 
r ef er ences t o t hose l ocat i ons of  pl acement  or  
di sposal  wi l l  be r equi r ed t o be added.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Tr anspor t  and pl ace al l  dr edged,  di spl aced,  or  excavat ed mat er i al s wi t hi n 
t he l i mi t s of  t he di sposal  zones bel ow t he speci f i ed el evat i ons,  accor di ng 
t o t he r equi r ement s speci f i ed i n par agr aph SUBMERGED MATERI AL DI SPOSAL.

3. 2   SAFETY PROCEDURES

3. 2. 1   Gener al

Ensur e al l  wor k compl et ed under  t hi s Cont r act  i s  execut ed saf el y.  Fol l ow 
t he saf et y pr ocedur es out l i ned i n EM 385- 1- 1.   EM 385- 1- 1 wi l l  gover n al l  
act i v i t y unl ess mor e st r i ngent  saf et y r equi r ement s ar e speci f i ed i n ot her  
appl i cabl e Feder al ,  St at e,  and l ocal  l aws,  r egul at i ons,  and or di nances.   

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Addi t i onal  nar r at i ve may need t o be added on 
coor di nat i on wi t h ot her  f eder al ,  st at e,  or  l ocal  
ent i t i es bef or e accept ance of  t he Mast er  Bl ast i ng 
Pl an f or  cr i t i cal  i t ems and r equi r ed l i mi t at i ons,  
whi ch have been i ncl uded wi t hi n par agr aphs SAFETY 
PROCEDURES,  OPERATI ONAL REQUI REMENTS,  and I MPACT 
MONI TORI NG.   Ther e may be compl i ance obl i gat i ons f or  
t he Cont r act or ,  t he Cont r act i ng Of f i cer  and/ or  ot her  
ent i t i es r egar di ng t hose cr i t i cal  i t ems and r equi r ed 
l i mi t at i ons.   For  exampl e,  i f  a Mar i ne Mammal  Wat ch 
Pr ogr am i s r equi r ed t o avoi d bl ast i ng whi l e mar i ne 
mammal s ar e near  t he l oaded,  under wat er  shot  ar r ay,  
t hen t he CO,  t he Cont r act or  and t he ent i t y r equi r i ng 
t he wat ch pr ogr am shoul d schedul e and meet  bot h t o 
di scuss and t o have a mut ual  under st andi ng r el at i ve 
t o pr oj ect  of  t he Mar i ne Mammal  Pr ot ect i on Pl an.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

3. 2. 2   Weekl y Coor di nat i on Meet i ng

Coor di nat e al l  bl ast i ng schedul es wi t h t he Resi dent  Engi neer ' s Of f i ce and 
Cont r act i ng Of f i cer  at  l east  one week i n advance and hol d a weekl y 
bl ast i ng coor di nat i on meet i ng wi t h t he Resi dent  Of f i ce.   Pr ovi de an agenda 
f or  t he bl ast i ng coor di nat i on meet i ng t hat  l i s t s pr oj ect ' s pr i or  week' s 
shot s,  t he f or ecast ed shot  schedul e,  and di spl ays a scal e s i t e pl an 
showi ng t he l ocat i ons of  t he schedul e shot s.   The Bl ast i ng Speci al i st ,  
Bl ast er  i n Char ge,  and Sei smi c Speci al i st  ar e r equi r ed t o par t i c i pat e i n 
di scussi on of  agenda i t ems and l essons l ear ned.

3. 2. 3   Publ i c Not i ce of  Bl ast i ng Oper at i ons

Thi r t y days,  pr i or  t o any bl ast i ng oper at i ons,  pr epar e and submi t  t o t he 
Cont r act i ng Of f i cer  a publ i c gover nment  not i f i cat i on l et t er  of  t he 
pr oposed bl ast i ng act i v i t i es.   The Gover nment  wi l l  di st r i but e copi es of  
t hi s not i f i cat i on l et t er  by cer t i f i ed mai l  t o l ocal  gover nment s,  l aw 
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enf or cement ,  publ i c ut i l i t i es,  publ i c user s of  pr oj ect  r ecr eat i onal  
f aci l i t i es,  and r esi dent s and commer ci al  i nt er est s l ocat ed wi t hi n 0. 8 
k i l omet er s one hal f  mi l e of  t he bl ast  s i t e.   Thi s not i f i cat i on l et t er  must  
cont ai n at  mi ni mum:

a.   Name,  addr ess,  t el ephone number  and e- mai l  addr ess of  t he Cont r act or ;

b.   Pl an maps i dent i f y i ng t he speci f i c  ar eas i n whi ch bl ast i ng wi l l  t ake 
pl ace,  and maj or  and secondar y r oads,  geogr aphi c f eat ur es and 
auxi l i ar y f eat ur es;

c.   Dur at i on of  bl ast i ng act i v i t i es,  and on whi ch days of  t he week and 
hour s of  t he day t hat  bl ast s can be expect ed t o occur ;

d.   Vehi cul ar  and pedest r i an t r af f i c  cont r ol  measur es t o be t aken;

e.   Met hods t o l i mi t  access t o t he bl ast i ng ar ea;  and,

f .   Types,  pat t er ns and dur at i on of  audi bl e war ni ng and al l - c l ear  s i gnal s 
t o be used bef or e and af t er  bl ast i ng.

3. 2. 4   Publ i c Meet i ngs

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Communi cat e wi t h t he pr oj ect  manager  and al l  
st akehol der s about  whet her  speci f i c  r equi r ement s f or  
a meet i ng or  mul t i pl e meet i ngs ar e needed.   I t  may 
be necessar y t o adver t i se t he meet i ng i n a l ocal  
newspaper  and speci f y t he meet i ng r oom capaci t y.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Fi f t een cal endar  days pr i or  t o any bl ast i ng oper at i ons,  pr ovi de t he 
appr oved Bl ast i ng Speci al i st ,  Bl ast i ng Consul t ant ,  and Sei smi c Speci al i st  
t o at t end a publ i c- r el at i ons meet i ng t o be conduct ed on an eveni ng t o be 
det er mi ned by t he Cont r act i ng Of f i cer .   Thi s meet i ng wi l l  i nf or m t he 
publ i c about  t he ant i c i pat ed bl ast i ng oper at i ons.   The Bl ast i ng 
Speci al i st ,  Bl ast i ng Consul t ant ,  and Sei smi c Speci al i st  must  each make a 
shor t  pr esent at i on of  bl ast i ng oper at i ons and answer  any quest i ons 
per t ai ni ng t o publ i c concer ns deal i ng wi t h t he bl ast i ng oper at i ons,  t he 
magni t ude of  v i br at i ons,  ai r bl ast  and pot ent i al  f or  f l yr ock t hat  may 
i mpact  t he publ i c,  and t he pr oj ect ' s r equi r ed nat ur al  r esour ce 
act i v i t i es.   Di st r i but e poi nt s of  cont act  shoul d t he publ i c and l ocal  
ent i t i es have an event  of  concer n r el at ed t o t he bl ast i ng pr ogr am.  

3. 2. 5   War ni ngs and Si gnal s

Est abl i sh a met hod of  war ni ng al l  empl oyees on t he j ob s i t e of  an 
i mpendi ng bl ast  f ol l owi ng t he gui dance of  EM 385- 1- 1.   The si gnal s must  
consi st  of  a f i ve- mi nut e war ni ng si gnal  t o not i f y al l  i n t he ar ea t hat  a 
bl ast  wi l l  be i ni t i at ed i n f i ve mi nut es.   A second war ni ng si gnal  must  be 
sounded one- mi nut e bef or e t he bl ast .   Af t er  t he bl ast  i s  over ,  sound an 
al l - c l ear  s i gnal ,  once t he bl ast  s i t e has been i nspect ed f or  mi sf i r es by 
t he Bl ast er  i n Char ge t o not i f y al l  i n t he ar ea t hat  t he bl ast i ng 
oper at i on i s f i ni shed.  No per sonnel  ot her  t han t he Bl ast er  i n Char ge must  
ent er  t he bl ast  ar ea,  unt i l  i t  has been det er mi ned t o be al l  c l ear .

3. 2. 6   Not i f i cat i on t o Navi gat i on

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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NOTE:   Use t he f ol l owi ng par agr aphs when wor ki ng i n 
or  near  navi gabl e wat er s or  navi gat i on l ock.   The 
not i ce may need t o be coor di nat ed wi t h mul t i pl e 
f eder al ,  st at e,  or  l ocal  agenci es,  whi ch coul d 
i ncl ude t he U. S.  Coast  Guar d,  a Cor ps of  Engi neer s '  
Di st r i ct  Of f i ce,  an ent i t y of  a Di st r i ct  Of f i ce 
( e. g. ,  a Lock) ,  a st at e agency,  a l ocal  agency f or  a 
har bor  or  i t s pol i ce or  f i r e depar t ment ,  and ot her  
of f i ces.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Not i f y t he [ _____]  a mi ni mum of  [ 14]  [ _____]  cal endar  days pr i or  t o t he 
commencement  of  bl ast i ng oper at i ons t o al l ow f or  suf f i c i ent  t i me t o send 
out  navi gat i on not i ces.   The i nf or mat i on t o be suppl i ed wi l l  i ncl ude t he 
dat es and t i me wi ndow of  bl ast i ng oper at i ons.

3. 2. 7   Navi gat i on Cont r ol  Dur i ng Dr i l l i ng,  Loadi ng,  and Bl ast i ng Oper at i ons

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Det er mi ne t he number  of  pat r ol  vessel s 
r equi r ed f or  t he speci f i c  pr oj ect .   At  l east  one 
pat r ol  vessel  shoul d be r equi r ed unl ess t he AO 
t ot al l y cont r ol s t he wat er  sur f ace f ar  beyond t he 
si ze of  t he excavat i on zone.   Cor r ect  t he second and 
t hi r d par agr aphs wi t h such det er mi nat i on f or  t he 
speci f i c  pr oj ect .

Pl acement  of  buoys i n t he t hi r d par agr aph i s al so 
pr oj ect  speci f i c .   Resol ve whet her  buoys ar e 
r equi r ed and t he di st ance beyond t he shot  pat t er n or  
excavat i on zone t hat  t he buoys shoul d be posi t i oned.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Not i f y t he Coast  Guar d 24 hour s pr i or  t o a schedul ed bl ast  and 2 hour s 
pr i or  t o t he act ual  bl ast ' s i ni t i at i on.   Cont act  shoul d be made wi t h:   US 
Coast  Guar d' s cont act ,  whose name and an al t er nat e' s name wi l l  be pr ovi ded 
at  t i me of  cont r act  awar d.

Oper at e [ t wo]  pat r ol  vessel [ s]  dur i ng bl ast i ng oper at i ons equi pped wi t h a 
v i s i bl e yel l ow f l ashi ng l i ght ,  audi bl e hor n,  and r adi o wi t h a hai l er ,  
whose sol e f unct i on wi l l  be t o moni t or  and mai nt ai n secur i t y i n t he bl ast  
ar ea.   Use pat r ol  vessel s dur i ng al l  bl ast i ng oper at i ons.   I nspect  and 
i nsur e t her e i s no vessel  t r af f i c  wi t hi n t he wor k ar ea pr i or  t o t he f i r i ng 
of  t he bl ast i ng caps and unt i l  such t i me as t he Cont r act or  has sounded t he 
" Al l - Cl ear  Si gnal " .

Est abl i sh and mai nt ai n a war ni ng syst em as r equi r ed by EM 385- 1- 1 and as 
st at ed i n par agr aph WARNI NGS AND SI GNALS.   Equi p and mai nt ai n t he f l oat i ng 
pl ant  wi t h r adi o equi pment  capabl e of  communi cat i ons wi t h t he Coast  Guar d.  
The Cont r act or ,  af t er  each bl ast ,  upon i nspect i ng t he ar ea,  not i f y t he 
Coast  Guar d and Cont r act i ng Of f i cer  i f  al l  c l ear  or  mi sf i r e i s not ed.   
Buoy t he ar ea wi t h war ni ng si gns.   The war ni ng si gns ar e t o be l egi bl e 
f r om a di st ance of  [ _____]  m [ _____]  f t  and cont ai n t he message " DANGER -  
EXPLOSI VES I N USE"  v i s i bl e on ei t her  s i de of  t he s i gn.   St at i on pat r ol  
vessel s at  t he dr i l l  bar ge and r emai n i n t he bl ast i ng ar ea dur i ng al l  
bl ast i ng oper at i ons.   Land or i ent ed access cont r ol  and vi sual  obser vat i on 
l ocat i ons wi l l  be det er mi ned and appr oved by t he Cont r act i ng Of f i cer .
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3. 2. 8   Li ght ni ng Det ect i on Devi ce

Fur ni sh,  mai nt ai n,  and oper at e l i ght ni ng det ect i on equi pment  dur i ng t he 
ent i r e per i od of  bl ast i ng oper at i ons and dur i ng t he per i ods t hat  
expl osi ves ar e used at  t he s i t e.   Equi pment  must  pr ovi de r eal  t i me audi o 
and vi sual  al ar m/ si gnal  and det ect i on based on combi ned det ect i on of  
el ect r omagnet i c,  el ect r ost at i c,  l i ght  wave spect r al  and audi o 
di st ur bances,  or  a commer ci al  ser vi ce based on t hese,  as a mi ni mum f or  
appr oved.   Equi pment  must  be capabl e of  det ect i ng l i ght ni ng wi t hi n 40 
ki l omet er s 25 mi l es as a mi ni mum of  t he bl ast  ar ea.   Pr ovi de t he equi pment  
af t er  appr oval .   When and wher e t he l i ght ni ng det ect i on devi ce i ndi cat es a 
bl ast i ng hazar d pot ent i al ,  i mmedi at el y evacuat e per sonnel  f r om al l  ar eas 
wher e dr i l l i ng i s bei ng conduct ed or  expl osi ves ar e pr esent .   When a 
l i ght ni ng det ect or  i ndi cat es a bl ast i ng hazar d,  per f or m t he f ol l owi ng 
act i ons.

a.   Cl ear  t he bl ast i ng ar ea of  al l  per sonnel .   Pl ace guar ds at  al l  access 
poi nt s t o t he bl ast  ar ea.

b.   I mmedi at el y not i f y t he Cont r act i ng Of f i cer  of  t he pot ent i al  hazar ds 
and pr ecaut i ons bei ng t aken.

c.   Ter mi nat e t he l oadi ng of  hol es and secur e t he unused expl osi ves t o an 
appr oved l ocat i on.

d.   When t he hazar d di ssi pat es,  i nf or m t he Cont r act i ng Of f i cer  t hat  t he 
dr i l l i ng and l oadi ng of  hol es wi l l  cont i nue.

3. 2. 9   Dr i l l - Boat  or  Bar ge Saf et y

Al l  onboar d day magazi nes must  be per manent l y secur ed t o t he deck as 
r equi r ed by t he Coast  Guar d.   No hi gh expl osi ves wi l l  be st or ed on t he 
boat  or  bar ge deck i n t he open except  f or  t he one case t hat  i s t o be 
l oaded i mmedi at el y i nt o t he shot  hol es.   Any expl osi ves r emai ni ng on deck 
must  be r et ur ned t o t he day magazi ne pr i or  t o t he f i r i ng of  any bl ast .   
The f i r i ng l i ne r eel  or  spool  wi l l  be mount ed on t he r i g i n a manner  t hat  
i t  cannot  be l ost  over boar d.   An appr oved bl ast i ng machi ne wi l l  be used 
f or  det onat i on r egar dl ess of  t he number  of  caps used.   No el ect r i c 
bl ast i ng syst em can be used.   The amount  of  expl osi ves per mi t t ed aboar d 
t he dr i l l  boat  or  bar ge at  any one t i me wi l l  be subj ect  t o t he appr oval  of  
t he Cont r act i ng Of f i cer ,  but  i n no case wi l l  such amount  exceed t he amount  
per mi t t ed by appr opr i at e codes and r egul at i ons.

Make necessar y ar r angement s t o pr event  damage t o any vessel ,  moor ed or  
under way,  bui l di ng or  st r uct ur e and t o pr eser ve t he cr ew or  occupant s 
t her eon f r om exposur e t o i nj ur y because of  t he Cont r act or ' s oper at i ons.  
Aut omat i c f i r e ext i ngui sher s of  an appr opr i at e t ype must  be i nst al l ed on 
ai r  compr essor s and i n al l  engi ne compar t ment s abr oad vessel s ( dr i l l  
boat s,  bar ges)  wher e expl osi ves ar e st or ed,  handl ed,  and used.   The 
Cont r act i ng Of f i cer  may r equi r e addi t i onal  ar r angement s.   Have a Cer t i f i ed 
Mar i ne Sur vey of  al l  f l oat i ng pl ant  pr oposed f or  under wat er  bl ast i ng wor k 
on t hi s cont r act  per f or med pr i or  t o st ar t i ng any wor k and pr ovi de t he 
r esul t s t o t he Cont r act i ng Of f i cer .   Remot e f uel  shut - of f s and 
f i r e- s i gnal i ng devi ces must  be pr ovi ded aboar d t he dr i l l  boat .

3. 2. 10   I nspect i on f or  t he Al l - Cl ear  Si gnal

The Bl ast er  i n Char ge must  t hor oughl y i nspect  t he ent i r e bl ast  ar ea f or  a 
mi ni mum of  f i ve mi nut es f ol l owi ng a bl ast .   The f i ve- mi nut e del ay bet ween 
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bl ast i ng and commenci ng wor k i s needed t o ensur e t hat  no mi sf i r es have 
occur r ed.   Det ai l s of  t he mi sf i r e pr ocedur es wer e pr ovi ded i n t he Bl ast i ng 
Saf et y Pl an,  i ncl udi ng t he di st ance of  t he r est r i ct ed ar ea when a mi sf i r e 
i s di scover ed.

3. 2. 10. 1   Check f or  Mi sf i r es

Dur i ng t he f i ve- mi nut e del ay,  i t  i s  t he r esponsi bi l i t y  of  t he Bl ast er  i n 
Char ge t o ent er  and i nspect  t he shot - pat t er n ar ea and ver i f y f or  al l  
l oaded shot  hol es t hat  al l  expl osi ves have been det onat ed.

3. 2. 10. 2   Mi sf i r e- Handl i ng Pr ocedur es

Shoul d an i nspect i on i ndi cat e t hat  compl et e det onat i on of  al l  char ges di d 
not  occur ,  onl y cr i t i cal  per sonnel  i nvol ved i n t he bl ast i ng oper at i on or  
excavat i on of  t he unexpl oded mat er i al  ar e al l owed wi t hi n t he est abl i shed 
shot - pat t er n ar ea.   Rest r i ct  t he s i t e unt i l  t he Bl ast er  i n Char ge or  t he 
Bl ast i ng Speci al i st  i ndi cat e t he s i t e i s saf e.   I f  t he mi sf i r e poses 
pr obl ems t hat  cannot  be saf el y cor r ect ed by t he Bl ast er  i n Char ge or  t he 
Bl ast i ng Speci al i st ,  a consul t ant ,  or  an expl osi ves company r epr esent at i ve 
ski l l ed i n cor r ect i ng mi sf i r es must  be cal l ed t o r esol ve t he pr obl em.   
Pr ovi de wi t hi n 60 mi nut es of  t he r ecogni t i on of  a mi sf i r e,  a not i ce t o t he 
Cont r act i ng Of f i cer  and al l  appl i cabl e agenci es and of f i ces f or  publ i c 
saf et y.   Compl i ance wi t h t hi s or  any ot her  pr ovi s i on i n t he Cont r act  wi l l  
not  r el i eve t he Cont r act or  of  r esponsi bi l i t y  f or  any damages or  i nj ur i es 
caused by,  r el at ed t o,  or  ar i s i ng out  of  bl ast i ng or  associ at ed bl ast i ng 
act i v i t i es.

Pr ovi de t he det ai l s of  t he mi sf i r e and t he cor r ect i on measur es i n t he 
I ndi v i dual  Shot  Repor t  f or  shot  wi t h t he mi sf i r e t o t he Cont r act i ng 
Of f i cer  and t he emai l ed addr essees t he next  busi ness day.

3. 2. 11   Nat ur al  Resour ce Pr ot ect i on ( Envi r onment al  Resour ce Pr ot ect i on)

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Dur i ng t he pl anni ng pr ocess f or  pr oj ect s 
r equi r i ng under wat er  bl ast i ng,  t he agency/ Ser vi ce 
r esponsi bl e f or  const r uct i on woul d have conduct ed an 
envi r onment al  i mpact  anal ysi s of  t he pr oj ect ,  
i ncl udi ng bl ast i ng i mpact s,  and coor di nat ed wi t h 
appl i cabl e Feder al  and st at e Nat ur al  Resour ce 
agenci es,  under  t he aut hor i t i es of  a number  of  
envi r onment al  l aws.   For  exampl e,  an Envi r onment al  
Assessment  ( EA)  or  Envi r onment al  I mpact  St at ement  
( EI S)  woul d have been compl et ed per  t he r equi r ement s 
of  t he Nat i onal  Envi r onment al  Pol i cy Act .   Of t en 
mi t i gat i on i s suggest ed or  r equi r ed by t he r evi ewi ng 
agenci es.   These mi t i gat i on t echni ques coul d be as 
s i mpl e as t he desi gn of  wel l  st emmed shot - hol es t o 
r educe pr essur e ent er i ng t he wat er  col umn or  t he use 
of  smal l  r epel l i ng char ges t o scar e f i sh f r om t he 
bl ast i ng zone.   The r esponsi bl e,  r evi ewi ng agenci es 
coul d al so r equi r e ext ensi ve pl anni ng and desi gn f or  
such mi t i gat i on t echni ques as post - bl ast  moni t or i ng 
st udi es or  t he desi gn and use of  an ef f ect i ve bubbl e 
cur t ai n syst em t o r educe bl ast  pr essur es.   I f  mar i ne 
mammal s ar e i n t he pr oj ect  ar ea,  t he Mar i ne Mammal  
Act  comes i nt o pl ay.   Dependi ng on t he pr oj ect ,  t he 
Nat i onal  Mar i ne Fi sher i es Ser vi ce ( NMFS)  has 
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r equi r ed t he use of  Mar i ne Mammal  Wat ch Pr ogr ams t o 
ensur e t hat  mar i ne mammal s ar e not  wi t hi n a 
speci f i ed di st ance f r om t he bl ast  pr i or  t o 
det onat i on.   These di st ances ( i n t he f or m of  
pr essur e l i mi t s)  ar e of t en pr ovi ded by t he NMFS and 
t he moni t or i ng i s conduct ed by speci al i zed compani es 
wi t h speci al i st s i n t he i dent i f i cat i on of  mar i ne 
mammal s.   The NMFS has al so r equi r ed near - f i el d 
pr essur e moni t or i ng t o conf i r m Wat ch Pr ogr am 
di st ances and f ar - f i el d acoust i c moni t or i ng t o 
ensur e t hat  sound l evel s ar e bel ow l evel s causi ng 
audi t or y damage.   The maj or  envi r onment al  l aws t hat  
may r equi r e mi t i gat i on or  pl ace r est r i ct i ons on 
pr oj ect  bl ast i ng ar e l i s t ed under  par agr aph 
REFERENCES.   ( I f  t her e ar e no r equi r ement s under  an 
envi r onment al  l aw,  t hen t he no mi t i gat i on woul d be 
r equi r ed under  t hat  l aw and t he r ef er ence shoul d be 
del et ed) .   However ,  addi t i onal  Feder al  and st at e 
l aws may al so appl y,  dependi ng on t he pr oj ect .   
Coor di nat i on wi t h ot her  f eder al ,  st at e,  and l ocal  
agenci es and j ur i sdi ct i ons,  t he publ i c,  and pr i vat e 
ent i t i es must  be compl et el y r esol ved bef or e 
f i nal i z i ng t he Speci f i cat i ons.   I t  i s  essent i al  t hat  
t he agency/ ser vi ce per son,  usi ng t hese Gui de 
Speci f i cat i ons t o pr epar e Pl ans and Speci f i cat i ons.  
coor di nat e wi t h t he pl anner s and envi r onment al  
compl i ance speci al i st s wi t hi n t hei r  agency/ Ser vi ce 
t o ensur e t hat  al l  t he bl ast i ng r est r i ct i ons and 
mi t i gat i on measur es ar e i ncor por at ed i nt o t he Pl ans 
and Speci f i cat i ons.   Fai l ur e t o compl y wi t h t he 
r equi r ement s of  Feder al  or  st at e l aws and 
r egul at i ons coul d r esul t  i n pr oj ect  del ays or  
st oppages.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

The Cont r act or  i s r equi r ed t o ut i l i ze t he f ol l owi ng t o avoi d and mi ni mi ze 
t echni ques desi gned t o mi t i gat e t he i mpact s of  under wat er  bl ast i ng t hat  
have been devel oped,  i n coor di nat i on wi t h ot her  Feder al  agenci es,  i n 
compl i ance wi t h t he f eder al ,  st at e,  and l ocal  envi r onment al  l aws and 
r egul at i ons and wi t h  appl i cabl e r egul at i ons and r equi r ement s of  Sect i on 
01 57 19 TEMPORARY ENVI RONMENTAL CONTROLS.   Al l  act i v i t i es r equi r i ng t he 
Cont r act or s '  act i on or  coor di nat i on ar e i ncl uded i n par agr aph NATURAL 
RESOURCE ASSESSMENTS,  Mi t i gat i on and Moni t or i ng.   The Cont r act or  has f ul l  
r esponsi bi l i t y  f or  not  v i ol at i ng al l  t he mi t i gat i on r equi r ement s.   
Associ at ed f i nes f or  v i ol at i ons wi l l  be bor ne by t he Cont r act or .

[ 3. 2. 11. 1   Nat i onal  Envi r onment al  Pol i cy Act

Wr i t e det ai l ed descr i pt i on of  wor k t o be per f or med by t he Cont r act or  
her e.   I f  t her e i s no r equi r ed wor k under  42 USC 4321 t hen t he sect i on 
shoul d be del et ed and r enumber ed.

] [ 3. 2. 11. 2   Endanger ed Speci es Act

Wr i t e det ai l ed descr i pt i on of  wor k t o be per f or med by t he Cont r act or  
her e.   I f  t her e i s no r equi r ed wor k under  16 USC 1531 t hen t he sect i on 
shoul d be del et ed and r enumber ed.
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] [ 3. 2. 11. 3   Mar i ne Mammal  Pr ot ect i on Act

Wr i t e det ai l ed descr i pt i on of  wor k t o be per f or med by t he Cont r act or  
her e.   I f  t her e i s no r equi r ed wor k under  16 USC 1361 t hen t he sect i on 
shoul d be del et ed and r enumber ed.

] [ 3. 2. 11. 4   Bal d and Gol den Eagl e Pr ot ect i on Act

Wr i t e det ai l ed descr i pt i on of  wor k t o be per f or med by t he Cont r act or  
her e.   I f  t her e i s no r equi r ed wor k under  16 USC 668 t hen t he sect i on 
shoul d be del et ed and r enumber ed.

] [ 3. 2. 11. 5   Mar i ne Pr ot ect i on,  Resear ch and Sanct uar i es Act

Wr i t e det ai l ed descr i pt i on of  wor k t o be per f or med by t he Cont r act or  
her e.   I f  t her e i s no r equi r ed wor k under  33 USC 1401 t hen t he sect i on 
shoul d be del et ed and r enumber ed.

] [ 3. 2. 11. 6   Magnuson- St evens Act

Wr i t e det ai l ed descr i pt i on of  wor k t o be per f or med by t he Cont r act or  
her e.   I f  t her e i s no r equi r ed wor k under  16 USC 1801 t hen t he sect i on 
shoul d be del et ed and r enumber ed.

] [ 3. 2. 11. 7   Cl ean Ai r  Act

Wr i t e det ai l ed descr i pt i on of  wor k t o be per f or med by t he Cont r act or  
her e.   I f  t her e i s no r equi r ed wor k under  42 USC 7401 t hen t he sect i on 
shoul d be del et ed and r enumber ed.

] [ 3. 2. 11. 8   Cl ean Wat er  Act

Wr i t e det ai l ed descr i pt i on of  wor k t o be per f or med by t he Cont r act or  
her e.   I f  t her e i s no r equi r ed wor k under  33 USC 1251 t hen t he sect i on 
shoul d be del et ed and r enumber ed.

] [ 3. 2. 11. 9   Nat i onal  Hi st or i c Pr eser vat i on Act

Wr i t e det ai l ed descr i pt i on of  wor k t o be per f or med by t he Cont r act or  
her e.   I f  t her e i s no r equi r ed wor k under  16 USC 470 t hen t he sect i on 
shoul d be del et ed and r enumber ed.

] [ 3. 2. 11. 10   Addi t i onal  Feder al  Envi r onment al  Laws

Wr i t e det ai l ed descr i pt i on of  wor k t o be per f or med under  Feder al  
envi r onment al  l aws by t he Cont r act or  t hat  ar e not  l i s t ed i n par agr aph 
REFERENCES.   I f  t her e i s no r equi r ed wor k under  t hi s Feder al  l aw,  t hen t he 
sect i on shoul d be del et ed and r enumber ed.

] [ 3. 2. 11. 11   St at e and Local  Envi r onment al  Laws and Regul at i ons

Wr i t e det ai l ed descr i pt i on of  wor k t o be per f or med by t he Cont r act or  
her e.   I f  t her e i s no r equi r ed wor k under  an appl i cabl e st at e and l ocal  
l aws and r egul at i ons,  t hen t he sect i on shoul d be del et ed and r enumber ed.

] 3. 3   OPERATI ONAL REQUI REMENTS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The coor di nat i on wi t h ot her  f eder al ,  st at e,  
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and l ocal  j ur i sdi ct i ons and agenci es,  t he publ i c,  
and pr i vat e ent i t i es must  be compl et el y r esol ved 
bef or e f i nal i z i ng t he speci f i cat i ons.   A pr oj ect ' s 
excavat i on and/ or  f oundat i on r equi r ement s,  f or  whi ch 
submer ged,  dense mat er i al s ar e bei ng r emoved,  may 
r equi r e navi gat i on,  hi ghway,  st r uct ur al  and/ or  ot her  
r egul at i ons and codes t o be f ol l owed.   Dependi ng 
upon t he pr oxi mi t y of  publ i c- use ar eas,  pr i vat e 
r esi dences or  busi nesses,  and t he pr oj ect ' s l ocat i on 
wi t hi n a count y or  t ownshi p,  var i ous accommodat i ons 
wi l l  need t o be r equi r ed f or  t he pr ot ect i on of  t he 
publ i c,  and t he saf et y of  pr i vat e ent i t i es r egar di ng 
l ocal  l aws,  r egul at i ons,  and or di nances.   Avoi di ng 
nat ur al - r esour ce i mpact s may over l ay ot her  measur es 
and r equi r e seasonal  or  dai l y t i me l i mi t at i ons of  
t he i ni t i at i on of  t he i ndi v i dual  bl ast  pat t er ns;  
speci al  obser ver s f or  some or  al l  t he bl ast i ng;  
speci al  st udi es or  moni t or i ng whi l e t he bl ast i ng i s 
bei ng conduct ed;  and ot her  pot ent i al  consi der at i ons.

Agency coor di nat i on wi l l  var y by pr oj ect .   Be 
cer t ai n t hat  al l  gover nment  st akehol der s have been 
i nvol ved wi t h pl anni ng of  t he pr oj ect  and appr oved 
of  al l  r equi r ement s f or  t he speci f i cat i ons.   Li st  
t hose i mpor t ant  navi gat i on or  saf et y st akehol der s i n 
3. 3. 2.   When t her e ar e navi gabl e wat er s near  t he 
excavat i on zone,  l i s t  i n 3. 3. 2 t he cont r ol l ed 
navi gat i on per i met er ' s di st ance dur i ng t he war ni ng 
per i od of  a shot .   Whi l e t he di st ance i s pr oj ect  
speci f i c ,  t he mi ni mum di st ance i s t ypi cal l y 300 m 
1, 000 f t .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

3. 3. 1   Coor di nat i on

3. 3. 1. 1   Schedul es

Coor di nat e schedul es f or  bl ast i ng wi t h t he pr oper  aut hor i t i es,  f eder al ,  
st at e,  l ocal .   No bl ast i ng wi l l  be conduct ed unl ess t he Cont r act or  i s 
not i f i ed by t he appr opr i at e par t i es t hat  bl ast i ng may pr oceed.   I n 
addi t i on,  i f  channel  r est r i ct i ons of  navi gabl e wat er s ar e r equi r ed f or  
dr i l l i ng and bl ast i ng,  t he Cont r act or  wi l l  coor di nat e wi t h t he U. S.  Coast  
Guar d.

3. 3. 1. 2   Per mi t s

Obt ai n al l  necessar y per mi t s f r om t he st at e and l ocal  aut hor i t i es t o 
t r anspor t  expl osi ves and al l  bl ast i ng agent s necessar y,  and t o per f or m 
bl ast i ng oper at i ons on si t e.   The Cont r act i ng Of f i cer  wi l l  be not i f i ed i n 
wr i t i ng t hat  al l  per mi t s have been obt ai ned and wi l l  be f ur ni shed copi es 
of  al l  per mi t s.

3. 3. 2   Navi gat i onal ,  Lock or  Vessel  Cont r ol  Dur i ng Excavat i on and Removal

Var i ous agenci es and of f i ces,  [ _____] ,  must  be not i f i ed of  t he schedul ed 
bl ast i ng t i mes f or  coor di nat i on.   The Cont r act or  must  assur e t hat  no 
vessel s ar e wi t hi n,  nor  on a headi ng and speed t o be wi t hi n,  [ _____]  m 
[ _____]  f t  of  t he shot  pat t er n dur i ng t he 5- mi nut e war ni ng.
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3. 3. 3   Wor k Rest r i ct i ons

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Whi l e i t  i s  not  t ypi cal  t o have l ow 
t ol er ances f or  t he hor i zont al  var i at i on of  submer ged 
wal l s or  f or  t he ver t i cal  var i at i on of  submer ged pay 
gr ades,  some pr oj ect s may r equi r e l i mi t ed cont r ol  of  
t he wal l s and gr ades i n under wat er  bl ast i ng.   Bef or e 
r esol v i ng t he pr oj ect ' s under wat er  t ol er ances,  
det er mi ne an easy and ef f ect i ve means t o sur vey t he 
submer ged wal l s and gr ades,  and f ur t her  assess t o 
what  pr eci s i on such sur veys may est i mat e hor i zont al  
and ver t i cal  var i at i ons over  shor t  di st ances.   
Pr espl i t t i ng woul d be an unusual  r equi r ement  f or  
under wat er  bl ast i ng,  even i n shal l ow wat er ,  because 
of  t he pr eci s i on of  knowi ng t he hor i zont al  l ocat i on 
and ver t i cal  r el i ef  of  t he pr espl i t  wal l s.   I n 
pr oj ect s wher e cont r ol l ed bl ast i ng t echni ques ar e 
r equi r ed t o pr oduce f i nal  wal l s whi ch r equi r e 
pr espl i t  bl ast i ng,  onl y expl osi ves desi gned f or  t hi s 
appl i cat i on must  be al l owed.

Li st  al l  t he r est r i ct i ons f or  bl ast i ng agr eed t o by 
var i ous agenci es and of f i ces i n t he sent ence of  t he 
f i r st  par agr aph,  " The r est r i ct i ons i ncl ude:  
[ _____] . "   Such r est r i ct i ons may need t o be det ai l ed 
el sewher e i n t he specs,  and may i ncl ude any or  al l  
or  t he f ol l owi ng:  publ i c not i ces;  vessel  t r af f i c  
cont r ol  by pat r ol l i ng and t hr ough t he Coast  Guar d;  
bl ast  i ni t i at i on onl y dur i ng dayl i ght  hour s;  
pr ohi bi t i ng t he use of  bul k expl osi ves;  assur i ng 
conf i ned det onat i ons wi t hi n sound r ock;  l i mi t i ng t he 
maxi mum char ge wei ght  of  expl osi ves per  del ay;  
assur i ng t hat  ai r bl ast  and vi br at i on r emai n bel ow 
accept abl e l evel s;  r ecor di ng al l  shot s wi t h 
v i deogr aphy and bl ast  sei smogr aphs;  seasonal  
r est r i ct i ons t o l essen t he l i kel i hood of  a speci es 
i n t he bl ast i ng ar ea;  and,  t he use of  f i sh- r epel l i ng 
noi se i mmedi at el y pr ecedi ng ever y shot .   Some 
speci al t y r equi r ement s wi l l  r equi r e car ef ul  
consi der at i on f or  t hei r  need and wi l l  r equi r e t he 
desi gn i nput  of  exper i enced speci al i st s.   These 
speci al t y r equi r ement s i ncl ude,  but  ar e not  l i mi t ed 
t o,  under wat er  pr essur e wave moni t or i ng or  
mi t i gat i on by use of  an ai r  cur t ai n.   The desi gn or  
l i mi t at i on of  t he act i on i s st at ed i n t hese 
par agr aphs.  The Cont r act or ' s act i ons or  coor di nat i on 
of  r equi r ed Nat ur al  Resour ce act i v i t i es ar e l i s t ed 
i n par agr aph NATURAL RESOURCE ASSESSMENTS,  
MI TI GATI ON AND MONI TORI NG.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Ther e ar e a var i et y of  r est r i ct i ons upon bl ast i ng t o assur e t hat  t her e ar e 
no adver se i mpact s t o t he publ i c and upon commer ce,  and t o avoi d har m t o 
sur r oundi ng st r uct ur es and t o t he nat ur al  r esour ces and t hei r  habi t at s.   
The r est r i ct i ons i ncl ude:   [ _____] .   Sever al  r est r i ct i ons t hat  ar e not  
f ul l y  det ai l ed el sewher e wi t hi n t hi s chapt er  ar e not ed i n t hi s par agr aph.
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3. 3. 3. 1   Conf i ned Det onat i ons

The r ock excavat i on af t er  bl ast i ng wi l l  be mor e ef f ect i ve i f  each l oaded 
dr i l l  hol e i s wel l  conf i ned by st emmi ng wi t hi n sound r ock.   The i nt ent  i s 
t o conf i ne t he gaseous det onat i on pr oduct s of  each shot  hol e,  such t hat  no 
r i f l i ng pl umes,  t he v i sual  r esul t ,  ar e  pr oduced i n any shot  pat t er ns.   
The pr emat ur e r el ease of  t he gaseous pr oduct s r educes or  el i mi nat es 
ef f ect i ve f r act ur i ng and di spl acement  and causes l ar ge wat er - bor ne 
pr essur es pot ent i al l y  damagi ng t o nat ur al  r esour ces.   Dr i l l - hol e l oggi ng 
i s r equi r ed t o r ecogni ze t he dept h of  f i r m r ock and voi ds,  and t o adj ust  
t he desi gned I ndi v i dual  Shot  Pl an l oadi ng of  each shot  hol e wi t h 
expl osi ves and st emmi ng accor di ng t o t he posi t i on of  sound r ock r el at i ve 
t o t he pai d el evat i on of  r emoval .   Vi deo r ecor di ng of  each bl ast  wi l l  
det ai l  t he ef f ect i veness of  avoi di ng r i f l i ng pl umes.

3. 3. 3. 2   Tempor al ,  Weekl y and Seasonal  Rest r i ct i ons f or  Bl ast i ng

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Det er mi ne t he t i mes,  days,  and dat es t hat  
bl ast i ng i s per mi t t ed.   Typi cal l y,  bl ast i ng i s onl y 
al l owed dur i ng busi ness hour s on busi ness days and 
Sat ur days,  par t i cul ar l y when t her e may be vi br at or y 
bl ast i ng i mpact s at  r esi dent i al ,  busi ness and/ or  
commer ci al  st r uct ur es.   Speci al t y or  cr i t i cal  
f aci l i t i es may r equi r e ot her  t empor al  and vi br at or y 
r est r i ct i ons.   Usual l y,  bl ast i ng i s r est r i ct ed f r om 
bei ng conduct ed on Sundays and f eder al  hol i days.   
Ther e may need t o be dat e r est r i ct i ons f or  speci f i c  
l ocal  or  r egi onal  event s.   I n coor di nat i on wi t h 
st at e and l ocal  ent i t i es,  r evi se t he par agr aphs f or  
your  speci f i c  pr oj ect .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Bl ast  i ni t i at i on i s per mi t t ed:  dur i ng dayl i ght ,  busi ness hour s on busi ness 
days;  on Sat ur days t o [ _____] ;  and,  on Sundays and f eder al  hol i days t o 
[ _____] .   Regar dl ess of  t he season,  bl ast  i ni t i at i on i s onl y per mi t t ed,  
dur i ng t he per i od f r om one- hour  af t er  sunr i se t o one- hour  bef or e sunset .   
The Cont r act or  wi l l  not  be const r ai ned by weat her  condi t i ons,  except  f or  
l i ght ni ng,  f or  under wat er  bl ast i ng i n dept hs of  wat er  gr eat er  t han 0. 9 m 
3. 0 f t  f or  whi ch ai r bl ast  i s  of t en negl i gi bl e.   Dr i l l i ng and bl ast i ng wi l l  
not  be per mi t t ed dur i ng t he f ol l owi ng seasonal  per i ods:   [ _____] .

3. 3. 3. 3   Al l owabl e Vi br at i on

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Vi br at i on moni t or i ng i s r equi r ed f or  ever y 
bl ast i ng pr oj ect .   The par agr aph' s nar r at i ve i s a 
gener i c descr i pt i on f or  most  pr oj ect s,  wher e t he 
near est  st r uct ur e/ f aci l i t y  i s :  St andar d Const r uct i on 
Ti mber  Fr ame,  Br i ck,  and Concr et e Bui l di ngs;  Lock 
Monol i t hs;  Power house Swi t chyar d;  Hi ghway and 
Rai l r oad Br i dges;  Bur i ed Ut i l i t i es;  and Wel l s and 
Aqui f er s.   Some pr oj ect s may r equi r e assessment  by a 
t r ai ned exper i enced bl ast i ng speci al i st  or  
st r uct ur al  engi neer  of  l ower  al l owabl e v i br at i on 
cr i t er i a at  cr i t i cal  or  hi st or i c or  speci al  
st r uct ur es or  f aci l i t i es or  st r uct ur es wi t h 
cont i nuous occupant s.   Vi br at i ons can cause t he 
occupant s of  st r uct ur es t o become physi cal l y 
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uncomf or t abl e at  l evel s wel l  bel ow t he al l owabl e 
v i br at i on l evel s t o avoi d damage t o t he st r uct ur e 
i t sel f .   Pr oj ect s a wi t h a Power house and El ect r i cal  
Power  Rel ay Equi pment  or  Pi pel i nes,  besi des t hose 
wi t h cont i nuous occupant s,  shoul d be eval uat ed f or  
l ower  al l owabl e v i br at i on cr i t er i a.   Some pr oj ect s 
coul d ut i l i ze t he assessment  by a t r ai ned 
exper i enced bl ast i ng speci al i st  or  st r uct ur al  
engi neer  t o i ncl ude hi gher  al l owabl e v i br at i on 
cr i t er i a f or  t hose pr oj ect s wher e t ypi cal  
st r uct ur es/ f aci l i t i es ar e mor e t han t wi ce t he 
di st ance of  t he c l osest  appr oach of  bl ast i ng t o:  
St eel  and Rei nf or ced- Concr et e St r uct ur es;  Mass 
Concr et e Monol i t hs;  and Cur ed Shot cr et e.

Al t er nat e l anguage and char t s f or  t hi s sect i on:

TABLE 1 bel ow gi ves st andar ds f or  al l owabl e peak 
par t i c l e vel oci t i es as t hey r el at e t o a var i et y of  
common const r uct i on mat er i al s.   Do not  exceed t hese 
vi br at i on l i mi t s.

These vi br at i on l i mi t s must  not  be i ncor por at ed i n 
t he bl ast  desi gn.   Many pr oj ect s have been 
const r uct ed ut i l i z i ng a f r act i on of  t hese al l owabl e 
val ues.   Pr oper l y desi gn t he bl ast s,  set  al l owabl e 
v i br at i on l i mi t s,  and mai nt ai n pr oper  cont r ol  
t hr oughout  t he dur at i on of  const r uct i on.   The 
Cont r act or  i s r esponsi bl e f or  al l  damages caused 
di r ect l y by,  or  as a r esul t  of  t he bl ast i ng 
oper at i ons.   Compl i ance wi t h t hi s or  any ot her  
pr ovi s i ons i n t he Cont r act  must  not  r el i eve t he 
Cont r act or  of  r esponsi bi l i t y  f or  any damages or  
i nj ur i es caused by,  r el at ed t o,  or  ar i s i ng out  of  
bl ast i ng or  associ at ed bl ast i ng act i v i t i es.

Her e ar e t wo exampl es of  v i br at i on t abl es.   The 
f i r st  i s  mor e gener i c and shoul d be used t he sect i on 
shows f or  a speci f i c  pr oj ect  al so r equi r i ng an 
i ni t i al  peak par t i c l e vel oci t y f or  t est  bl ast i ng 
r amp up.

TABLE 1:   VI BRATI ON LI MI TS FOR STRUCTURES

STRUCTURE TYPE ALLOWABLE PPV
( i ps)

ALLOWABLE PPV
( cps)

St andar d Const r uct i on Ti mber  Fr ame,  
Br i ck,  and Concr et e Bui l di ngs

2. 0 5. 0

Rei nf or ced Concr et e St r uct ur es
 ( not  Mass Concr et e)

4. 0 10. 0

St eel  St r uct ur es 4. 0 10. 0

Bur i ed Ut i l i t i es 2. 0 5. 0
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TABLE 1:   VI BRATI ON LI MI TS FOR STRUCTURES

Wel l s and Aqui f er s 2. 0 5. 0

St eel  Pi pel i nes 5. 0 12. 7

Mass Concr et e Monol i t hs ( Cur ed 
Concr et e)  Shot cr et e

10. 0 25. 4

Or  s i mi l ar ,  adj ust  t hese f or  pr oj ect s:

Feat ur es I ni t i al I ni t i al Pr oduct Pr oduct

Lock Cont r ol  Room 0. 5 1. 2 2. 0 5. 0

Power house Lower  Level 0. 2 0. 6 1. 0 2. 5

Power house Cont r ol  Room 
69kV Rel ay

0. 4 1. 0 1. 0 2. 5

Power house Swi t chyar d 2. 0 5. 0 2. 0 5. 0

Tr ansmi ssi on Tower 3. 0 7. 6 3. 0 7. 6

Exi st i ng Lock Monol i t hs 2. 0 5. 0 2. 0 5. 0

Segment al  and Cel l ul ar  
Cof f er dam

2. 0 5. 0 4. 0 10. 0

Downst r eam Hi ghway and 
Rai l r oad Br i dges

1. 0 2. 5 2. 0 5. 0

Not e t hat  ol der  det er i or at ed st r uct ur es or  ut i l i t i es 
and st r uct ur es housi ng comput er s or  ot her  sensi t i ve 
equi pment  may r equi r e l ower  peak par t i c l e vel oci t y 
l i mi t s t han t hose pr ovi ded i n Tabl e 1.   Al so,  bur i ed 
pi pel i nes owned by pr i vat e ut i l i t y  compani es or  
br i dge st r uct ur es owned by ot her  agenci es may be 
subj ect  t o l ower  l i mi t i ng val ues i mposed by t he 
owner .   The saf e v i br at i on l i mi t s and char ge wei ght s 
per  del ay t o achi eve t hese vi br at i on l i mi t s must  be 
est abl i shed by t he Sei smi c Speci al i st  and t he 
Bl ast i ng Consul t ant .   Vi br at i on l i mi t s f or  al l  
non- gover nment  owned st r uct ur es must  conf or m t o t he 
l aws of  t he St at e of  [ _____] .   The t ext  bel ow can be 
used r ef er r i ng t o t he gr aph i n NFPA 495 i n l i eu of  
s i t e speci f i c  devel oped f or  t he pr oj ect .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

The Cont r act or  must  conduct  al l  t he r equi r ed moni t or i ng as not ed i n 
par agr aph I MPACT MONI TORI NG.   The Cont r act or  must  conduct  al l  bl ast i ng by 
cont r ol l ed bl ast i ng met hods t o avoi d exceedi ng t he al l owabl e v i br at i on i n 
appl i cabl e f eder al ,  st at e,  and l ocal  l aws,  r egul at i ons and or di nances at  
al l  s t r uct ur es and f aci l i t i es,  as moni t or ed by bl ast  sei smogr aphs.

The al l owabl e v i br at i on at  any st r uct ur e or  f aci l i t y  must  not  exceed t he 
maxi mum PPV of  5. 0 cent i met er s/ second ( cm/ s)  2. 0 i nches/ second ( i ps) ,  nor  
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exceed t he PPV ampl i t ude i n t he Fr equency ver sus Par t i c l e Vel oci t y Gr aph 
Fi gur e i n NFPA 495 ( Fi gur e 11. 2. 1)  f or  t he f r equency of  t he hal f - cycl e 
ampl i t ude.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The sect i on per t ai ni ng t o Gr een Concr et e may 
be r emoved and i t s def i ni t i on r emoved,  i f  t he 
concer n f or  newl y pl aced concr et e,  shot cr et e and/ or  
cement i t i ous gr out s i s not  appl i cabl e.   The per i od 
of  hour s i s br oad,  because nei t her  t he exact  t i me of  
t he bl ast  nor  of  t he mat er i al  pl acement  wi l l  be 
known exact l y.   Val ues of  al l owabl e PPV have not  
been i ncl uded gr eat er  t han 2. 0 i ps,  because above 
2. 0 i ps wi l l  adver sel y af f ect  or di nar y st r uct ur es 
and i ndi v i dual s wi t hi n t hose st r uct ur es.   Fur t her ,  
most  concr et e st r uct ur es shoul d be l i mi t ed t o 
al l owabl e PPV at  or  bel ow 4. 0 i ps.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

3. 3. 3. 4   Li mi t i ng Bl ast - I nduced Vi br at i ons at  Gr een Concr et e

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Some gui del i nes f or  peak par t i c l e vel oci t i es 
r el at ed t o t i me i nt er val s af t er  pl aci ng mass 
concr et e/ shot cr et e/ gr out  cur t ai ns ar e gi ven i n 
Tabl es 2 and 3 shoul d be consi der ed when desi gni ng a 
bl ast .   The speci f i cat i on wr i t er  must  i ncl ude a 
l i mi t at i on of  t he al l owabl e v i br at i on when t her e i s 
gr een concr et e expect ed on t he pr oj ect .   Tabl e 2 has 
t wo opt i on,  one i s mor e conser vat i ve,  desi gner  
shoul d make engi neer i ng deci s i on whi ch t o use or  
adj ust  based on dat a.   Ther e ar e ot her  pot ent i al  
char t s t hat  can be used:

TABLE 2:   VI BRATI ON LEVELS FOR GREEN MASS CONCRETE/ SHOTCRETE/ GROUT

TI ME AFTER PLACEMENT ALLOWABLE PPV
( i ps)

ALLOWABLE PPV
( cps)

0 -  4 Hour s 2. 0 5. 0

4 -  24 Hour s 3. 0 7. 6

1 -  3 Days 5. 0 12. 7

4 -  7 Days 7. 0 17. 7

8 -  10 Days 9. 0 22. 8

Over  10 Days 10. 0 25. 4

TABLE 3:   VI BRATI ON LEVELS FOR GREEN CONCRETE/ SHOTCRETE

TI ME AFTER PLACEMENT ALLOWABLE PPV
( i ps)

ALLOWABLE PPV
( cps)

0 -  10 Hour s 0. 1 0. 2

10 -  24 Hour s 2. 0 5. 0

24 -  48 Hour s 3. 0 7. 6
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TABLE 3:   VI BRATI ON LEVELS FOR GREEN CONCRETE/ SHOTCRETE

2 -  3 Days 4. 0 10. 0

4 -  7 Days 6. 0 15. 2

8 -  10 Days 8. 0 20. 3

Over  10 Days 10. 0 25. 4

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Dur i ng t he per f or mance per i od,  ot her  const r uct i on act i v i t i es may be 
pl aci ng concr et e at  var i ed l ocat i ons on or  near  t he pr oj ect .   The 
Cont r act or  wi l l  coor di nat e wi t h ot her  pr oj ect  cont r act or s or  wi l l  be 
i nf or med on t he pr i or  busi ness day by t he Cont r act i ng Of f i cer  concer ni ng 
t he l i kel y pl acement  of  concr et e near  t he pr oj ect .

a.   The Cont r act or  wi l l  assur e t hat  a sei smogr aph i s moni t or i ng v i br at i ons 
f r om bl ast i ng at  a l ocat i on,  whi ch i s c l oser  t o t he bl ast  pat t er n t han 
t he Gr een Concr et e.   Sei smi c moni t or i ng must  be conduct ed near  t he 
concr et e pl acement  f r om pr i or  t o pl acement  unt i l  72 hour s af t er  
pl acement .

b.   The t abl e bel ow i ndi cat es t hat  maxi mum al l owabl e peak par t i c l e 
vel oci t y ( PPV)  per mi t t ed,  r el at i ve t o t he age of  t he r ecent l y- pl ace 
concr et e,  as measur ed at  an accept abl e l ocat i on or  wi t hi n 15 m 50 f t  
of  t he most  r ecent l y pl aced concr et e on t he si de of  c l osest  appr oach 
t o t he bl ast .

Age of  Concr et e ( hour s) l ess t han 12 12 t o 24 24 t o 72

PPV ( i nch/ second) 0. 1 1. 0 2. 0

c.   Adj ust  al l  bl ast i ng t o conf or m t o t he t abl e' s maxi mum al l owabl e PPV at  
t he sei smogr aph near  t he Gr een Concr et e.   See par agr aph I MPACT 
MONI TORI NG.

3. 3. 3. 5   Al l owabl e Ai r bl ast

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Ai r bl ast  i s  r ar el y a concer n wi t h under wat er  
bl ast i ng.   Some pr ovi s i on f or  al l owabl e ai r bl ast  
shoul d be pr ovi ded wi t hi n t hi s par agr aph.   Ai r  bl ast  
l i mi t s shoul d f ol l ow most  st r i ngent  r egul at i on as 
some st at es have a t hr eshol d mor e st r i ngent  t han 
some agenci es.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

The Cont r act or  must  conduct  al l  t he r equi r ed moni t or i ng as not ed i n 
par agr aph I MPACT MONI TORI NG.   The Cont r act or  must  conduct  al l  bl ast i ng by 
cont r ol l ed bl ast i ng met hods t o avoi d exceedi ng t he al l owabl e ai r bl ast  i n 
appl i cabl e f eder al ,  st at e,  and l ocal  l aws,  r egul at i ons and or di nances at  
al l  s t r uct ur es and f aci l i t i es,  as moni t or ed by bl ast  sei smogr aphs.   Peak 
ai r bl ast  over pr essur e must  be hel d bel ow [ 133 dB ( l i near  peak scal e) ,  100.  
Pascal s ( Pa)  0. 015 pounds/ squar e i nch ( psi ) ]  at  t he near est  r esi dent i al  or  
i nhabi t ed st r uct ur e or  ot her  desi gnat ed l ocat i on.
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3. 4   BLASTI NG PERSONNEL

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Dependi ng on t he scope and dur at i on of  t he 
pr oj ect ,  i t  may be pr udent  t o r equi r e t he Cont r act or  
t o pr ovi de a named and appr oved al t er nat e f or  some 
posi t i ons.   Sever al  posi t i ons ar e r equi r ed t o 
cont i nuousl y per f or m bl ast i ng r esponsi bi l i t i es,  even 
when one i ndi v i dual  i s  not  avai l abl e onsi t e f or  t hat  
r ol e' s r esponsi bi l i t i es.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

3. 4. 1   Bl ast i ng Consul t ant

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Dependi ng on t he scope of  t he pr oj ect ,  i t  may 
not  be necessar y t o r equi r e a Bl ast i ng Consul t ant .   
Thi s wi l l  be det er mi ned dur i ng desi gn,  a USACE 
Bl ast i ng SME shoul d be consul t ed t o di scuss t hi s.   
Pr oj ect s wi t h f ew cr i t i cal  bl ast i ng l i mi t at i ons,  f ar  
f r om sensi t i ve st r uct ur es or  f r om heavi l y used 
publ i c ar eas,  or  wi t h f ew Nat ur al  Resour ce i ssues 
may not  need a Bl ast i ng Consul t ant .   One opt i on i s 
t o st i l l  r equi r e a bl ast i ng consul t ant  t o be 
engaged,  but  onl y f or  r evi ewi ng t he Mast er  Bl ast i ng 
Pl an and engaged on ser i ous bl ast i ng i ssues wi t h t he 
bl ast i ng ( mi sf i r es,  shot  hol e r i f l i ng l oss of  
conf i nement ,  exceedance of  v i br at i on and/ or  ai r bl ast  
l i mi t s,  appr oachi ng Nat ur al  Resour ce l i mi t at i ons 
wi t hout  bei ng abl e t o pr oper l y br eak and di spl ace 
r ock)  as and i f  t he i ssues devel op.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

The Bl ast i ng Consul t ant ,  Bl ast i ng Speci al i st ,  Bl ast i ng Admi ni st r at or ,  
Bl ast er  i n Char ge,  and Vi br at i on Speci al i st  cannot  be t he same per son.   
Ret ai n a r ecogni zed Bl ast i ng Consul t ant  t o assi st  bot h wi t h t he pr oj ect ' s 
bl ast  desi gn and wi t h t he r esol ut i on of  any bl ast i ng i ssues f or  t he 
pr oj ect .   The Cont r act or  must  submi t  t he Bl ast i ng Consul t ant ' s exper t i se 
submi ssi on wi t hi n [ 15]  [ _____]  days of  t he Not i ce t o Pr oceed.   The 
Bl ast i ng Consul t ant  must  be appr oved by t he Cont r act i ng Of f i cer ' s 
Repr esent at i ve t wo weeks pr i or  t o t he submi ssi on of  t he Mast er  Bl ast i ng 
Pl an.

3. 4. 1. 1   Bl ast i ng Consul t ant ' s Responsi bi l i t i es

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The par agr aph bel ow shoul d be used when 
cont r ol l ed bl ast i ng t echni ques ar e r equi r ed.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

The Cont r act or ' s Bl ast i ng Consul t ant  must  be avai l abl e t o r evi ew t he 
Mast er  Bl ast i ng Pl an,  assi st  wi t h cont r ol l ed bl ast i ng t echni ques,  and 
r esol ve di f f i cul t  or  compl ex i ssues wi t h bl ast i ng f or  t he pr oj ect .   The 
Bl ast i ng Consul t ant  wi l l  r ecommend cont r ol l ed bl ast i ng met hods,  as 
necessar y,  t o meet  saf et y and nat ur al  r esour ce r equi r ement s,  r et ai n 
ai r bl ast  and vi br at i on wi t hi n t he al l owabl e l i mi t s,  and pr ot ect  t he r ock 
f oundat i on.  Pr oposed cont r ol l ed bl ast i ng met hods must  be submi t t ed i n t he 
Mast er  Bl ast i ng Pl an.
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The Bl ast i ng Consul t ant  must  pr ovi de advi ce f or ,  and r evi ew,  t he Mast er  
Bl ast i ng Pl an,  at t end t he publ i c meet i ng( s) ,  and be avai l abl e f or  
consul t at i on on an " as needed"  basi s,  as det er mi ned separ at el y by t he 
Cont r act or  or  by t he Cont r act i ng Of f i cer .   The Bl ast i ng Consul t ant  i s not  
r equi r ed t o be at  t he pr oj ect  s i t e f or  r evi ew of  t he Mast er  Bl ast i ng Pl an 
or  of  any speci f i c  shot  pl ans or  r ecor ds.   The Bl ast i ng Consul t ant  must  be 
pr esent  at  t he pr oj ect  s i t e f or  any r equi r ed shot  i ssue or ,  i f  r equest ed,  
f or  t he subsequent  shot  f ol l owi ng a mi sf i r e or  s i gni f i cant  exceedance of  
any onsi t e bl ast i ng i ssues.

The Bl ast i ng Consul t ant  must  pr ovi de a wr i t t en summar y of  al l  s i t e v i s i t s 
and speci al  assi gnment s wi t hi n [ 2]  [ _____]  busi ness days of  per f or mi ng 
such act i ons t o bot h t he Cont r act or  and t he Cont r act i ng Of f i cer ' s 
r epr esent at i ve.

The Bl ast i ng Consul t ant  must  submi t  a shor t ,  s i gned Bl ast i ng Consul t ant ' s 
Repor t  each mont h st at i ng t hat  he/ she has br i ef l y r evi ewed t he i ndi v i dual  
shot  document s,  i ncl udi ng bl ast  v i deos,  and has col l abor at ed wi t h t he 
Cont r act or  on al l  i ssues,  concer ns,  or  er r or s i n t he i ndi v i dual  shot  
document s.   Thi s r epor t  i s  due wi t hi n [ 3]  [ _____]  busi ness days af t er  t he 
end of  t he mont h.

I f  pr obl ems wi t h v i br at i on,  ai r bl ast ,  r i f l i ng of  a shot  hol e pr oduci ng a 
wat er  col umn pl ume,  or  pr oduct i on bl ast i ng occur ,  t he Cont r act i ng Of f i cer  
wi l l  r equi r e t he Cont r act or  t o i mmedi at el y summon t he appr oved Bl ast i ng 
Consul t ant  and have t hei r  pr esence on si t e wi t hi n 10 days af t er  t he 
pr obl em devel ops t o:

a.   Appr ove each I ndi v i dual  Shot  Pl an;

b.   Obser ve i n per son shot - hol e dr i l l i ng,  l oggi ng,  r evi s i on t o t hat  hol e' s 
pl an,  and l oadi ng wi t h t he f ul l  aut hor i t y t o st op or  del ay any bl ast  
he/ she consi der s unsaf e;

c.   Revi ew and si gn each I ndi v i dual  Shot  Recor d at  no addi t i onal  cost  t o 
t he Gover nment ;  and,

d.   Submi t  and si gn a wr i t t en checkl i st  t hat  al l  necessar y pr ecaut i ons 
wer e r evi ewed and f ol l owed by t he dr i l l i ng and bl ast i ng cr ews.

The checkl i st  must  be as def i ned under  t he sect i on on I ndi v i dual  Shot  
Repor t s.   The si gned checkl i st  must  be at t ached t o each I ndi v i dual  Shot  
Repor t .

3. 4. 1. 2   Bl ast i ng Consul t ant ' s Exper t i se

The consul t ant  must  be abl e t o demonst r at e i nvol vement  i n at  l east  15 
pr oj ect s wi t h cont r ol l ed bl ast i ng.   The consul t ant  must  pr ovi de,  as a 
mi ni mum,  t he cr edent i al s and exper i ence f or  each out l i ned f ol l owi ng i t ems:

a.   The consul t ant  must  have at  l east  10 year s of  exper i ence i n 
const r uct i on bl ast i ng wi t hi n 75 m 250 f t  of  pr ot ect ed st r uct ur es,  and 
had consul t at i on on t hr ee under wat er  bl ast i ng pr ogr ams;

b.   The consul t ant  must  be abl e t o demonst r at e t hat  he has at t ended at  
l east  15 shor t  cour ses,  semi nar s,  or  conf er ences on bl ast i ng 
t echnol ogy,  or  uni ver si t y engi neer i ng c l ass st udi es on bl ast  desi gn 
dur i ng t he past  20 year s,  i ncl udi ng a compl et e under st andi ng of  
bl ast i ng sei smol ogy wi t h emphasi s on vi br at i on f r equency,  
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accel er at i on,  and di spl acement  ( gr ound st r ai n) ;

c.   For  t he past  10 year s t he consul t ant  must  have der i ved t hei r  pr i mar y 
sour ce of  i ncome f r om pr ovi di ng speci al i zed bl ast i ng consul t i ng 
ser vi ces;

d.   A l i s t  of  r ecent  pr oj ect s cont ai ni ng a descr i pt i on of  t he pr oj ect s '  
det ai l s,  summar i ze t he bl ast i ng pl ans,  and any modi f i cat i ons made 
dur i ng t he pr oj ect s f r om your  consul t i ng;

e.   Pr ovi de t he names and t el ephone number s of  cont act s,  who have 
suf f i c i ent  st at ur e wi t h,  and knowl edge of ,  t hei r  i ndi v i dual  pr oj ect  t o 
ver i f y t he submi t t ed i nf or mat i on i n compet ency and abi l i t y ,  f or  at  
l east  t hr ee r ecent  pr oj ect s;

f .   Hands- on exper i ence as a bl ast er  f or  at  l east  3 year s;  and,

g.   The Bl ast i ng Consul t ant ,  Bl ast i ng Speci al i st ,  Bl ast er  i n Char ge,  and 
Sei smi c Speci al i st  cannot  be t he same per son.

3. 4. 1. 3   Bl ast i ng Consul t ant ' s Qual i f i cat i ons Submi ssi ons

Submi t  t he r esume,  educat i on,  exper i ence,  cur r ent  bl ast i ng l i censes and 
cr edent i al s,  and t r ai ni ng of  t he pr oposed Bl ast i ng Consul t ant ,  and a 
f or mal  l et t er  of  commi t ment  f r om t he consul t ant  ver i f y i ng t hei r  
avai l abi l i t y  on an " as needed"  basi s f or  t he dur at i on of  t he Cont r act .   
The consul t ant  must  be a dr i l l i ng and bl ast i ng exper t ,  who has der i ved 
t hei r  pr i mar y sour ce of  i ncome by pr ovi di ng speci al i zed bl ast i ng and 
bl ast i ng consul t i ng ser vi ces.   The pr ovi ded consul t at i on must  have 
i ncl uded at  l east  t hr ee,  l ar ge under wat er  bl ast i ng pr oj ect s.   The 
consul t ant  must  not  be an empl oyee of  t he Cont r act or ,  an expl osi ves 
manuf act ur er ,  an expl osi ves di st r i but or ,  or  any ot her  sub- cont r act or .   
Ther e must  be no addi t i onal  cost  t o t he Gover nment  f or  t he Bl ast i ng 
Consul t ant ' s dut i es,  even when r equi r ed by t he Gover nment .

3. 4. 2   Bl ast i ng Speci al i st

The Bl ast i ng Speci al i st  i s  t he Cont r act or ' s empl oyee most  r esponsi bl e f or  
t he pr oj ect ' s bl ast i ng and conduct i ng al l  coor di nat i on and pr ovi di ng al l  
document at i on f or  t he under wat er  bl ast i ng.   The Bl ast i ng Speci al i st  must  
coor di nat e wi t h t he Cont r act i ng Of f i cer  on al l  i ssues deal i ng wi t h 
bl ast i ng.   The Bl ast i ng Speci al i st  must  be on t he j ob s i t e each day.   The 
Cont r act or  must  submi t  t he Bl ast i ng Speci al i st ' s  exper t i se submi ssi on 
wi t hi n [ 15]  [ _____]  days of  t he Not i ce t o Pr oceed.   The Bl ast i ng 
Speci al i st  must  be appr oved by t he Cont r act i ng Of f i cer ' s Repr esent at i ve 
t wo weeks pr i or  t o t he submi ssi on of  t he Mast er  Bl ast i ng Pl an.

3. 4. 2. 1   Bl ast i ng Speci al i st ' s  Responsi bi l i t i es

The Bl ast i ng Speci al i st  i s  r esponsi bl e f or  t he pr oj ect ' s bl ast  desi gn,  
pr epar i ng and submi t t i ng al l  necessar y bl ast i ng document at i on,  and 
conduct i ng qual i t y cont r ol .   The Cont r act or  may empl oyee a document at i on 
assi st ant  t o ai d t he Bl ast i ng Speci al i st  wi t h al l  t he bl ast i ng 
document at i on cr eat i on and submi ssi ons.   The Bl ast i ng Speci al i st  i s  sol el y 
r esponsi bl e f or  t he accur acy and t i mel y submi ssi on of  al l  bl ast  
document at i on.
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3. 4. 2. 2   Bl ast i ng Speci al i st ' s  Exper t i se

The Bl ast i ng Speci al i st  must  be abl e t o demonst r at e i nvol vement  i n at  
l east  t hr ee pr oj ect s wi t h under wat er  bl ast i ng.  The Bl ast i ng Speci al i st  
must  pr ovi de,  as a mi ni mum,  t he cr edent i al s and exper i ence f or  each 
out l i ned f ol l owi ng i t ems:

a.   The pr oposed i ndi v i dual  must  have at  l east  10 year s of  ver i f i abl e 
exper i ence ut i l i z i ng cont r ol l ed bl ast i ng t echni ques and have had 
conduct ed cont r ol l ed bl ast i ng on t hr ee under wat er  pr oj ect s;

b.   Wi t hi n t he l ast  f i ve year s,  t he pr oposed i ndi v i dual  must  have 
compl et ed at  l east  f i ve days of  c l assr oom t r ai ni ng t hat  has 
f ami l i ar i zed t he per son wi t h t he most  cur r ent  dr i l l i ng and cont r ol l ed 
bl ast i ng met hods;

c.   The pr oposed i ndi v i dual  must  be a l i censed bl ast er  i n t he St at e of  
[ _____]  and hol d al l  cr edent i al s t hat  may be r equi r ed by l ocal  
j ur i sdi ct i ons;

d.   I n t he l ast  f i ve year s t he pr oposed i ndi v i dual  must  have been 
r esponsi bl e f or  t he bl ast  desi gn or  execut i on of  under wat er  r ock 
excavat i on pr oj ect s,  s i mi l ar  i n scope and compl exi t y as t hi s pr oj ect ;

e.   The names and t el ephone number s of  cont act s,  who have suf f i c i ent  
st at ur e wi t h,  and knowl edge of ,  t hei r  i ndi v i dual  pr oj ect  t o ver i f y t he 
submi t t ed i nf or mat i on i n compet ency and abi l i t y ,  f or  at  l east  t hr ee 
under wat er  bl ast i ng pr oj ect s;  and,

f .   The Bl ast i ng Consul t ant ,  Bl ast i ng Speci al i st ,  Bl ast er  i n Char ge,  and 
Sei smi c Speci al i st  cannot  be t he same per son.

3. 4. 2. 3   Bl ast i ng Speci al i st ' s  Qual i f i cat i ons Submi ssi on

Submi t  t he r esume,  educat i on,  exper i ence,  cur r ent  bl ast i ng l i censes and 
cr edent i al s,  and t r ai ni ng of  t he pr oposed Bl ast i ng Speci al i st .   Thei r  
cr edent i al s must  i ncl ude a l i s t  of  t he pr oj ect s,  i ncl udi ng t he l ocat i on,  
dur at i on,  scope,  descr i pt i on,  geol ogi c condi t i ons,  and t he chal l enges t hat  
devel oped t hough t he cour se of  t he pr oj ect s and how t he chal l enges wer e 
r esol ved.   

3. 4. 3   Bl ast er  i n Char ge

The Bl ast er  i n Char ge may cr eat e t he I ndi v i dual  Shot  Pl an f or  appr oval  by 
t he Bl ast i ng Speci al i st .   The Bl ast er  i n Char ge,  i n t he absence of  t he 
Bl ast i ng Speci al i st ,  i s  t he Cont r act or ' s empl oyee r esponsi bl e f or  on- deck 
super vi s i on of  al l  under wat er  bl ast i ng act i v i t i es and i t s document at i on.   
The Cont r act or  must  submi t  t he Bl ast er - i n- Char ge' s exper t i se submi ssi on 
wi t hi n [ 15]  [ _____]  days of  t he Not i ce t o Pr oceed.   The Bl ast er  i n Char ge 
must  be appr oved by t he Cont r act i ng Of f i cer ' s Repr esent at i ve t wo weeks 
pr i or  t o t he submi ssi on of  t he Mast er  Bl ast i ng Pl an.

3. 4. 3. 1   Bl ast er - i n- Char ge' s Responsi bi l i t i es

The Bl ast er  i n Char ge,  i n t he absence of  t he Bl ast i ng Speci al i st ,  i s  
r esponsi bl e f or  on- deck super vi s i on of  t he dr i l l i ng,  shot - hol e l oggi ng,  
possi bl e r evi s i ons of  t he I ndi v i dual  Shot  Pl an,  l oadi ng or  abandoni ng of  
i ndi v i dual  shot  hol es,  and f i r i ng t he bl ast .   The Bl ast er  i n Char ge i s 
r esponsi bl e f or :  t he accur at e pl acement  of  t he shot  hol es'  l ocat i ons f or  

SECTI ON 31 23 01  Page 38



dr i l l i ng;  conduct i ng t he dr i l l i ng and shot - hol e l oggi ng accur at el y;  
account i ng f or  t he r el evant  geol ogy wi t hi n each shot - hol e' s l og;  assur i ng 
t he car ef ul  r ecor di ng of  ever y shot - hol e' s l og and t hei r  submi ssi on wi t h 
t he I ndi v i dual  Shot  Repor t ;  l oadi ng t he bl ast hol es accor di ng t o t he 
I ndi v i dual  Shot  Pl an or  t he r evi s i on t her et o based on t he shot - hol e' s l og;  
coor di nat i ng t he l i kel y t i me of  t he bl ast  pat t er n' s i ni t i at i on;  
coor di nat i ng al l  not i ces of  i mmi nent  bl ast i ng and pr ovi di ng t he si gnal i ng 
bef or e and af t er  t he shot ;  i ni t i at i ng t he bl ast ;  per f or mi ng t he post - bl ast  
i nspect i on;  pr ovi di ng t he Al l - Cl ear  s i gnal  or  i nst i t ut i ng t he not i ces and 
act i ons f or  a mi sf i r e;  and,  pr ovi di ng t he document at i on f or ,  and si gni ng,  
t he I ndi v i dual  Shot  Repor t .

3. 4. 3. 2   Bl ast er - i n- Char ge' s Exper t i se

The Bl ast er  i n Char ge must  be abl e t o demonst r at e i nvol vement  i n at  l east  
t wo pr oj ect s wi t h under wat er  bl ast i ng.   The Bl ast er  i n Char ge must  
pr ovi de,  as a mi ni mum,  t he cr edent i al s and exper i ence f or  each out l i ned 
f ol l owi ng i t ems:

a.   The pr oposed i ndi v i dual  must  have ver i f i abl e exper i ence i n 
equi val ent l y r esponsi bl e r ol es f or  cont r ol l ed bl ast i ng pr oj ect s f or  at  
l east  3 year s and wi t h under wat er  pr oj ect s;

b.   Wi t hi n t he l ast  5 year s,  t he pr oposed i ndi v i dual  must  have compl et ed 
at  l east  f i ve days of  c l assr oom t r ai ni ng t hat  has f ami l i ar i zed t he 
per son wi t h t he most  cur r ent  dr i l l i ng and cont r ol l ed bl ast i ng met hods;

c.   The pr oposed i ndi v i dual  must  be a l i censed bl ast er  i n t he St at e of  
[ _____]  and hol d al l  cr edent i al s t hat  may be r equi r ed by l ocal  
j ur i sdi ct i ons;  and,

d.   The Bl ast i ng Consul t ant ,  Bl ast i ng Speci al i st ,  Bl ast er - i n- Char ge,  and 
Sei smi c Speci al i st  cannot  be t he same per son.

3. 4. 3. 3   Bl ast er - i n- Char ge Qual i f i cat i ons Submi ssi on

Submi t  t he r esume,  exper i ence,  cur r ent  bl ast i ng l i censes and cr edent i al s,  
and t r ai ni ng of  t he pr oposed Bl ast er - i n- Char ge.   Thei r  cr edent i al s must  
i ncl ude a l i s t  of  t he pr oj ect s,  i ncl udi ng t he l ocat i on,  dur at i on,  scope,  
descr i pt i on,  geol ogi c condi t i ons,  and t he chal l enges t hat  devel oped t hough 
t he cour se of  t he pr oj ect s and how t he chal l enges wer e r esol ved.

3. 4. 4   Bl ast er s

The Cont r act or  may el ect  t o empl oy mul t i pl e Bl ast er s.   Each Bl ast er  i s a 
Cont r act or ' s empl oyee r esponsi bl e f or  on- deck,  under wat er  dr i l l i ng and 
bl ast i ng act i v i t i es under  t he super vi s i on of  t he on- deck,  Bl ast i ng 
Speci al i st  or  Bl ast er  i n Char ge,  whoever  i s pr esent .   The Bl ast er  i n 
Char ge or  a Bl ast er  wi l l  l og each shot  hol e,  as t he hol e i s bei ng 
dr i l l ed.   Each Bl ast er  must  be appr oved by t he Cont r act i ng Of f i cer ' s 
Repr esent at i ve af t er  t he submi ssi on of  t he Mast er  Bl ast i ng Pl an.  

Bl ast er  qual i f i cat i ons r equi r e each Bl ast er  must  be abl e t o demonst r at e 
pr i or  exper i ence wi t h dr i l l i ng and bl ast i ng.   The pr oposed i ndi v i dual s 
must  be a l i censed or  cer t i f i ed bl ast er  i n t he St at e of  [ _____]  and hol d 
al l  cr edent i al s t hat  may be r equi r ed by l ocal  j ur i sdi ct i ons.   Submi t  t he 
r esume,  exper i ence,  cur r ent  bl ast i ng l i censes and cr edent i al s,  and 
t r ai ni ng of  each pr oposed Bl ast er  wi t h t he Mast er  Bl ast i ng Pl an.   
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3. 4. 5   Bl ast i ng Admi ni st r at or

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   For  smal l er  pr oj ect s t hi s posi t i on may not  be 
necessar y.   The Bl ast i ng Admi ni st r at or  was added f or  
l ar ge pr oj ect s t o ai d t he Bl ast i ng Speci al i st  wi t h 
paper wor k.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

The dut i es of  t he Bl ast i ng Admi ni st r at or  ar e t o be t he di r ect  assi st ant  of  
t he Bl ast i ng Speci al i st  i n pr epar i ng al l  necessar y paper wor k,  and i n 
per f or mi ng qual i t y cont r ol  on al l  i ssues deal i ng wi t h bl ast i ng.   The 
pr i mar y f unct i on i s t o assi st  t he Bl ast i ng Speci al i st  i n t he pr epar at i on 
and compl et i on of  submi t t al s,  pr epar e t he det ai l ed post  bl ast  r epor t ,  and 
t he i ndi v i dual  shot  v i deos f or  submi t t al  t o t he Cont r act i ng Of f i cer ,  and 
submi t  t he dr i l l i ng l ogs wi t h t he post  bl ast  r epor t .   The Bl ast i ng 
Admi ni st r at or  cannot  s i gn any paper wor k.   The Bl ast i ng Admi ni st r at or  must  
be appr oved by t he Cont r act i ng Of f i cer .

Bl ast i ng Admi ni st r at or ' s qual i f i cat i ons r equi r e t he Bl ast i ng Admi ni st r at or  
t o possess t he f ol l owi ng mi ni mum qual i f i cat i ons and exper i ence:

a.   Hol ds a cur r ent  Bl ast er ' s l i cense;

b.   Have pr i or  exper i ence i n under wat er  bl ast i ng;

c.   Must  have compl et ed at  l east  f i ve days of  c l assr oom t r ai ni ng wi t hi n 
t he l ast  f i ve year s t hat  has equi pped t he per son wi t h t he most  cur r ent  
knowl edge i n bl ast i ng pr ocedur es;  and t he sof t war e t o be used on t he 
pr oj ect ;  and,

d.   Have pr oven pr of i c i ency wi t h bl ast i ng sof t war e and spr eadsheet s.

3. 4. 6   Vi br at i on Moni t or i ng Speci al t y Fi r m

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s i s r equi r ement  i s a new f or mat  f r om 
pr evi ous speci f i cat i ons.   The f i r m i s submi t t ed f or  
appr oval ,  havi ng t he appr opr i at e exper i ence and t he 
f i r m must  have on st af f  t he Sei smi c Speci al i st s and 
Sei smogr aph Techni c i ans,  t ypi cal l y a f i r m i s 
subcont r act ed by t he Cont r act or  and havi ng mul t i pl e 
exper i enced peopl e appr oved al l ows t hem t o have 
f l exi bi l i t y  on suppor t i ng t he s i t e wor k.   The peopl e 
comi ng t o t he pr oj ect  or  r espondi ng t o t he wor k must  
be wi t hi n t he gr oup appr oved but  does not  need t o be 
a s i ngl e per son anymor e.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Ret ai n t he ser vi ces of  a v i br at i on moni t or i ng speci al t y f i r m t hat  
speci al i zes i n t he pr edi ct i on,  moni t or i ng,  and cont r ol  of  gr ound vi br at i on 
and ai r bl ast s.   The f i r m must  have exper i ence conduct i ng i nst al l at i on of  
sei smogr aphs f or  v i br at i on moni t or i ng,  communi cat i ng v i br at i on and 
ai r bl ast  r esul t s,  and devel opi ng and mai nt ai ni ng a s i t e at t enuat i on 
cur ve.   The f i r m must  have on st af f  at  l east  t wo Sei smi c Speci al i st s t hat  
speci al i ze i n v i br at i on moni t or i ng and anal ysi s.   The f i r m must  have on 
st af f  at  l east  f our  Sei smogr aph Techni c i ans t hat  have f i ve year s or  mor e 
exper i ence wi t h sei smogr aph i nst al l at i on and vi br at i on moni t or i ng.   Submi t  
r esumes f or  al l  per sonnel  and f or  t he f i r m f or  appr oval  c i t i ng,  i n 
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addi t i onal  t o ot her  per t i nent  dat a,  exper i ence,  t r ai ni ng,  and educat i on,  
at  l east  60 days pr i or  t o t he commencement  of  bl ast i ng.   The Sei smogr aph 
Techni c i ans must  be per sons capabl e of  set t i ng up t he sei smogr aphs at  
desi gnat ed l ocat i ons,  ef f ect i vel y r ecor di ng t he bl ast ,  and appr opr i at el y 
i nt er pr et i ng r esul t s.   The Sei smi c Speci al i st s must  i nt er pr et  t he 
sei smogr aph r ecor ds t o ensur e t hat  t he sei smi c dat a must  be ef f ect i vel y 
ut i l i zed i n t he cont r ol  of  t he bl ast i ng oper at i ons wi t h r espect  t o t he 
exi st i ng st r uct ur es.   The Sei smogr aph Techni c i ans must  super vi se t he 
pl acement ,  oper at i on,  and mai nt enance of  t he sei smogr aphs.  The Sei smi c 
Speci al i st s must  conduct  t he ai r bl ast  and par t i c l e vel oci t y r egr essi on 
anal ysi s as descr i bed i n t hi s Sect i on.   The Cont r act i ng Of f i cer  may 
r equi r e t he Sei smi c Speci al i st s and Sei smogr aph Techni c i ans t o be pr esent  
dur i ng t he t est  bl ast  pr ogr am,  pr oduct i on bl ast i ng,  or  bot h.

3. 4. 7   Sei smi c Speci al i st

The Cont r act or  wi l l  r et ai n t he ser vi ces of  an i ndependent ,  
sei smi c- moni t or i ng f i r m wi t h empl oyees capabl e of  moni t or i ng,  assessi ng,  
and pr edi ct i ng v i br at i ons and ai r bl ast  due t o bl ast i ng.   The Sei smi c 
Speci al i st  must  be an empl oyee of  t he i ndependent ,  sei smi c- moni t or i ng 
f i r m,  and must  not  be an empl oyee of  t he Cont r act or .   The Sei smi c 
Speci al i st  wi l l  conduct ,  or  assur e t he act i ons ar e bei ng t aken t o obt ai n,  
t he r equi r ed bl ast  sei smogr aph moni t or i ng f or  t he pr oj ect .   The Sei smi c 
Speci al i st  wi l l  super vi se al l  Sei smogr aph Techni c i ans depl oyed t o t he 
pr oj ect  t o depl oy and  mai nt ai n al l  t he sei smogr aphs f or  r ecor di ng 
vi br at i ons and ai r bl ast ,  and t o pr oper l y r et ai n,  st or e and submi t  al l  
sei smi c r ecor ds of  t he bl ast i ng.   The Cont r act or  must  submi t  t he 
i ndependent ,  sei smi c- moni t or i ng f i r m' s,  Sei smi c Speci al i st ' s  exper t i se 
submi ssi on wi t hi n [ 15]  days of  t he Not i ce t o Pr oceed.   The f i r m and 
Sei smi c Speci al i st  must  be appr oved by t he Cont r act i ng Of f i cer ' s 
Repr esent at i ve t wo weeks pr i or  t o t he submi ssi on of  t he Mast er  Bl ast i ng 
Pl an.

3. 4. 7. 1   Sei smi c Speci al i st ' s  Responsi bi l i t i es

The Sei smi c Speci al i st  must  be a per son abl e t o depl oy bl ast  sei smogr aphs,  
ef f ect i vel y r ecor d and t r ansmi t  t he sei smi c dat a,  compr ehensi vel y assess,  
and i nt er pr et  sei smi c dat a r egar di ng t he moni t or ed bl ast ' s par amet er s,  and 
r emot el y super vi se t he f i r m' s Sei smogr aph Techni c i ans.   The Sei smi c 
Speci al i st  must  al so i nt er pr et  t he sei smi c r ecor ds t o ensur e t hat  t he 
sei smi c dat a wi l l  be ef f ect i vel y ut i l i zed i n t he cont r ol  of  t he bl ast i ng 
oper at i ons wi t h r espect  t o t he exi st i ng st r uct ur es and conduct  of  an 
opt i mi zed bl ast i ng pr ogr am.

3. 4. 7. 2   Sei smi c Speci al i st ' s  Exper t i se

The Sei smi c Speci al i st  must  be abl e t o demonst r at e moni t or i ng depl oyment ,  
sei smi c dat a assessment  and i nt er pr et at i on,  pr edi ct i on of  v i br at i on and 
ai r bl ast  f r om bl ast i ng,  and r emot e super vi s i on of  f i el d per sonnel  f or  f i ve 
bl ast i ng pr oj ect s.   The Sei smi c Speci al i st  must  pr ovi de,  as a mi ni mum,  t he 
cr edent i al s and exper i ence f or  each out l i ned f ol l owi ng i t ems:

a.   The pr oposed i ndi v i dual  must  have ver i f i abl e exper i ence i n 
equi val ent l y r esponsi bl e r ol es f or  cont r ol l ed bl ast i ng pr oj ect s f or  at  
l east  3 year s;

b.   Wi t hi n t he l ast  f i ve year s,  t he pr oposed i ndi v i dual  must  have 
compl et ed at  l east  f i ve days of  c l assr oom t r ai ni ng concer ni ng sei smi c 
moni t or i ng equi pment ,  dat a t el emet r y,  and sei smi c dat a i nt er pr et at i on;

SECTI ON 31 23 01  Page 41



c.   The Bl ast i ng Consul t ant ,  Bl ast i ng Speci al i st ,  Bl ast er  i n Char ge,  and 
Sei smi c Speci al i st  cannot  be t he same per son.   The pr oposed Sei smi c 
Speci al i st  and St r uct ur al  I nspect i on/ Eval uat i on Speci al i st  may be t he 
same per son.

3. 4. 7. 3   Sei smi c Speci al i st  Qual i f i cat i ons'  Submi ssi on

Submi t  t he cr edent i al s of  t he pr oposed sei smi c- moni t or i ng f i r m wi t h 
document at i on f or  t he Sei smi c Speci al i st .   Submi t  t he f i r m' s hi st or y f or  
t hi s of f i ce,  i f  t her e ar e mul t i pl e of f i ces,  year s under  t he pr esent  
of f i ce' s l eader shi p,  t he r egi onal  ext ent  of  c l i ent s,  t he appr oxi mat e 
number  of  pr oj ect s i n t he past  year ,  and t he number  of  pr esent  empl oyees 
at  t hi s of f i ce.   Submi t  t he r esume,  educat i on,  exper i ence,  cr edent i al s,  
and t r ai ni ng of  t he pr oposed Sei smi c Speci al i st .   Thei r  cr edent i al s must  
i ncl ude a l i s t  of  t he pr oj ect s,  i ncl udi ng t he l ocat i on,  dur at i on,  scope,  
descr i pt i on,  and t he moni t or i ng chal l enges t hat  devel oped t hough t he 
cour se of  t he pr oj ect s and how t he chal l enges wer e r esol ved.   The 
document at i on must  pr ovi de exper i ence and capabi l i t y  f or  t he pr oposed 
Sei smi c Speci al i st  t o pr ovi de r emot e bl ast  moni t or i ng and super vi s i on of  
suppor t  per sonnel  whi l e t he i ndi v i dual  i s  not  on si t e.

3. 4. 8   Sei smogr aph Techni c i ans

The appr oved,  i ndependent ,  sei smi c- moni t or i ng f i r m may pr ovi de Sei smogr aph 
Techni c i ans t o assi st  t he Sei smi c Speci al i st  wi t h t he pr oj ect ' s v i br at i on 
and ai r bl ast  moni t or i ng.   Each Sei smogr aph Techni c i an must  be appr oved by 
t he Cont r act i ng Of f i cer ' s Repr esent at i ve af t er  t he submi ssi on of  t he 
Mast er  Bl ast i ng Pl an.

Each Sei smogr aph Techni c i an must  be abl e t o demonst r at e pr i or  exper i ence 
wi t h bl ast  sei smi c moni t or i ng on a pr i or  pr oj ect  of  equi val ent  s i ze and 
si mi l ar  t el emet r y r equi r ement s.   The pr oposed i ndi v i dual s must  have t he 
r equi r ed t r ai ni ng and hol d al l  cr edent i al s t hat  may be r equi r ed by l ocal  
j ur i sdi ct i ons.   Submi t  t he r esume,  exper i ence,  cr edent i al s,  and t r ai ni ng 
of  each pr oposed Sei smogr aph Techni c i an wi t h t he Mast er  Bl ast i ng Pl an.

3. 4. 9   St r uct ur al  I nspect i on/ Eval uat i on Speci al i st

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Pr e-  and Post - Bl ast  I nspect i ons and t he 
St r uct ur al  I nspect i on/ Eval uat i on Speci al i st  woul d 
onl y be r equi r ed i f  t her e ar e st r uct ur es or  
f aci l i t i es r equi r i ng such i nspect i ons.   El i mi nat e 
t he par agr aphs r ef er enci ng Pr e-  and Post - Bl ast  
I nspect i ons and t he St r uct ur al  I nspect i on/ Eval uat i on 
Speci al i st  i f  t he pr oj ect  does not  have a 
r equi r ement  f or  t hese i nspect i ons.   The St r uct ur al  
I nspect i on/ Eval uat i on Speci al i st  must  be exper i enced 
i n bot h pr e-  and post - bl ast  i nspect i ons.  Whi l e t her e 
may be an advant age t o t hi s per son bei ng a 
r egi st er ed pr of essi onal  engi neer ,  i t  i s  mor e 
i mpor t ant  t hat  t he speci al i st  have exper i ence i n 
eval uat i ng pot ent i al  bl ast i ng ef f ect s by post - bl ast  
i nspect i ons.   Consi der  whet her  a r egi st er ed 
pr of essi onal  engi neer  i s a r equi r ement ,  as t he most  
exper i enced per sons may not  be r egi st er ed 
pr of essi onal  engi neer s or  may be di f f i cul t  f or  a 
bi dder  t o acqui r e f or  some pr oj ect s
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Pr e-  and Post - Bl ast  st r uct ur al  i nspect i ons must  be per f or med by 
speci al i st s wi t h at  l east  f i ve year s '  exper i ence i n pr e- bl ast  and 
post - bl ast  sur veys. [   The St r uct ur al  I nspect i on/ Eval uat i on Speci al i st  must  
be a Regi st er ed Pr of essi onal  Engi neer  i n t he St at e of  [ _____] ,  who i s 
qual i f i ed t o conduct  st r uct ur al  eval uat i ons. ]   Submi t  t he r esume,  
educat i on,  exper i ence,  cr edent i al s,  and t r ai ni ng of  t he pr oposed 
St r uct ur al  I nspect i on/ Eval uat i on Speci al i st  t o t he Cont r act i ng Of f i cer  
wi t h t he Mast er  Bl ast i ng Pl an.   The pr oposed Sei smi c Speci al i st  and 
St r uct ur al  I nspect i on/ Eval uat i on Speci al i st  may be t he same per son.

3. 4. 10   Magazi ne Keeper

The Magazi ne Keeper  and an Al t er nat e ar e t he Cont r act or ' s empl oyees 
r esponsi bl e f or  expl osi ve magazi nes and i t s r ecor d keepi ng.   The posi t i on 
of  Magazi ne Keeper  i s r equi r ed onl y i f  t he Cont r act or  el ect s t o have 
expl osi ves'  magazi nes under  hi s cont r ol .   The Magazi ne Keeper  must  be 
appr oved by t he Cont r act i ng Of f i cer ' s Repr esent at i ve af t er  t he submi ssi on 
of  t he Mast er  Bl ast i ng Pl an.

The Magazi ne Keeper  must  be f ami l i ar  wi t h t he l aws and gener al  pr act i ces 
concer ni ng t he handl i ng,  car e,  use,  and st or age of  expl osi ves and 
det onat or s.   The Magazi ne Keeper  must  be r esponsi bl e f or  mai nt ai ni ng a 
c l ear ed ar ea ar ound each magazi ne,  and account i ng f or  by r ecor d t he 
t hr oughput  of  expl osi ves and det onat or s.   The Magazi ne Keeper  must  be 
pr esent  f or  any t r ansf er  of  expl osi ves and det onat or s i nt o or  out  of  t he 
magazi nes.   The Magazi ne Keeper  must  not  be r equi r ed t o per f or m any dut i es 
t hat  wi l l  i n any way i nt er f er e wi t h hi s or  her  dut i es as Magazi ne Keeper .

The Magazi ne Keeper  must  be abl e t o demonst r at e pr i or  exper i ence 
expl osi ves'  magazi nes.   The pr oposed i ndi v i dual  must  hol d al l  cr edent i al s 
t hat  may be r equi r ed by t he St at e of  [ _____]  and l ocal  j ur i sdi ct i ons.   
Submi t  t he r esume,  exper i ence,  cr edent i al s,  and t r ai ni ng of  t he pr oposed 
Magazi ne Keeper  wi t h t he Mast er  Bl ast i ng Pl an.  

3. 5   RECORD KEEPI NG

3. 5. 1   Pr e- Bl ast  Sur veys

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Pr e-  and Post - Bl ast  I nspect i ons and t he 
St r uct ur al  I nspect i on/ Eval uat i on Speci al i st  woul d 
onl y be r equi r ed i f  t her e ar e st r uct ur es or  
f aci l i t i es r equi r i ng such i nspect i ons.   El i mi nat e 
t he par agr aphs r ef er enci ng Pr e-  and Post - Bl ast  
I nspect i ons and t he St r uct ur al  I nspect i on/ Eval uat i on 
Speci al i st  i f  t he pr oj ect  does not  have a 
r equi r ement  f or  t hese i nspect i ons.   The l at er al  
di st ance t o t he near est  st r uct ur es by azi mut h may 
var y by pr oj ect .   Typi cal l y,  onl y t hose near est  
st r uct ur es t o t he excavat i on zone r equi r i ng bl ast i ng 
i n a gener al  azi mut hal  di r ect i on ar e sur veyed.  
Exampl e,  i f  t her e ar e many st r uct ur es wi t hi n 1, 000 
f eet  ( i f  t hat  i s  t he r esol ved l at er al  di st ance)  f or  
a speci f i c  pr oj ect ,  onl y t he c l osest  st r uct ur es at  
~700 f eet  t o t he sout h and at  - 850 f eet  t o t he east  
woul d need t o be sur veyed.   For  t he exampl e pr oj ect  
t hose st r uct ur es wi t hi n 1, 000 f eet  of  t he excavat i on 
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zone ar e pr ot ect ed by t he pr e- bl ast  sur veys of  t he 
st r uct ur es c l oser  t o t he excavat i on zone on t he same 
azi mut h.   I f  any of  t he st r uct ur es or  f aci l i t i es ar e 
cr i t i cal  or  sensi t i ve f eat ur es or  i f  t her e i s some 
publ i c or  gover nment al  concer n,  i t  may be pr udent  t o 
conduct  t he pr e- bl ast  sur veys f or  al l  t he st r uct ur es 
wi t hi n 1, 000 f t ,  not  j ust  t he c l osest  by azi mut h.   
The l at er al  di st ance al so may need t o be i ncr eased 
f or  cer t ai n pr oj ect s.   The Agency may seek 
r i ght s- of - ent r y f or  t hese st r uct ur es pr oposed f or  
sur veys wi t h t he announcement  of  t he Publ i c 
Meet i ng.   Those owner s,  who decl i ne t he 
r i ght - of - ent r y,  mi ss t hei r  oppor t uni t y t o document  
t hat  t her e wer e no pr i or  def ect s,  so t hat  Post - Bl ast  
Sur veys coul d document  t he damage but  woul d not  have 
a Pr e- Bl ast  Sur vey t o show t her e was no pr evi ousl y 
exi st i ng damage gi ven t he owner ' s c l ai m of  new 
bl ast i ng damage.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Pr i or  t o t he commencement  of  bl ast i ng,  conduct  a pr e- bl ast  sur vey of  
near est  bui l di ngs,  st r uct ur es,  and ut i l i t i es wi t hi n 300 m 1, 000 f t  f r om 
t he bl ast  ar ea by azi mut h about  t he bl ast i ng zone t o document  pr e- exi st i ng 
condi t i ons.   The pr e- bl ast  sur veys wi l l  be conduct ed by,  or  under  t he 
super vi s i on of ,  t he St r uct ur al  I nspect i on/ Eval uat i on Speci al i st ,  who wi l l  
al so s i gn and dat e each sur vey.   The sur vey ext ent  and met hod used must  be 
accept abl e t o bot h t he Cont r act or ' s i nsur ance company and t he Cont r act i ng 
Of f i cer .   Submi t  a copy of  al l  pr e- bl ast  sur veys at  l east  t wo weeks pr i or  
t o t he f i r st  Test  Bl ast .   Pr ovi de owner s of  sur veyed st r uct ur es a copy of  
t hei r  Pr e- Bl ast  Sur vey bef or e,  or  wi t h t he not i ce of ,  bl ast i ng 
commencement .   Not i f y owner s and occupant s of  l ocal  bui l di ngs 10 days 
pr i or  t o t he commencement  of  bl ast i ng.

Per f or m t he f ol l owi ng when conduct i ng pr e- bl ast  sur vey.

a.   Pr ovi de met hodol ogy t o be used i n conduct i ng t he pr e- bl ast  sur vey and 
l i s t i ng of  st r uct ur es,  det er mi ned f r om t he sur vey t o be sensi t i ve,  
wi t h r easons f or  t hese st r uct ur es bei ng sensi t i ve.

b.   Each st r uct ur e must  be document ed ( i ncl udi ng phot ogr aphy and vi deo 
r ecor di ngs)  as t o i t s const r uct i on,  f oundat i on t ype,  condi t i on,  and 
cl osest  di st ance t o excavat i on bl ast i ng.   The gener al  condi t i on and 
al l  obser vabl e def ect s of  each st r uct ur e must  be document ed.

c.   The Commodi t y st or age f aci l i t i es t hat  may be i mpact ed by bl ast i ng must  
be addr essed by t he Cont r act or  f or  saf et y and cont i nued oper at i on 
dur i ng t he bl ast i ng pr ogr am.

d.   Fr eest andi ng st r uct ur es ( such as r et ai ni ng wal l s)  must  be i nspect ed on 
t he ext er i or  and on t he i nt er i or  as a r oom.   Al l  concr et e wal ks,  
dr i veways,  et c.  must  be i nspect ed f or  cr acks,  l evel  condi t i on,  hol es,  
and def ect s.

e.   I ndust r i al  st r uct ur es,  s i l o/ el evat or s and speci al  f aci l i t i es,  and 
of f i ce space must  be descr i bed r el at i ve t o t hei r  pr esent  condi t i ons 
and t ol er ance t o v i br at i on.   Besi des t he i nspect i on of  wal l s,  col umns 
and st ai r wel l s,  t he Cont r act or  must  sur vey t he wor k ar eas and 
st r uct ur es f or  di st r ess.
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f .   An i nspect i on of  accessi bl e st r uct ur es must  be made and a l i s t  of  al l  
s t r uct ur es,  whi ch coul d not  be sur veyed or  r ef used t o al l ow sur vey,  
must  be compl et ed.   The dat es of  possi bl e subsequent  sur veys and 
physi cal  const r ai nt s pr ohi bi t i ng t he sur vey must  be document ed.

g.   Cer t i f y t hat  t he sur vey was pr epar ed pr i or  t o t he st ar t  of  any 
bl ast i ng under  t hi s Cont r act .

3. 5. 2   Post - Bl ast  Sur veys

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Pr e-  and Post - Bl ast  I nspect i ons and t he 
St r uct ur al  I nspect i on/ Eval uat i on Speci al i st  woul d 
onl y be r equi r ed i f  t her e ar e st r uct ur es or  
f aci l i t i es r equi r i ng such i nspect i ons.   El i mi nat e 
t he par agr aphs r ef er enci ng Pr e-  and Post - Bl ast  
I nspect i ons and t he St r uct ur al  I nspect i on/ Eval uat i on 
Speci al i st  i f  t he pr oj ect  does not  have a 
r equi r ement  f or  t hese i nspect i ons.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Post - bl ast  sur veys ar e not  t ypi cal l y r equi r ed.   Post - bl ast  sur veys must  be 
conduct ed at  any l ocat i on,  wher e a r easonabl e not i ce of  damage f r om 
bl ast i ng has been pr ovi ded.   Post - bl ast  sur veys wi l l  be conduct ed by,  or  
under  t he super vi s i on of ,  t he St r uct ur al  I nspect i on/  Eval uat i on 
Speci al i st ,  who wi l l  al so s i gn and dat e each sur vey.   The sur vey ext ent  
and met hod used must  be accept abl e t o bot h t he Cont r act or ' s i nsur ance 
company and t he Cont r act i ng Of f i cer .   The post - bl ast  sur veys must  be 
conduct ed wi t hi n a week of  t he not i ce of  damage f r om bl ast i ng.   Submi t  a 
copy of  al l  post - bl ast  sur veys wi t hi n t wo busi ness days of  t he on- pr emi ses 
sur veys t o bot h t he st r uct ur e' s owner  and t he Cont r act i ng Of f i cer .

3. 5. 3   Dai l y Expl osi ves'  Magazi ne I nvent or y and Dai l y Expl osi ves'  Account i ng

Accur at e dai l y r ecor ds must  be kept  by t he Magazi ne Keeper ,  who must  
account  f or  each pi ece of  expl osi ve,  det onat or ,  and equi pment  f r om t he 
t i me of  del i ver y at  t he magazi ne unt i l  i t s  di schar ge i n use or  r et ur n t o 
t he magazi ne.   I f  expl osi ve pr oduct s wi l l  be del i ver ed and r et ur ned dai l y,  
t he r ecor ds of  t he dr i ver  must  agr ee wi t h t he amount  used i n t he day and a 
copy of  each dr i ver ' s r ecor d must  be pr ovi ded wi t h t he Dai l y Bl ast i ng and 
Removal  Log submi ssi on.   No expl osi ve can be accept ed unt i l  i t  has been 
pl ai nl y l abel ed and del i ver ed as new st ock i n sound condi t i on.   Dat es of  
manuf act ur e and l ot  number s wi l l  be r ecor ded f or  al l  expl osi ves del i ver ed 
t o t he s i t e.   No expl osi ve mat er i al  ol der  t han 1 year  wi l l  be used.   
Cont ai ner s f or  expl osi ves must  be appr oved i n advance by t he Cont r act i ng 
Of f i cer .   Remai ni ng i nvent or y must  be checked each day and any 
di scr epanci es must  be i mmedi at el y r epor t ed,  r egar dl ess of  t he pot ent i al  of  
account i ng er r or ,  l oss,  or  t hef t  of  expl osi ve mat er i al .

Shoul d a l oss or  t hef t  of  expl osi ves occur ,  al l  c i r cumst ances and det ai l s 
of  t he l oss or  t hef t  must  be i mmedi at el y r epor t ed t o t he near est  of f i ce of  
Al cohol ,  Tobacco and Fi r ear ms,  as wel l  as t o t he l ocal  l aw enf or cement  
aut hor i t i es and t he Cont r act i ng Of f i cer ' s r epr esent at i ve.

3. 6   BLASTI NG DOCUMENTS

3. 6. 1   Mast er  Bl ast i ng Pl an

The Mast er  Bl ast i ng Pl an must  be submi t t ed f or  appr oval  by t he Cont r act i ng 
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Of f i cer  45 days bef or e t he f i r st  ant i c i pat ed Test  Bl ast .   No bl ast i ng may 
be conduct ed pr i or  t o t he appr oval  of  t he Mast er  Bl ast i ng Pl an.   No 
devi at i on f r om t he Mast er  Bl ast i ng Pl an wi l l  be conduct ed by t he 
Cont r act or .   Any r equest  f or  change or  r evi s i on t o t he Mast er  Bl ast i ng 
Pl an must  be pr ovi ded i n wr i t i ng and appr oved by t he Cont r act i ng Of f i cer  
bef or e such change or  r evi s i on can be per f or med.   The Cont r act or  wi l l  
submi t  a Test  Bl ast i ng Pl an wi t hi n t he Mast er  Bl ast i ng Pl an t hat  i ncl udes 
cal cul at i ons f or  al l  not ed adver se i mpact s.   Non- el ect r i c bl ast i ng caps 
must  be used f or  al l  under wat er  shot s.   The Mast er  Bl ast i ng Pl an must  
cont ai n pr ovi s i ons f or  st or i ng,  handl i ng,  and t r anspor t i ng expl osi ves,  as 
wel l  as f or  t he bl ast i ng oper at i ons.   The means of  sur veyi ng and l ocat i ng 
t he shot - hol e posi t i ons hor i zont al l y and ver t i cal l y must  be descr i bed i n 
det ai l  wi t hi n t he Mast er  Bl ast i ng Pl an.   Pr ovi de a s i gned st at ement  by t he 
Bl ast i ng Consul t ant  t hat  t he pl an r epr esent s a saf e and ef f i c i ent  set  of  
means and met hods wi t h whi ch t o achi eve t he goal s of  t he wor k.   The Mast er  
Bl ast i ng Pl an must  be submi t t ed wi t h t he s i gnat ur e and dat e of  t he 
Bl ast i ng Speci al i st .   The Cont r act i ng Of f i cer  wi l l  have a mi ni mum of  30 
cal endar  days r evi ew of  t he r evi sed pl an.   The Cont r act or  may el ect ,  or  
may be r equi r ed,  t o r evi se and r esubmi t  t he Mast er  Bl ast i ng Pl an or  a 
por t i on t her eof ;  addi t i onal  t i me wi l l  be al l ot t ed f or  r evi ew by t he 
Cont r act i ng Of f i cer .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Add or  del et e sect i ons of  t he Mast er  Bl ast i ng 
Pl an,  as appr opr i at e.   I ncl ude wi t hi n t he Mast er  
Bl ast i ng Pl an.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

3. 6. 1. 1   Pr oposed Bl ast i ng Per sonnel

Submi t  al l  t he appr oved and pr oposed bl ast i ng per sonnel  and t hei r  r equi r ed 
i nf or mat i on f r om par agr aph BLASTI NG PERSONNEL.   Li st  and copi es of  
l i censes,  per mi t s,  and cl ear ances r equi r ed,  i ncl udi ng per mi t  number s,  when 
appl i ed f or ,  and dat e of  appr oval  or  ant i c i pat ed appr oval  by Feder al ,  
St at e,  and l ocal  concer ns.   Pr ovi de t hei r  pol i ce r ecor ds f or  ever y 
appr oved and pr oposed bl ast i ng i ndi v i dual .   Submi t  t he compl et e Pr oj ect  
Team Or gani zat i on wi t h dut i es,  r esponsi bi l i t i es and aut hor i t i es c l ear l y 
def i ned.   I dent i f y t he on- si t e Saf et y Of f i cer  and i ncl ude a l i s t i ng of  al l  
per sonnel  aut hor i zed t o s i gn f or ,  r ecei ve and use expl osi ves on t hi s 
cont r act .

3. 6. 1. 2   Expl osi ves and Bl ast i ng Equi pment

Submi t  al l  t he expl osi ves,  t hei r  use,  and t hei r  dat a sheet s f or  t he 
pr oj ect .   Dat a sheet s,  whi ch i ncl ude t he pr oduct s '  speci f i c  gr avi t y and 
wat er  r esi st ance,  f or  al l  expl osi ves and bl ast i ng agent s t hat  may be used.

3. 6. 1. 3   Bl ast i ng Saf et y Pl an

Submi t  Bl ast i ng Saf et y Pl an,  t hat  i s  i n accor dance wi t h EM 385- 1- 1,  
Sect i on 29,  and al l  ot her  Feder al ,  st at e,  and l ocal  r egul at i ons.   
I mpl ement  al l  ot her  appl i cabl e saf et y r equi r ement s i n addi t i on t o t hat  
r equi r ed bel ow.   I ncl ude,  as a mi ni mum,  t he f ol l owi ng i t ems.

a.   Per manent l y secur e al l  onboar d magazi nes t o t he deck as r equi r ed by 
al l  appl i cabl e Code of  Feder al  Regul at i ons.

b.   Do not  st or e expl osi ves on t he boat  or  bar ge deck i n t he open except  
f or  t he one case t hat  i s t o be l oaded i mmedi at el y i nt o t he shot  
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hol es.   Ret ur n expl osi ves r emai ni ng on deck t o t he day magazi ne pr i or  
t o t he f i r i ng of  any bl ast .   Cl ear l y i dent i f y t he l ocat i on of  t he day 
magazi ne i n t he ' Bl ast i ng Saf et y Pl an' .

c.   Mount  t he non- el ect r i c,  shock t ubi ng spool  on t he r i g i n a manner  t hat  
i t  cannot  be l ost  over boar d.   Use an appr oved bl ast i ng machi ne f or  
det onat i on r egar dl ess of  t he number  of  caps used.  Do not  use an 
el ect r i c bl ast i ng syst em.

d.   Li mi t  t he amount  of  expl osi ves aboar d t he dr i l l  boat  at  any one t i me 
t o be i n accor dance wi t h t he amount  per mi t t ed by appr opr i at e codes and 
r egul at i ons.   Do not  exceed t he amount  per mi t t ed.

e.   Make ar r angement s t o pr event  damage t o any vessel ,  moor ed or  under way,  
bui l di ng or  st r uct ur e and pr eser ve t he cr ew or  occupant s t her eon f r om 
exposur e t o i nj ur y as a r esul t  of  t he Cont r act or ' s oper at i ons.   The 
Cont r act i ng Of f i cer  may r equi r e addi t i onal  ar r angement s.

f .   Per f or m a cer t i f i ed mar i ne sur vey of  al l  f l oat i ng pl ant  pr oposed f or  
under wat er  bl ast i ng wor k on t hi s cont r act  pr i or  t o st ar t i ng any wor k.

g.   I nst al l  aut omat i c f i r e ext i ngui sher s of  an appr opr i at e t ype on ai r  
compr essor s and i n al l  engi ne compar t ment s aboar d vessel s i ncl udi ng 
but  not  l i mi t ed t o ( dr i l l  boat s,  bar ges)  wher e expl osi ves ar e st or ed,  
handl ed,  and used.

h.   Pr ovi de r emot e f uel  shut - of f s and f i r e s i gnal i ng devi ces aboar d t he 
dr i l l  boat s.

i .   Coor di nat i on Pl ans wi t h t he l ocal  Coast  Guar d of f i ce t o pr ovi de not i ce 
of  bl ast i ng and f or  vessel  t r af f i c  cont r ol .

j .   Al er t  sequence si gnal s and publ i c not i ce of  bl ast i ng and al l  c l ear .  
See par agr aph PUBLI C NOTI CE OF BLASTI NG OPERATI ONS i n t hi s sect i on.

3. 6. 1. 4   Navi gat i on Cont r ol  Pl an

Submi t  t he Navi gat i on Cont r ol  Pl an i n accor dance wi t h EM 385- 1- 1,  Sect i on 
29,  and al l  ot her  Feder al ,  st at e,  and l ocal  l aws and r egul at i ons.   
I mpl ement  al l  ot her  appl i cabl e saf et y r equi r ement s i n addi t i on t o t hat  ar e 
r equi r ed bel ow.

Devel op a Navi gat i on Cont r ol  Pl an,  whi ch i s i ncor por at ed i nt o t he Mast er  
Bl ast i ng Pl an,  t hat  wi l l  pr ovi de t he pr ocedur es r equi r ed t o mai nt ai n saf e 
passage of  al l  vessel s wi t hi n [ _____] ,  dur i ng t he pr oj ect .   The Cont r act or  
wi l l  mai nt ai n a 1/ 2 channel  t o a dept h of  [ _____]  m f t  bel ow t he l ow wat er  
dat um f or  [ _____]  f or  al l  mar i ne t r af f i c  t hr ough [ _____]  dur i ng t he 
pr oj ect .   The 1/ 2 channel  wi l l  al ways be mai nt ai ned,  except  dur i ng 
bl ast i ng event s.

The Cont r act or  wi l l  buoy t he ar ea wi t h f l oat i ng war ni ng si gns.   The 
war ni ng si gns wi l l  be l egi bl e f r om a di st ance of  60 m 200 f t  and must  
cont ai n t he message " DANGER -  EXPLOSI VES I N USE"  v i s i bl e on ei t her  s i de of  
t he s i gn.

Oper at e t wo or  mor e pat r ol  vessel s dur i ng bl ast i ng oper at i ons equi pped 
wi t h a v i s i bl e yel l ow f l ashi ng l i ght ,  audi bl e hor n,  and r adi o wi t h a 
hai l er ,  whose sol e f unct i on wi l l  be t o moni t or  and mai nt ai n secur i t y i n 
t he bl ast  ar ea.   A pat r ol  vessel  wi l l  be st at i oned at  t he dr i l l  bar ge and 
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r emai n i n t he bl ast i ng ar ea dur i ng al l  bl ast i ng oper at i ons.   Land or i ent ed 
access cont r ol  and vi sual  obser vat i on l ocat i ons shoul d be det er mi ned and 
appr oved by t he Cont r act i ng Of f i cer .   I nspect  and i nsur e t her e i s no 
vessel  t r af f i c  wi t hi n t he buoyed wor k ar ea pr i or  t o pr ovi di ng t he Shot ' s 
War ni ng Si gnal s and unt i l  such t i me as t he " Al l  Cl ear  Si gnal "  has 
sounded.   Est abl i sh and mai nt ai n a war ni ng syst em as r equi r ed by t he Cor ps 
of  Engi neer s Saf et y Manual .   Equi p and mai nt ai n f l oat i ng pl ant  wi t h r adi o 
equi pment  capabl e of  communi cat i ons wi t h t he Coast  Guar d.   Af t er  each 
bl ast ,  upon i nspect i ng t he ar ea,  i mmedi at el y not i f y t he U. S.  Coast  Guar d 
and t he Cont r act i ng Of f i cer  of  t he al l  c l ear  or  of  a mi sf i r e.

Mai nt ai n t he wor k ar eas t hat  ar e not  compl et ed and accept ed by t he Cor ps 
t o a dept h of  [ _____]  m f t  bel ow t he l ow wat er  dat um f or  [ _____] .   I n 
addi t i on,  f or  wor k l ocat ed al ong t he channel  cent er l i ne,  r emove 
i mmedi at el y obst r uct i ons t hat  have i mpact ed t he mai n channel  above a dept h 
of  [ _____]  m f t  bel ow t he l ow wat er  dat um f or  [ _____] ,  pr i or  t o t he " Al l  
Cl ear  Si gnal , "  f or  mar i ne t r af f i c  t o r esume.

The Cor ps of  Engi neer s wi l l  pr ovi de cl ear ance sur veys,  f ol l owi ng r ock 
bl ast i ng act i v i t i es al ong t he cent er l i ne of  t he mai n channel .   The 
cl ear ance sur veys wi l l  be conduct ed i mmedi at el y f ol l owi ng a bl ast ,  t o 
ensur e t hat  no r ock mat er i al  has f al l en i nt o t he 1/ 2 channel  used f or  
mar i ne t r af f i c .

3. 6. 1. 5   Pr oduct i on Bl ast i ng Desi gn

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Have an exper i enced per son,  who i s pr ovi ded 
wi t h t he wor k r est r i ct i ons,  det er mi ne t he maxi mum 
char ge wei ght  per  del ay,  when pot ent i al  
nat ur al - r esour ce i mpact s ar e bei ng consi der ed or  
have been accept ed/ negot i at ed.   I n absence of  
pot ent i al  nat ur al - r esour ce i mpact s,  t he maxi mum 
char ge wei ght  per  del ay wi l l  not  speci f i cal l y be 
r esol ved.   The al l owabl e PPV at  speci f i c  moni t or i ng 
l ocat i ons wi l l  gover n t he char ge wei ght  per  del ay 
desi gned f or  each shot  pat t er n.   The moni t or i ng dat a 
f or  smal l er  char ge wei ght s per  del ay wi l l  be 
assembl ed f r om t he Test - Bl ast i ng pr ogr am.

I ncl ude wi t hi n t he Mast er  Bl ast i ng Pl an t he det ai l ed 
desi gn of  al l  r equi r ed saf et y,  pr ot ect i ve,  and 
nat ur al - r esour ce act i ons r equi r ed of  t he Cont r act or  
or  t he engagement  of  a speci al t y subcont r act or  by 
t he Cont r act or .   Some of  t hese saf et y,  pr ot ect i ve,  
and nat ur al - r esour ce act i ons f or  a pr oj ect  may 
i ncl ude:  speci al  moni t or i ng of  a cr i t i cal  or  
essent i al  f aci l i t y  or  of  a gover nment  or  commer ci al  
st r uct ur e;  a f i sh r epel l i ng char ge sequence pr i or  t o 
f i r i ng ever y shot  pat t er n;  an avi ar i an or  mammal i an 
wat ch pr ogr am f or  assur ance t hat  a shot  i s not  
i ni t i at ed at  a t i me when t he ci t ed speci es i s 
pr esent ;  under wat er  pr essur e wave moni t or i ng;  
and/ or ,  an ai r - cur t ai n mi t i gat i on pr ogr am.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

No bl ast i ng,  i ncl udi ng t he Test  Bl ast i ng,  may di f f er  f r om t he appr oved 
Mast er  Bl ast i ng Pl an.   Shot - hol e dr i l l i ng must  not  begi n unt i l  t he Mast er  
Bl ast i ng Pl an i s appr oved i n wr i t i ng.   Ref l ect  changes t o t he bl ast i ng or  
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moni t or i ng pr ocedur es,  equi pment ,  pl ant ,  pr oduct s or  per sonnel  i n a 
r evi sed Mast er  Bl ast i ng Pl an or  por t i on t her eof .   Obt ai n appr oval  f r om t he 
Cont r act i ng Of f i cer ,  i n wr i t i ng,  pr i or  t o i mpl ement at i on of  any Mast er  
Bl ast i ng Pl an changes or  r evi s i ons.

Conf i ne t he l oaded char ge wi t h angul ar ,  gr anul ar  st emmi ng mat er i al s,  
pl aced wi t hi n compet ent  r ock,  t o per f or m t he most  wor k and t o avoi d a 
r i f l i ng pl ume f r om occur r i ng wi t hi n any shot  hol e.  See par agr aph 
STEMMI NG.   The shor t est  del ay per i od bot h bet ween t wo adj acent  shot  hol es 
and bet ween t wo adj acent  shot  r ows i n t he shot  pat t er n i s 25 mi l l i seconds 
( ms) .   The maxi mum char ge wei ght  per  del ay may not  exceed [ _____]  kg 
[ _____]  pounds of  al l  combi ned expl osi ves and bl ast i ng agent s i n each 
25- ms del ay per i od.

I ncl ude i n t he Pr oduct i on Bl ast i ng Desi gn Sect i on,  as a mi ni mum,  t he 
f ol l owi ng i t ems.

a.   Pr oposed met hod of  t r anspor t at i on,  st or age,  and handl i ng of  expl osi ves.

b.   Pr ocedur e f or  moni t or i ng t he bl ast  oper at i ons and handl i ng mi sf i r es.

c.   Pl an showi ng t he i nt ended l ayout  of  t he shot - hol e pat t er ns,  t i mi ng and 
sequence,  ant i c i pat ed bur den di mensi ons and dept h of  sub- dr i l l i ng f or  
a speci f i ed maxi mum char ge wei ght  per  del ay.   I dent i f y each dr i l l  hol e 
by a uni que,  sequent i al  i dent i f i er .

d.   Typi cal  s i ze,  dept h,  and spaci ng of  bl ast  hol es;  met hodol ogy t o assur e 
l oadi ng of  expl osi ves i s onl y wi t hi n sound r ock;  t he maxi mum l oad 
densi t y ( i n pounds per  f oot  of  dr i l l  hol e l engt h)  and t he maxi mum 
powder  f act or  ( i n pounds of  expl osi ve per  cubi c yar d of  r ock shot ) ;  
t ype of  expl osi ve and met hod of  l oadi ng and det onat i ng;  pr ocedur e t o 
conf i ne t he char ge wi t h st emmi ng;  and maxi mum number  of  hol es t o be 
det onat ed f or  a pr oduct i on shot  pat t er n.   I ni t i at i on syst em t o be 
depl oyed and t he means t o assur e each shot  hol e f i r es on i t s own del ay.

e.   Sequenci ng of  del ays f or  each shot  hol e t hat  wi l l  be empl oyed dur i ng 
bl ast i ng and t he maxi mum expl osi ve l oadi ng i n pounds of  expl osi ve per  
del ay.

f .   I ndi cat i on as t o whet her  decki ng or  boost er s wi l l  be used.

g.   Type and number  of  dr i l l  f r ames,  i ncl udi ng dr i l l  hol e di amet er ,  and 
expect ed pr oduct i on r at es/ day.

h.   Type of  bl ast  sei smogr aphs t o be used,  manuf act ur er ,  and when l ast  
cal i br at ed or  cer t i f i ed,  and t ypes of  v i deo camer as.

i .   The f or mat s of  al l  l ogs and r epor t s t o be used t hr oughout  t he l i f e of  
t he pr oj ect  desi gned t o r ecor d per t i nent  dat a bef or e,  dur i ng,  and 
af t er  t he bl ast i ng oper at i on.  Per t i nent  i nf or mat i on i ncl udes,  but  not  
be l i mi t ed t o,  t hose i t ems speci f i ed i n par agr aphs det ai l i ng t he 
submi t t al s.

j .   Names,  of f i ce mai l i ng addr esses and phone number s of  Cont r act or ' s 
r epr esent at i ves ( Bl ast i ng Consul t ant ,  Bl ast i ng Speci al i st ,  Bl ast er  i n 
Char ge,  and Sei smi c Speci al i st )  t o whi ch any i nf or mat i onal  i nqui r i es 
may be addr essed.

k.   Locat i on pl an,  manuf act ur er ' s l i t er at ur e,  and par amet er s t o be used i n 
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si t e sel ect i on f or  t he bl ast  sei smogr aphs and vi deo camer as.   The 
l ocat i on of  any ot her  moni t or i ng equi pment ,  when used.

l .   The met hods t hat  wi l l  be used t o pr event  al l  c i t ed adver se i mpact s 
dur i ng t he bl ast i ng act i v i t i es,  i ncl udi ng pr ot ect i on of  nat ur al  
r esour ces.

m.   Compl et e l i s t  of  f l oat i ng pl ant  i nvol ved i n pr oduct i on bl ast i ng 
oper at i ons.

n.   Wi t hi n t he bl ast i ng pl an consi der  t he mul t i pl e t ypes of  commer ci al  
vessel s t hat  wi l l  be on t he wat er  over  t he per i od of  t he excavat i on 
and r emoval  pr ogr am.   Not i f y t he sai l / yacht  c l ubs,  et c. ,  of  pl ans t o 
bl ast  i n advance and what  t r af f i c  cont r ol  and pr oxi mi t y r est r i ct i ons 
wi l l  be i mpl ement ed.

o.   Submi t  t he means and met hods t o be used t o r ecover  and di spose of  al l  
shock cor d/ t ubi ng and i ni t i at i on t r ansmi ssi on- l i ne debr i s i mmedi at el y 
f ol l owi ng each shot .

3. 6. 1. 6   Test - Bl ast  Pl an

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Have an exper i enced per son,  who i s pr ovi ded 
wi t h t he wor k r est r i ct i ons,  det er mi ne t he f i r st  t est  
shot ' s number  of  shot  hol es,  t he i ni t i al  maxi mum 
char ge wei ght  per  del ay f or  t he t est  bl ast i ng,  and 
t he second t est  bl ast ' s number  of  shot  hol es.   For  
some under wat er  bl ast i ng pr oj ect s,  t he r est r i ct i ons 
may be so l i mi t i ng t hat  t he i ni t i al  char ge wei ght  
per  del ay wi l l  be qui t e l ow,  per haps kg,  5 l b per  25 
ms del ay.   Ot her  l ar ge pr oj ect s wi t h f ew 
nat ur al - r esour ce concer ns and gr eat  l at er al  
di st ances t o non- f eder al  st r uct ur es may have a l ar ge 
i ni t i al  char ge wei ght  per  25 ms del ay.   The f or mer  
pr oj ect s may have a pr oduct i on bl ast i ng al l owabl e 
maxi mum char ge wei ght  per  del ay.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Test  Bl ast i ng i s t he i ni t i al  bl ast i ng f or  t he pr oj ect  st ar t i ng wi t h l ower  
expl osi ve l oadi ng i n shot  hol es and f ewer  shot - hol es i n each i ni t i al  shot  
pat t er n.   The pur pose of  t he Test  Bl ast i ng i s t o saf el y bui l d t o t he l evel  
of  Pr oduct i on Bl ast i ng and t o accumul at e dat a t o avoi d shot - hol e r i f l i ng 
and t he ci t ed adver se ef f ect s f r om bl ast i ng.   An I ndi v i dual  Shot  Pl an must  
be pr ovi ded f or  each Test  Bl ast .  

A mi ni mum of  t hr ee shot s ar e r equi r ed f or  t he Test  Bl ast i ng.   I ncr ease t he 
number  of  shot  hol es l oaded and t he maxi mum char ge wei ght  per  del ay of  
subsequent  t est  and pr oduct i on shot  pat t er ns onl y i f  t he pr i or  t est  shot  
was appar ent l y successf ul .   An appar ent l y successf ul  shot  pat t er n i s 
def i ned as a pr oper l y f i r ed pat t er n wi t hout  r i f f l i ng pl umes t hat  has 
seemed t o have been ef f ect i ve pr i or  t o excavat i on and has r emai ned bel ow 
t he maxi mum,  peak par t i c l e vel oci t y val ues,  as pr escr i bed i n par agr aph 
ALLOWABLE VI BRATI ON.   For  t he next  i mmedi at e t est  shot  pat t er n,  use a 
smal l er  number  of  l oaded dr i l l  hol es and a smal l er  maxi mum char ge wei ght  
per  del ay,  i f  ( 1)  t he pr i or  shot  pat t er n had a r i f l i ng pl ume [ and] [ or ]  ( 2)  
under est i mat ed t he r ecor ded,  PPV by 25 per cent  at  any moni t or i ng l ocat i on 
[ and] [ or ]  ( 3)  had any t ype of  mi sf i r e,  damage or  i nj ur y or  acci dent  or  
c l ai m t her eof .
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a.   Li mi t  t he f i r st  t est  shot  t o [ 3]  [ _____]  t ot al  dr i l l ed shot  hol es i n a 
s i ngl e r ow and have a maxi mum char ge wei ght  per  del ay of  [ _____]  kg 
[ _____]  l b of  expl osi ve mat er i al s per  25- ms del ay.

b.   Li mi t  t he second t est  shot  t o [ 7]  [ _____]  t ot al  shot  hol es i n a s i ngl e 
r ow of  t he shot  pat t er n of  t he Cont r act or ' s choosi ng and t o a maxi mum 
char ge wei ght  per  del ay of  doubl e t he f i r st  shot ' s maxi mum char ge 
wei ght  per  del ay,  i f  t he f i r st  t est  shot  was compl et el y sat i sf act or y.

c.   The t hi r d and any f ur t her  t est  shot  pat t er ns may use doubl e t he number  
of  t he shot  hol es of  t he pr ecedi ng sat i sf act or y shot ,  i ncl uded wi t hi n 
t wo or  mor e shot  r ows,  and doubl e maxi mum char ge wei ght  per  del ay of  
t he pr ecedi ng sat i sf act or y shot [  t o t he pr oduct i on- shot  maxi mum 
al l owabl e char ge wei ght  per  del ay of  [ _____]  kg [ _____]  l b of  
expl osi ve mat er i al s per  25- ms del ay] .

A Test - Bl ast  Eval uat i on Repor t  must  be pr ovi ded wi t hi n t wo busi ness days 
t o t he Cont r act i ng Of f i cer ' s r epr esent at i ve i n wr i t i ng and by e- mai l  t o 
t he c i t ed e- mai l  addr ess l i s t i ng once t he l ast  Test  Bl ast  has r eached t he 
expl osi ve l oad per  shot  hol e and t he number  of  shot  hol es and r ows t o 
conduct  Pr oduct i on Bl ast i ng.

3. 6. 2   I ndi v i dual  Shot  Pl ans

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The Mast er  Bl ast i ng Pl an must  pr ovi de t he 
f or mat  of  t he I ndi v i dual  Shot  Pl an f or  appr oval  wi t h 
t he Mast er  Bl ast i ng Pl an.   I ncl ude wi t hi n l i s t  i t em 
3. 6. 2 b. ( 6)  al l  speci al  dut i es and/ or  act i ons 
r equi r ed f or  t he pr oj ect  t hat  have been est abl i shed 
f or  pr ot ect i on of  i ndi v i dual s,  nat ur al  r esour ces,  
and/ or  st r uct ur es.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

The Cont r act or  must  submi t  an I ndi v i dual  Shot  Pl an 24 hour s pr i or  t o any 
subsequent  dr i l l i ng and bl ast i ng f or  t hat  shot  pat t er n.   The f or mat  may 
ut i l i ze a spr eadsheet  f or  ease dat a ent r y but  r equi r es an act ual  s i gnat ur e 
and handwr i t t en dat e f or  i t s  submi ssi on.

Pr i or  t o each bl ast ,  i ncl udi ng Test  Bl ast s,  t he Cont r act or  must  submi t  f or  
t he Cont r act i ng Of f i cer ' s document at i on a pl an det ai l i ng al l  t he dat a 
r equi r ed i n t he I ndi v i dual  Shot  Pl an' s f or mat  of  t he appr oved Mast er  
Bl ast i ng Pl an.   The pl an wi l l  pr ovi de al l  t he per t i nent  aspect s of  t he 
bl ast  desi gn i ncl udi ng,  but  not  l i mi t ed t o,  t he l oadi ng,  f i r i ng,  del ay 
sequence,  and speci al  consi der at i ons.   The I ndi v i dual  Shot  Pl an wi l l  
pr ovi de t he l ocat i on and dept h of  hol es,  i ncl i nat i on of  al l  hol es t hat  
wi l l  not  be ver t i cal ,  t he pr oposed dept h and t he spaci ng of  t he bl ast  
hol es,  amount ,  and st r engt h of  expl osi ves per  hol e and per  pat t er n,  t he 
pr oposed sequence of  f i r i ng and t i me del ays,  and est i mat ed t i me and day 
f or  t he pat t er n' s i ni t i at i on.   Each pr oposed shot  pat t er n wi l l  be desi gned 
by t he Cont r act or ' s Bl ast i ng Speci al i st  wi t h changes bei ng det er mi ned by 
obser vat i on of  t he way t he r ock br eaks as t he oper at i ons pr ogr ess.   The 
Cont r act or  must  t ake such pr ecaut i ons as ar e necessar y t o pr event  
di spl acement ,  cr acki ng or  damagi ng t he r ock out si de t he pr escr i bed l i mi t s 
of  dr edgi ng or  excavat i on.   The r ock out si de t he l i mi t s of  t he dr edgi ng 
must  be l ef t  i n as sound and undamaged a condi t i on as possi bl e.

a.   Submi t  an I ndi v i dual  Shot  Pl an t o t he Cont r act i ng Of f i cer ,  wi t h t he 
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ant i c i pat ed pl an f or  t he next  shot  pat t er n pr i or  t o dr i l l i ng t he shot  
hol es.    Fur ni sh each submi t t ed I ndi v i dual  Shot  Pl an as a s i gned paper  
copy and i n di gi t al  f or m t o t he e- mai l  l i s t i ng r equi r ed by t he 
Cont r act i ng Of f i cer .   The I ndi v i dual  Shot  Pl an may be devel oped i n a 
f or mat  t hat  easi l y pr ovi des dat a t hat  r emai ns t he same f or  t he act ual  
shot  i nf or mat i on i n t he Dai l y Bl ast i ng and Removal  Log and t he 
I ndi v i dual  Shot  Repor t  wi t h i t s i ncl uded r epor t s.

b.   The I ndi v i dual  Shot  Pl an i ncl udes,  as a mi ni mum,  t he f ol l owi ng i t ems:

( 1)  The shot  pat t er n' s name/ number ,  coor di nat e l ocat i ons of  t he 
out er most  hol es of  t he shot  pat t er n,  any speci f i c  pur pose f or  t he 
shot ,  t he ant i c i pat ed t i me,  dat e,  weat her  condi t i ons,  and t he 
wat er  condi t i ons and i t s el evat i on at  t he ant i c i pat ed t i me of  t he 
shot ;

( 2)  The t ot al  number  of  hol es t o be shot ,  t he shot - hol e di amet er ,  t he 
t ot al  wei ght  of  expl osi ves,  number  of  del ays,  l oad densi t y and 
powder  f act or  f or  t he shot ,  t he maxi mum char ge wei ght  per  del ay,  
t he c l osest  appr oach,  scal ed di st ance and est i mat ed PPV and 
ai r bl ast  over pr essur es at  each moni t or i ng l ocat i on;

( 3)  A l ar ge- scal e pl an map depi ct i ng t he pr oposed l ayout  of  shot  hol e 
pat t er n,  t i mi ng and del ay sequence;  

( 4)  An el evat i on sket ch showi ng a t ypi cal  hol e' s l oadi ng f r om t he 
wat er  sur f ace t o t he bot t om of  t he dr i l l  hol e wi t h an el evat i on 
scal e,  i ncl udi ng t he el evat i on of  t he r emoval  gr ade,  t he t op of  
sound r ock,  t he t op and bot t om el evat i on of  st emmi ng,  t he t op and 
bot t om posi t i on of  expl osi ve mat er i al s,  and t he posi t i on of  al l  
det onat or s,  boost er s and pr i mer s i n t he hol e;

( 5)  A t abul ar  l i s t i ng,  whi ch may be a pr i nt ed spr eadsheet  page,  by 
hol e i n t he ascendi ng t ot al  del ay t i me or der  by t he descr i bi ng:   
r ow and number  wi t hi n t he r ow of  t he shot  hol e,  t ot al  del ay t i me,  
t he t ot al  char ge wei ght  of  expl osi ve mat er i al s f or  t he ent i r e 
hol e,  t he l ar gest  char ge wei ght  of  any deck wi t hi n a hol e on a 
separ at e 25- ms del ay i f  any,  t op of  sound r ock el evat i on,  bot t om 
hol e el evat i on or  t he t op of  st emmi ng el evat i on at  t he bot t om of  a 
shot  hol e t hat  was over - dr i l l ed i n dept h and backf i l l ed,  st emmi ng 
el evat i ons,  and det onat or ,  pr i mer  and boost er  el evat i ons i n t he 
hol e;

( 6)  The est i mat ed PPV and ai r bl ast  over pr essur e at  each sei smogr aph 
l ocat i on and t he l at er al  c l ose appr oach di st ance f r om t he shot  
pat t er n t o each sei smogr aph;

( 7)  t he means t o r emove and di spose of  al l  shock cor d/ t ubi ng and/ or  
i ni t i at i on t r ansmi ssi on- l i ne debr i s i mmedi at el y f ol l owi ng t he shot ;

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Compl et e t he r equi r ed Nat ur al  Resour ce 
act i v i t i es t hat  t he Cont r act or  must  ei t her  conduct  
or  i ni t i at e t he shot  wi t h coor di nat i on of  ot her  
of f i ces f or  t hem t o conduct  t he r equi r ed Nat ur al  
Resour ce act i v i t i es of  par agr aph NATURAL RESOURCE 
ASSESSMENT.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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[ ( 8)  The Cont r act or  must  empl oy a Nat ur al  Resour ce Subcont r act or ,  
submi t t ed t o t he Cont r act i ng Of f i cer  t o [ l i s t  act i v i t i es]  and t he 
Cont r act or  must  conduct  t he shot  i n coor di nat i on wi t h ot her  
of f i ces as t hey per f or m [ l i s t  act i v i t i es] ;  and

] ( 9)  The name,  t i t l e,  and si gnat ur e of  t he Bl ast i ng Speci al i st  
pr ovi di ng t he f or m wi t h t he dat e of  t he s i gnat ur e.

3. 6. 3   Test - Bl ast  Eval uat i on Repor t

Pr ovi de a r epor t  summar i z i ng t he Test  Bl ast i ng and submi t  t he r epor t  wi t h 
t he I ndi v i dual  Shot  Repor t  of  t he f i r st  appar ent l y successf ul  pr oduct i on 
shot .

3. 6. 4   I ndi v i dual  Shot  Repor t s

The Cont r act or  must  submi t  an I ndi v i dual  Shot  Repor t s,  bot h i n wr i t i ng t o 
t he Cont r act i ng Of f i cer  and by e- mai l  di st r i but i on t o t he r equi r ed e- mai l  
addr esses,  on t he next  busi ness day and pr i or  t o any subsequent  dr i l l i ng 
and bl ast i ng f or  t he next  shot  pat t er n.   The suppor t i ng r epor t s r el at ed t o 
each shot  pat t er n,  whi ch was not  i ncl uded wi t h t he I ndi v i dual  Shot  Repor t ,  
must  be pr ovi ded wi t h t hei r  r equi r ed dat a by t he submi ssi on dat e of  each 
suppor t i ng submi ssi on.   The I ndi v i dual  Shot  Repor t  may ut i l i ze t he 
spr eadsheet s,  maps,  and sket ches of  t hat  shot ' s I ndi v i dual  Shot  Pl an,  
whi ch have been cor r ect ed or  r evi sed f or  t he act ual  shot - hol e use,  
l oadi ng,  t i mi ng f i r i ng,  and obser ved or  r ecor ded i mpact s.

The Cont r act or  must  submi t  f or  t he Ar ea Of f i ce' s document at i on a speci f i c  
set  of  r epor t s of  al l  t he act ual  i nf or mat i on f r om an i ni t i at ed shot  
pat t er n,  i ncl udi ng Test  Bl ast s,  r equi r ed i n t he I ndi v i dual  Shot  Repor t ' s  
f or mat  of  t he appr oved Mast er  Bl ast i ng Pl an.   The r ecor d wi l l  pr ovi de al l  
t he per t i nent  aspect s of  t he bl ast  desi gn i ncl udi ng,  but  not  l i mi t ed t o:  
t he t i me,  dat e and weat her  condi t i ons at  t he bl ast ' s i ni t i at i on;  pr oposed 
shot  hol es t hat  wer e abandoned;  t he act ual  shot  hol es'  posi t i ons and 
el evat i ons of  st emmi ng,  l oadi ng,  decki ng,  i t s del ay and f i r i ng sequence,  
and speci al  consi der at i ons;  t he t ot al  wei ght  of  expl osi ves and t he maxi mum 
char ge wei ght  per  del ay f or  t he pat t er n;  al l  per t i nent  f act or s about  
s i gnal i ng and pr ovi di ng t he al l - c l ear  s i gnal ;  t he peak par t i c l e vel oci t y 
of  al l  sei smogr aphs;  and,  any del ays t o shot  i ni t i at i on and al l  bl ast  
i mpedi ment s,  i ncl udi ng by not  l i mi t ed t o,  shot - hol e r i f l i ng pl umes,  
obser ved i mpact s f r om bl ast i ng,  mi sf i r i ng,  and r epor t s of  damage f r om 
bl ast i ng.   The I ndi v i dual  Shot  Repor t  wi l l  i ncl ude or  be f ol l owed wi t h al l  
t he suppor t i ng r epor t s f r om t he shot  pat t er n.   Each I ndi v i dual  Shot  Repor t  
wi l l  be s i gned by t he Cont r act or ' s Bl ast i ng Speci al i st  or  Bl ast er  i n 
Char ge,  whoever  i ni t i at ed t he shot  pat t er n' s f i r i ng.   The Cont r act or  must  
t ake such pr ecaut i ons as ar e necessar y t o pr event  di spl acement ,  cr acki ng 
or  damagi ng t he r ock out si de t he pr escr i bed l i mi t s of  dr edgi ng or  
excavat i on.   The r ock out si de t he l i mi t s of  t he dr edgi ng must  be l ef t  i n 
as sound and undamaged a condi t i on as possi bl e.

a.   The I ndi v i dual  Shot  Repor t  may be devel oped i n a f or mat  t hat  easi l y 
pr ovi des dat a t hat  r emai ns t he same f r om t he pr oposed desi gn of  t he 
I ndi v i dual  Shot  Pl an and t he act ual  shot  i nf or mat i on f or  t he shot ' s 
suppor t i ng r epor t s and i n t he Dai l y Bl ast i ng.

b.   The I ndi v i dual  Shot  Recor d i ncl udes,  as a mi ni mum,  t he f ol l owi ng i t ems:

( 1)  The shot  pat t er n' s name/ number ,  coor di nat e l ocat i ons of  t he 
out er most  hol es of  t he shot  pat t er n,  any speci f i c  pur pose f or  t he 
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shot ,  t he ant i c i pat ed t i me,  dat e,  weat her  condi t i ons,  wat er  
condi t i ons and i t s el evat i on at  t he t i me of  t he shot ;

( 2)  The t ot al  number  of  hol es t o be shot ,  t he shot - hol e di amet er ,  t he 
t ot al  wei ght  of  expl osi ves,  number  of  del ays,  l oad densi t y and 
powder  f act or  f or  t he shot ,  t he maxi mum char ge wei ght  per  del ay,  
t he c l osest  appr oach,  scal ed di st ance and r ecor ded PPV and 
ai r bl ast  over pr essur es at  each moni t or i ng l ocat i on;

( 3)  A l ar ge- scal e pl an map depi ct i ng t he l ayout  of  shot  hol e pat t er n,  
t i mi ng,  and del ay sequence;

( 4)  A t abul ar  l i s t i ng,  whi ch may be a pr i nt ed spr eadsheet  page,  by t he 
l oaded shot  hol e i n t he ascendi ng t ot al  del ay t i me or der  by t he 
descr i bi ng:   r ow and number  wi t hi n t he r ow of  t he shot  hol e,  t ot al  
del ay t i me,  t he t ot al  char ge wei ght  of  expl osi ve mat er i al s f or  t he 
ent i r e hol e,  t he l ar gest  char ge wei ght  of  any deck wi t hi n a hol e 
on a separ at e 25- ms del ay i f  any,  t op of  sound r ock el evat i on,  
bot t om hol e el evat i on or  t he t op of  st emmi ng el evat i on at  t he 
bot t om of  a shot  hol e t hat  was over - dr i l l ed i n dept h and 
backf i l l ed,  st emmi ng el evat i ons,  and det onat or ,  pr i mer  and boost er  
el evat i ons i n t he hol e;

( 5)  The r ecor ded PPV and ai r bl ast  over pr essur e at  each sei smogr aph 
l ocat i on and t he l at er al  c l ose appr oach di st ance f r om t he shot  
pat t er n t o each sei smogr aph;

( 6)  The r emoval  and di sposal  of  al l  shock cor d/ t ubi ng and i ni t i at i on 
t r ansmi ssi on- l i ne debr i s i mmedi at el y f ol l owi ng t he shot [ ;  each 
r equi r ed saf et y,  pr ot ect i ve,  and nat ur al - r esour ce act i on conduct ed 
f or  t he i ni t i at ed shot  wi t h t hei r  suppor t i ng dat a] ;

( 7)  A shor t  nar r at i ve of  any pecul i ar i t i es or  i mpedi ment s or  adver se 
i mpact s or  acci dent / mi sf i r e wi t h t he shot ,  i f  any;

( 8)  The name,  t i t l e,  and si gnat ur e of  t he Bl ast i ng Speci al i st  
pr ovi di ng t he f or m wi t h t he dat e of  t he s i gnat ur e.

3. 6. 4. 1   Dr i l l i ng Logs

The Bl ast er  i n Char ge or  a Bl ast er  wi t h t he assi st ance of  t he dr i l l er  wi l l  
l og each shot  hol e,  as t he hol e i s bei ng advanced.   No dr i l l i ng wi l l  be 
i ni t i at ed wi t hout  t he Bl ast er  i n Char ge or  a Bl ast er  t o l og t he hol e by a 
measur ement  means of  dr i l l  bi t ' s  dept h,  t he downwar d r i g pr essur e,  
advancement  r at e of  dr i l l i ng,  and ai r - wat er  r et ur n of  cut t i ng wi t h t he 
dr i l l er ' s f ul l  assi st ance.   The l og must  r ecor d t he mat er i al  encount er ed 
at  t he dr i l l  bi t ' s  dept h t o a pr eci s i on of  0. 03 m 0. 1 f t .   The dr i l l i ng 
f or  each shot  hol e must  be assessed t o det er mi ne,  and t he l og must  r ecor d,  
t he ver t i cal  dept h/ el evat i on of  encount er i ng sedi ment ,  weat her ed r ock,  t he 
Top of  Fi r m Rock,  and voi ds t o t he t ot al  dr i l l ed dept h.   The shot - hol e 
l ogs f or  al l  t he shot  hol es i n a shot  pat t er n must  be pr ovi ded at  t he same 
t i me as t he I ndi v i dual  Shot  Repor t .   An accept abl e sampl e dr i l l i ng l og i s 
pr ovi ded i n EM 1110- 2- 3800.

3. 6. 4. 2   I ndi v i dual  Shot  Vi br at i on Moni t or i ng Repor t

Af t er  each shot ,  submi t  an I ndi v i dual  Shot  Vi br at i on Moni t or i ng  Repor t ,  
whi ch wi l l  r equi r e t he use of  bl ast  sei smogr aphs,  t o measur e t he vi br at i on 
cr eat ed f r om t he bl ast i ng act i v i t i es.   Submi t  t he I ndi v i dual  Shot  
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Vi br at i on Repor t  t o t he Cont r act i ng Of f i cer  by or  bef or e Noon of  t he 
second busi ness day f ol l owi ng t he shot ,  whi ch i s bei ng r epor t ed.   Submi t  
each I ndi v i dual  Shot  Vi br at i on Repor t  as a s i gned paper  copy and i n 
di gi t al  f or m t o t he e- mai l  l i s t i ng r equi r ed by t he Cont r act i ng Of f i cer .   
Thi s wi l l  be pr ovi ded at  t he pr e- const r uct i on meet i ng.

Di r ect  t he speci al t y f i r m pr ovi di ng t he sei smi c speci al i st ,  wi t h appr oval  
of  t he Cont r act i ng Of f i cer ,  t o pl ace bl ast  sei smogr aphs,  consi st i ng of  
t hr ee component  sei smogr aphs,  ( 1)  at  i mpor t ant  st r uct ur es,  and ( 2)  ot her  
l ocat i ons desi gnat ed by t he Cont r act i ng Of f i cer .   At  l east  [ t hr ee]  [ _____]  
sei smogr aph l ocat i ons wi l l  be r equi r ed f or  ever y bl ast  dur i ng t hi s 
pr oj ect . [   Pl ace addi t i onal  sei smogr aphs at  each speci f i ed moni t or i ng 
l ocat i ons. ]

Sampl es of  possi bl e I ndi v i dual  Shot  Vi br at i on Repor t  f or mat s ar e i n 
EM 1110- 2- 3800,  pp B- 9 and B- 10.   The mi ni mum r equi r ed i nf or mat i on t o be 
submi t t ed i n t he I ndi v i dual  Shot  Vi br at i on Repor t  i ncl udes:

a.   Dat e and t i me of  r ecor di ng f r om each sei smogr aph;

b.   Type ( br and and model )  of  t hr ee- component  sei smogr aphs used,  ser i al  #,  
and posi t i on name;

c.   Who per f or med,  and t he dat e of ,  t he most  r ecent  cal i br at i on of  each 
sei smogr aph,  and i t s sensi t i v i t y;

d.   The f i r m and empl oyee who pl aced t he bl ast  sei smogr aph;

e.   Sei smogr aph i nst al l at i on pr ocedur es t o pr event  di st ur bance dur i ng 
moni t or i ng,  vandal i sm,  and damage,  and whet her  t he sei smi c dat a i s 
bei ng t el emet er ed or  downl oaded i ndi v i dual l y;

f .   Set  t r i gger  l evel s;

g.   Maxi mum f or  each of  t he t hr ee,  component  PPV i n uni t s of  cent i met er s 
per  second ( cps)  i nches per  second ( i ps) ,  t he maxi mum t ot al  vect or - sum 
peak par t i c l e vel oci t y i n uni t s of  cent i met er s per  second ( cps)  i nches 
per  second ( i ps) ,  and a l og- l og gr aph of  al l  maxi mum t ot al  vect or - sum 
peak par t i c l e vel oci t y ver sus squar e- r oot  scal ed di st ance i n uni t s of  
sqr  met er / k i l ogr am ( sqr  m/ kg)  sqr  f eet / pound ( sqr  f t / l b)  f or  al l  
sei smi c  r ecor ds of  al l  pr i or  shot s f or  t hi s pr oj ect ;

h.   A gr aph of  t he PPV ver sus f r equency f or  each sei smogr aph l ocat i on t hat  
t r i gger ed;

i .   The maxi mum ai r bl ast  over pr essur es i n uni t s of  k i l opascal s ( kPa)  
pounds per  squar e i nch ( psi )  at  any t r i gger ed moni t or i ng l ocat i on and 
t he r esul t s f r om noi se t est s bef or e bl ast i ng i n t he f i r st  r epor t ;

j .   A nar r at i ve descr i pt i on of  any pecul i ar i t i es or  i mpedi ment s or  adver se 
i mpact s or  acci dent / mi sf i r e f or  t he shot ;  and,

k.   The name,  t i t l e,  and si gnat ur e of  t he Sei smi c Speci al i st  pr ocessi ng 
and i nt er pr et i ng t he dat a and pr ovi di ng t he r epor t  wi t h t he dat e of  
t he s i gnat ur e.

3. 6. 4. 3   I ndi v i dual  Shot  Vi deos

The Cont r act or  wi l l  make a v i deo r ecor di ng of  each shot  pat t er n i n a c l ear  
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and consi st ent  manner .   Vi deo r ecor di ng must  i ncl ude dat e,  t i me,  and 
l ocat i on.  The di gi t al  v i deo f i l e must  be f ur ni shed wi t h t he I ndi v i dual  
Shot  Repor t  i n a f or mat  not ed wi t hi n t he Mast er  Bl ast i ng Pl an and appr oved 
by t he Cont r act i ng Of f i cer .   The submi ssi on must  be made t o t he Pr oj ect  
Of f i ce and t o al l  on t he e- mai l  addr ess l i s t i ng.   A l i br ar y of  bl ast  
v i deos wi l l  be mai nt ai ned f or  al l  bl ast s and wi l l  be r eadi l y cr oss 
r ef er enced wi t h i ndi v i dual  bl ast  pl ans and post  bl ast  eval uat i ons.

3. 6. 4. 4   Repor t s of  Requi r ed Saf et y,  Pr ot ect i ve,  and Nat ur al  Resour ce 
Pr ogr ams

Speci f y t he dat a submi ssi on f or  r equi r ed saf et y,  pr ot ect i ve,  and 
nat ur al - r esour ce act i ons.   A summar y r epor t  must  be submi t t ed by noon [ 2]  
[ _____]  busi ness days af t er  t he shot  of  t he [ speci al  moni t or i ng of  a 
cr i t i cal  or  essent i al  f aci l i t y  or  of  a gover nment  or  commer ci al  st r uct ur e,  
[ and] [ or ]  an avi an or  mammal i an wat ch pr ogr am f or  assur ance t hat  a shot  i s 
not  i ni t i at ed at  a t i me when t he ci t ed speci es i s pr esent ,  [ and] [ or ]  
under wat er  pr essur e wave moni t or i ng,  [ and] [ or ]  ot her  agr eed/ negot i at ed 
pr ogr am] .

3. 6. 5   Dai l y Bl ast i ng and Removal  Log

The Cont r act or  must  submi t  a Dai l y Bl ast i ng and Removal  Log,  bot h i n 
wr i t i ng t o t he Cont r act i ng Of f i cer  and by e- mai l  di st r i but i on t o t he 
r equi r ed e- mai l  addr esses,  on t he next  busi ness day.   The Dai l y Bl ast i ng 
and Removal  Log summar i es al l  t he dr i l l i ng and bl ast i ng act i v i t i es,  
sur veyi ng,  dr edgi ng [ and] [ or ]  r emoval  of  spoi l s,  and di sposal  oper at i ons 
f or  any day t hat  one or  mor e of  t hose oper at i ons wer e conduct ed.   The 
Dai l y Bl ast i ng and Removal  Log wi l l  be s i gned by t he desi gnat ed 
r epr esent at i ve of  t he Cont r act or ,  appr oved i n t he Mast er  Bl ast i ng Pl an.

3. 7   DRI LLI NG AND BLASTI NG

3. 7. 1   Under wat er  Shot  Hol es

No dr i l l i ng wi l l  be i ni t i at ed wi t hout  t he Bl ast er  i n Char ge or  a Bl ast er  
t o l og t he hol e and conf i r m t he pr oper  posi t i oni ng of  t he shot  hol e.   For  
under wat er  bl ast i ng,  t he Cont r act or  must  be pr epar ed t o:  dr i l l ;  l og t he 
hol e;  r esol ve t he uni t s encount er ed i n dr i l l i ng;  r eassess t he Shot  Pl an' s 
i nt ent  f or  t hat  par t i cul ar  shot  hol e;  l oad expl osi ves,  boost er s,  
i ni t i at or s and del ays,  pl ace st emmi ng i n sound r ock;  and r ai se t he f i r i ng 
l i ne.    I f  a shot  hol e cannot  be dr i l l ed or  c l eaned out ,  t he Cont r act or  
wi l l  be r equi r ed t o r e- dr i l l  t hat  shot  hol e or  pr oper l y cor r ect  t he shot  
desi gn t o del et e t hat  hol e.

3. 7. 2   Shot  Hol e Loggi ng

The Bl ast er  i n Char ge or  a Bl ast er  wi l l  l og each dr i l l ed hol e,  as t he hol e 
i s bei ng dr i l l ed.   The Bl ast er  i n Char ge or  a Bl ast er  wi l l  l og t he shot  
hol e by a measur ement  means of  dr i l l  bi t ' s  el evat i on,  t he downwar d r i g 
pr essur e,  advancement  r at e of  dr i l l i ng,  and ai r - wat er  r et ur n of  cut t i ng 
wi t h t he dr i l l er ' s f ul l  assi st ance.   The shot  hol es must  be l ogged dur i ng 
dr i l l i ng and measur ed upon compl et i on wi t h a wei ght ed t ape f or  i t s f ul l  
dept h bef or e any expl osi ves ar e l oaded i nt o any of  t he hol es.

I f  any hol es ar e t oo deep,  t hen t hese hol es wi l l  be f i l l ed t o t he pr oper  
dept h wi t h st emmi ng.   Repeat ed,  s i gni f i cant  voi ds,  0. 2 m 0. 5 f t  or  l ar ger ,  
must  be r epor t ed t o t he Cont r act i ng Of f i cer .   The Bl ast i ng Consul t ant  may 
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need t o assess t he i ssue of  voi ds.   Shoul d voi ds become conf i nement  i ssue 
bl ast i ng wi l l  be del ayed unt i l  t he Cont r act i ng Of f i ce i s sat i sf i ed t hat  
pot ent i al  pr obl ems r el at ed t o bl ast i ng ar ound t he voi d have been pr oper l y 
addr essed.

3. 7. 3   St emmi ng

Al l  shot  hol es must  have appr opr i at el y s i zed st emmi ng mat er i al  of  t he 
pr oper  ver t i cal  pl acement  l engt h t o opt i mi ze t he bl ast  desi gn.   Loss of  
expl osi ve conf i nement  can be due t o i mpr oper  st emmi ng mat er i al  t ype and 
poor l y pl aced st emmi ng.   Tamped st emmi ng must  be pl aced f r om t he t op of  
f i r m r ock ( or  har d mat er i al ) ,  as det er mi ned f r om t he dr i l l i ng l og,  t o t he 
t op of  t he expl osi ve char ge.   St emmi ng must  al so be used t o f i l l  voi ds,  i f  
any,  as not ed on t he dr i l l i ng l og of  t hat  shot  hol e.

3. 7. 3. 1   St emmi ng Mat er i al

St emmi ng must  consi st  of  wel l - gr aded,  cr ushed,  angul ar  st one wi t hout  
f i nes.  The gr adat i on of  t he cr ushed,  angul ar  st one i s bet ween 3. 0 mm 1/ 8 
i nch and 10. 0 mm 3/ 8 i nch i n di amet er .   No soi l  or  dr i l l  cut t i ngs or  
r ounded par t i c l es of  t he not ed gr adi ng may be used as st emmi ng mat er i al .    

3. 7. 3. 2   Lengt h of  St emmi ng

The mi ni mum ver t i cal  l engt h of  t amped st emmi ng wi t hi n r ock,  or  har d 
mat er i al s,  of  a shot  hol e must  be t he gr eat er  of  0. 60 m 2. 0 f t  or  ei ght  
t i mes t he shot  hol e' s di amet er .   Thi s mi ni mum l engt h of  st emmi ng must  be 
pl aced i n f i r m r ock,  or  har d mat er i al s,  t o cont ai n t he gaseous pr oduct s of  
det onat i on bot h bel ow t he t op of  f i r m r ock and on ei t her  s i de of  ( above or  
bel ow)  voi ds,  i f  any,  wi t h an expl osi ve char ge.

3. 7. 4   Loadi ng Shot  Hol es

St emmi ng,  decki ng,  shot  hol e expl osi ves'  l oadi ng,  and shot  pl an r evi s i ons 
f or  each shot  hol e must  be made upon compl et i on of  dr i l l i ng t o t he t ot al  
dept h f r om t he l oggi ng of  t hat  under wat er  shot  hol e.   Resol ve whet her  t o 
abandon t he shot  hol e or  l oad t he hol e f r om t he Shot  Pl an' s i nt ent  and t he 
i nf or mat i on r esol ved by t he shot  hol e' s l og.

3. 8   I MPACT MONI TORI NG

Moni t or i ng of  t he bl ast i ng may be r equi r ed f or  publ i c saf et y or  
nat ur al - r esour ce pr ot ect i on.  The Cont r act or  wi l l  be r esponsi bl e f or  t he 
payment  and ser vi ces of  one or  mor e,  i ndependent ,  t hi r d- par t y f i r ms t o 
conduct  t he r equi r ed moni t or i ng.   The Cont r act or  wi l l  make avai l abl e t he 
schedul e and bl ast i ng document s t o coor di nat e wi t h ot her  speci al i st s 
moni t or i ng i ssues f or :   t he publ i c ' s saf et y;  envi r onment al  concer ns f or  
ai r ,  wat er ,  and pr oper t y;  nat ur al  r esour ce pr ot ect i on;  and t he saf et y of  
st r uct ur es and f eat ur es.  

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Del et e i nappl i cabl e sect i ons.   The 
coor di nat i on wi t h ot her  f eder al ,  st at e,  and l ocal  
j ur i sdi ct i ons and agenci es,  t he publ i c,  and pr i vat e 
ent i t i es must  be compl et el y r esol ved bef or e 
f i nal i z i ng t he speci f i cat i ons.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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3. 8. 1   Publ i c- Use Ar ea Ef f ect s

The Cont r act or  wi l l  pr ovi de per sonnel ,  pat r ol l i ng vessel s or  vehi c l es,  and 
t he si gnage necessar y t o assur e saf e di st ances f r om al l  shot  pat t er ns ar e 
mai nt ai ned and physi cal l y moni t or ed at  publ i c- use ar eas on l and or  on 
wat er ,  and at  occupi ed st r uct ur es or  hi ghways or  ot her  f eat ur es r equi r i ng 
cont r ol .

3. 8. 2   Ai r bl ast  and Sei smi c Moni t or i ng

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Det er mi ne t he number  of  sei smogr aphs r equi r ed 
f or  t he pr oj ect  by t he near er  st r uct ur es or  f eat ur es 
t o pr ot ect  and t hei r  gener al  azi mut hal  di r ect i on.   
Ever y bl ast i ng pr ogr am shoul d have at  l east  t hr ee 
bl ast  sei smogr aphs depl oyed.   Mor e sei smogr aphs may 
be needed at  t he pr oj ect  t empor ar i l y  f or  gr een 
concr et e or  ot her  t empor ar y consi der at i ons or  by t he 
r equest  of  t he Cont r act i ng Of f i cer .   Whi l e ai r bl ast  
i s  r ar el y a concer n f or  under wat er  bl ast i ng,  
ai r bl ast  shoul d be r ecor ded at  a mi ni mum of  t hr ee 
sei smogr aph l ocat i ons i n di f f er ent  azi mut hal  
di r ect i ons.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Ai r bl ast  and vi br at i on moni t or i ng must  conf or m t o cur r ent  i ndust r y 
st andar ds and use equi pment  devel oped f or  bl ast  moni t or i ng.   The 
Cont r act or  wi l l  hi r e a subcont r act ed speci al t y f i r m,  i ndependent  of  t he 
Cont r act or ' s f i r m and ot her  sub- cont r act or s t o l ocat e,  mai nt ai n,  and 
r ecor d t he ai r bl ast  and vi br at i ons f r om ever y shot .   The subcont r act ed 
sei smi c f i r m t hr ough t hei r  empl oyee,  t he Sei smi c Speci al i st ,  wi l l  moni t or  
t he [ t hr ee]  sei smi c posi t i ons shown on t he pl ans or  accept ed by t he 
Cont r act i ng Of f i cer .   Addi t i onal  sei smogr aphs may be r equi r ed t empor ar i l y  
f or  ( gr een)  concr et e pl acement  or  ot her  t empor ar y consi der at i ons or  as 
r equi r ed by t he Cont r act i ng Of f i cer  f or  speci f i c  ai r bl ast  or  v i br at i on 
i ssues due t o bl ast i ng suspect ed at  l ocat i ons wi t hout  sei smogr aphs.   The 
sei smi c r ecor ds and t he I ndi v i dual  Shot  Vi br at i on Moni t or i ng Repor t s wi l l  
i nf or m t he Cont r act or  of  t he act ual  ai r bl ast  and vi br at i on par amet er s f r om 
ever y shot  and assur e t he gover nment  t hat  t he bl ast i ng has r emai ned wi t hi n 
t he al l owabl e ai r bl ast  and vi br at i on l evel s.

Pr ovi de 3 bl ast  Sei smogr aphs capabl e of  sampl i ng r at es of  15, 000 sampl es 
per  second or  hi gher  t hat  meet s I SEE PSBS.   The 15, 000 sampl es per  second 
accur acy i s r equi r ed t o acqui r e r epr oduci bl e v i br at i on r eadi ngs.   Each 
sei smogr aph pr ovi ded t o t he pr oj ect  must  have been cal i br at ed by t he 
manuf act ur er  wi t hi n s i x mont hs of  i t s  i nst al l at i on.   No sei smogr aph may be 
used at  t he pr oj ect  may have manuf act ur er ' s cal i br at i on l onger  t han el even 
mont hs pr i or  t o i t s dat e of  use.   The uni t s must  be sel f - cont ai ned except  
f or  ext er nal  geophones and mi cr ophones.   The sei smogr aphs wi t hout  er asi ng 
t he st or ed dat a must  be capabl e of  t el emet er i ng t he di gi t al  dat a or  
downl oadi ng t he di gi t al  dat a t o a por t abl e devi ce.   The uni t s must  be 
pr ogr ammed wi t h speci f i c  dat a f or  each si t e of  sei smogr aph pl acement ,  
whi ch i ncl udes sei smogr aph l ocat i on,  geophone bur i al  or  mount i ng met hod,  
cal i br at i on s i gnal ,  dat e,  and t i me of  t he r ecor d.   The sei smogr aphs must  
be housed i n pr ot ect i ve encl osur es,  i f  vandal i sm or  hi gh- t r af f i c  concer ns 
or  weat her  or  ot her  condi t i ons coul d l i mi t  t he cont i nuous,  pr oper  
r ecor di ng by t he sei smogr aphs.

The bl ast  sei smogr aphs must  not  be pl aced i nsi de of  a st r uct ur e,  unl ess 
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r equi r ed f or  t he desi gnat ed pur pose and aut hor i zed by t he Cont r act i ng 
Of f i cer .   The sei smogr aphs shoul d not  be pl aced near  a st r uct ur e unl ess 
t he i nt ent  i s t o measur e t hat  par t i cul ar  st r uct ur e' s speci f i c  r esponse t o 
t he bl ast .   The mi cr ophone must  be posi t i oned t o avoi d wave r ef l ect i ons of  
t he ai r bl ast  f r om t he ver t i cal ,  f r ont  or  s i de of  a st r uct ur e,  wal l  or  r ock 
f ace.   The mi cr ophone shoul d be pl aced at  a hei ght  of  0. 91 m 3. 0 f t .   The 
geophone f or  each sei smogr aph must  appr opr i at e f or  bur i ed i n soi l  or  f or  
bei ng physi cal l y secur ed t o r ock or  s i dewal k or  pavement  or  a concr et e 
f oundat i on.

The sei smogr aphs must  be oper at ed cont i nuousl y begi nni ng [ seven]  days 
bef or e t he f i r st  ant i c i pat ed Test  Bl ast .   Al l  The ai r bl ast  and vi br at i on 
ampl i t udes'  maxi mal ,  f r equenci es of  t hose ampl i t udes,  r epeat ed 
occur r ences,  and ot her  par amet er s f or  t he f i r st  per i od of  oper at i on bef or e 
t he f i r st  Test  Bl ast  wi l l  be r epor t ed as t he pr oj ect ' s backgr ound 
condi t i ons i n t he f i r st  I ndi v i dual  Shot  Vi br at i on Moni t or i ng Repor t .

The sei smogr aphs must  be oper at ed cont i nuousl y unt i l  t he excavat i on has 
been appr oved by t he Cont r act i ng Of f i cer .   The sei smogr aph may be r emoved 
f r om t he pr oj ect  and r epl aced af t er  t hei r  i ni t i al  depl oyment ,  i f  t her e 
wi l l  be no bl ast i ng f or  a per i od of  seven days or  l onger  and i f  t her e wi l l  
be no expl osi ves st or ed onsi t e dur i ng t hat  per i od.

3. 8. 3   I ndi v i dual  Shot  Vi deos

Recor d ever y shot  pat t er n' s bl ast  wi t h Ful l  Hi gh Def i ni t i on,  1080p,   
di gi t al  v i deo r ecor di ngs wi t h a mi ni mum of  30 f r ames per  second f r om t wo 
desi gnat ed l ocat i ons,  appr oxi mat el y per pendi cul ar  t o one anot her ,  t hat  
pr ovi de si de and f r ont  or  r ear  v i ews of  t he bl ast  and ar ea above i t .   The 
vi deo i mages must  not  cont ai n any ot her  t ext  t han t he shot  number .   
I ncl ude met adat a consi st i ng of  t he bl ast  I D,  dat e,  and t i me of  t he bl ast .   
I ndex t he t wo vi deo r ecor di ngs t o pr oper l y i dent i f y each bl ast .   Submi t  
t he pr oposed l ocat i ons of  t he t wo vi deo r ecor der s on a map wi t h t he 
I ndi v i dual  Shot  Pl an.   Fur ni sh el ect r oni c f i l e copi es of  v i deo r ecor di ngs 
on t he sFTP wi t hi n 24 hour s of  a bl ast .   I f  t he Cont r act i ng Of f i cer  
r equest s t hat  a copy of  t he v i deo be submi t t ed ear l i er ,  t hen del i ver  a 
copy wi t hi n one hour  of  t he r equest .   Mai nt ai n a di gi t al  v i deo l i br ar y of  
al l  bl ast s.

3. 8. 4   Ai r ,  Wat er  or  Land Pr ot ect i ons

The Cont r act or  wi l l  assur e t hat  al l  escapi ng or  r el eased gases,  f l ui ds,  
and sol i ds ar e wi t hi n appl i cabl e l i mi t s of  al l  f eder al ,  st at e,  and l ocal  
l aws,  r egul at i ons,  or di nances,  and gui del i nes.   Any r el eases of  f l ui ds or  
sol i ds t hat  ar e not  such l i mi t s wi l l  be i mmedi at el y r epor t ed,  mi t i gat ed,  
r et ai ned,  and r emoved f r om t he pr oj ect .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s sect i on shoul d emphasi ze t he i mpor t ance 
of  r ecover i ng al l  shock t ube.   Addi t i onal  det ai l s 
coul d i ncl ude t ypi cal  met hods of  r ecover y and best  
pr act i ces f or  t he cont ai nment  of  shock t ube.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

The Cont r act or  wi l l  r emove al l  shock cor d/ t ubi ng and i ni t i at i on 
t r ansmi ssi on- l i ne debr i s i mmedi at el y f ol l owi ng each shot .   Submi t  means 
and met hods f or  r emoval  i n Mast er  Bl ast i ng Pl an.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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NOTE:   Del et e i nappl i cabl e NATURAL RESOURCE 
ASSESSMENTS,  MI TI GATI ON AND MONI TORI NG par agr aphs 
t hat  ar e not  r equi r ed by coor di nat i on wi t h ot her  
f eder al ,  st at e,  and l ocal  j ur i sdi ct i ons and 
agenci es,  t he publ i c,  and pr i vat e ent i t i es,  whi ch 
must  be compl et el y r esol ved bef or e f i nal i z i ng t he 
speci f i cat i ons.   Each of  t he par agr aphs f or  Nat ur al  
Resour ces wi l l  r equi r e a desi gn by a qual i f i ed 
pr of essi onal ( s) ,  who has exper i ence wi t h such 
act i v i t y( i es) .   The act i v i t y ' s par agr aph t ext  f or  
t he Cont r act or ' s act i on must  be wr i t t en f or  t he 
speci f i c  pr oj ect  and uni que Nat ur al  Resour ce 
r equi r ement s.   None of  t hese act i v i t i es or  ot her  
possi bl e r equi r ed act i ons or  coor di nat i on by t he 
Cont r act or  have gener i c or  st andar d appr oaches,  much 
l ess nar r at i ves.   The Cont r act or  may be r equi r ed t o 
hi r e a speci al t y cont r act or  t o per f or m t he desi gned 
assessment ,  mi t i gat i on,  or  moni t or i ng,  or  t o 
coor di nat e t he bl ast i ng wi t h an ext er nal  
or gani zat i on r esponsi bl e f or  t he act i v i t y.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

3. 8. 5   Nat ur al  Resour ce Assessment s,  Mi t i gat i on and Moni t or i ng

[ _____]

3. 8. 5. 1   Fi sh- Repel l i ng Noi se

[ _____]

3. 8. 5. 2   Wat ch Pr ogr am

[ _____]

3. 8. 5. 3   Post - Bl ast  Fi sh Sur veys

[ _____]

3. 8. 5. 4   Ai r - Cur t ai n Mi t i gat i on

[ _____]

3. 8. 5. 5   Under wat er  Over pr essur e Moni t or i ng

[ _____]

3. 9   EXCAVATI ON VERI FI CATI ON

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s Bl ast i ng Sect i on pr esumes t hat  t he 
excavat i on( s)  wi l l  f ul l y  achi eve t he r equi r ed 
ver t i cal  and l at er al  l i mi t s.   Thi s par agr aph 
r ef er ences t he l ocat i on of  t he ver i f i cat i on 
pr ocedur es by i t s sect i on i n t he speci f i cat i ons.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Conduct  t he ver i f i cat i on of  t he compl et ed excavat i on,  as speci f i ed i n 
Sect i on [ EXCAVATI ON] ,  Par agr aph [ SURVEYS] .
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3. 10   SUBMERGED MATERI AL DI SPOSAL

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The Gui de Spec pr esumes t hat  mat er i al  
di sposal  wi l l  pr oper l y pl ace any onsi t e mat er i al  
di sposal .  Thi s par agr aph r ef er ences t he l ocat i on of  
t he mat er i al  di sposal  pr ocedur es by i t s sect i on i n 
t he speci f i cat i ons.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Tr anspor t  and pl ace al l  dr edged,  di spl aced,  or  excavat ed mat er i al s wi t hi n 
t he l i mi t s of  t he di sposal  zones bel ow t he speci f i ed el evat i ons,  as 
speci f i ed i n Sect i on [ DI SPOSAL] .

        - -  End of  Sect i on - -
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