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SECTION 31 23 01

UNDERWATER BLASTI NG
02/21; CHG 1: 11/21

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: This guide specification covers the

requi renents for underwater (from overwater vessels
and platforms) blasting and bl asting near a water
body wi th adverse inpacts for any use of blasting,
nost comonly submerged rock excavati on and/ or
subnerged structural demolition. |If any of the

mat eri al s bei ng bl asted and excavated are known to
be, or during the contract period nay possibly be,
above water, also use Section 31 23 06. 00 BLASTI NG -
SURFACE. For projects on a naval facility, consult
with local NAVFAC of fice, Naval Ordinance Safety and
Security Activity (NCSSA), and NAVSEA on

requi renents. NAVSEA OP5 Ammuni tion and Expl osive
Saf ety Ashore manual dictates many of the

requi renents and NOSSA has the final deternination
on any blasting on a Navy installation above or
underwat er. Reference NAVSEA OP5 nanual and cont act
| ocal Explosives Safety O ficer and Planner for the
base prior to revising the specification. Overal
NOSSA approval process can take 12-18 nonths
dependi ng on the | evel of approval required.

Adhere to UFC 1-300-02 Unified Facilities Cuide
Speci fications (UFGS) Format Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
items, choose applicable iten(s) or insert
appropriate informtion.

Renove i nformation and requirenments not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
this gui de specification are wel come and shoul d be
submtted as a Criteria Change Request (CCR)
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PART 1 GENERAL

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Consult with an office that has nobst recently
conpleted a simlar type of underwater or near-water
bl asting, while editing this section, to be

apprai sed of recent, specific requirenents,

gui dance, bl asting devel opments or under st andi ngs
for the subject project. Consult with, or have the
specifications reviewed by, a subject nmatter expert
in blasting for projects where blasting i ssues are
particularly challenging or where protections to the
public, structures/facilities, and/or natura
resources will require project-specific designs or
activities.

There are likely decisions and/or requirenents of

ot her agencies, the Safety Manual, and/or interna
departments, which could have an influence upon a
project's blasting specs. Sone of these issues my
be: navigational concerns and dealing with federal
state, and local jurisdictions and agencies; public
use of nearby federal, state and/or |ocal properties
near the project; evaluations of acceptable

vi brati ons and/or pressures affecting individuals or
reachi ng nearby structures; natural resource
(environnmental ) inmpact reviews, negotiations and/or
requi renents; cultural resource inpact reviews for

t heir considerations and/or requirenents;
constraints on the drilling or blasting procedures;
pre-bl ast inspections; special studies to facilitate
| ower cost of the bids or to encourage nore bid

subm ssions; the acquisition strategy for the
paynment; and, other concerns specific to the
project. |If there are required natural resource
protections, there will need to be resol utions
concerning specialty firms or professions, including
all of the appropriate references, designing the
activity(-ies) for the project, and the Contractor's
conduct of the activity(-ies), in full or part, or
the Contractor's coordination with a governnment
agency(-ies) or external office(s) conducting the
activity(-ies).

The following information will be indicated on the
proj ect draw ngs:

1. Surface elevations, existing and new, Applicable
datum for elevations and spatial coordinates will be
stated clearly for reference

2. Al utilities, whether trenched, buried, at the
surface or overhead to distances well beyond the
project's limts;

3. Location and record of all soil and rock borings
and test pits, including soil and rock
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classifications and their properties, weathered
rock, bit drops and voids, ground water
observations, and topsoil thickness encountered in
bori ng;

4. Location and limts of hard material, whether
rock or concrete, or other building materials; wth
caveats as to uncertainty as appropriate;

5. Excavation or denplition linmts with tol erances;

6. Details of any special limts that may require
line drilling, presplitting, reduced subdrilling,
and/ or specialty blasting practices;

7. Location of borrow and di sposal area, if |ocated
on CGovernment property;

8. Hydrological, hydraulic and i npoundnent data,
where applicabl e; and,

9. Details of all rights-of-way within the project
boundari es.

EE R R R S I R I R I R I R S R R R R S R R I R R R R R S R R O

1.1 SCOPE
The breakage of rock and hard/unyielding materials may be conducted by any
nmeans, unless otherw se stated herein. |If the contractor elects to use
drilling and bl asting for breakage or displacenent of any units, this
entire section is applicable and covers activities associated with
drilling and blasting for rock excavation at the surface. Contained
herein are procedures for all activities relating to drilling; blasting

and the transportation, storage and use of expl osives; breakage and

di spl acement of rock. The Contractor's blasting program and methods are

t hose necessary to acconplish the excavati on shown on the Contract

drawi ngs in accordance with the provisions specified herein. Control the
quantity of explosives fired in all blasting to prevent injuries to
persons and to avoid danage to all structures, properties, governnental
and nonprofit entities, comerce and busi nesses, and natural resources and
their habitat.

1.2 RELATED WORK SPECI FI ED ELSEWHERE

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: List any specifications that are rel ated,

such as Excavation, Earthwork, Demplition, Tenporary
Envi ronnental Controls, Natural Resources, Shotcrete
are typical specs related, depending on the project.

EE R I R R S I R R R I R I R S R R R R S R I R I R R R R R R R R

Section | ]

1.3 REFERENCES

EE R R R S R R I R R I R S R R R R S R R I R I R R S R R R R O

NOTE: Add and renove references as needed for the
project. Reference the appropriate state and | oca
| aws, regul ations and ordi nances concerni ng bl asting
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where the project is to occur.

This paragraph is used to list the publications
cited in the text of the guide specification. The
publications are referred to in the text by basic
designation only and listed in this paragraph by
organi zati on, designation, date, and title.

Use the Reference Wzard's Check Reference feature
when you add a Reference ldentifier (R D) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature
to update the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication when you choose to reconcile
references in the publish print process.

EE R R R S I R R R I R S R R R R R O S R R I R R R R R R R R

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by
t he basic designation only.

| NTERNATI ONAL SCCI ETY OF AUTOVATI ON (| SA)

| SEE PSBS (2017) | SEE Perfornmance Specification for
Bl asti ng Sei snographs

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 495 (2018) Expl osives Materials Code
U S. ARMY CORPS OF ENG NEERS ( USACE)

EM 385-1-1 (2024) Safety -- Safety and Health
Requi r enent s Manual

EM 1110- 2- 3800 (2018) Engi neering and Design -- Blasting
for Rock Excavations

U S. Code (USC)

16 USC 470 National Historic Preservation Act
16 USC 668 Bal d and CGol den Eagl e Protection Act
16 USC 1361 Marine Manmal Protection Act

16 USC 1531 Endanger ed Speci es Act

16 USC 1801 Magnuson- St evens Act

33 USC 1251 Cl ean Water Act

33 USC 1401 Marine Protection, Research and

Sanctuari es Act

SECTION 31 23 01 Page 8



1

1

42 USC 4321 Nati onal Environmental Policy Act
42 USC 7401 Clean Air Act

U S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)
49 CFR 177 Carriage by Public H ghway

4 DEFI NI TI ONS

Rk Ik kR IR Rk O kO e S S R ARk Rk R R R e I O O R SRR I b S R R

NOTE: Delete definitions that will not be used in
the specification text for a specific project. A
conplete list of blasting definitions can be found
in the GLOSSARY of the EM 1110-2-3800. Reconmend
only using definitions not already in GLOSSARY in
the EM and those definitions to further stipulate
the work on the specific project in the
specification. It nay be necessary to add
definitions dependi ng on what the Earthwork and/or
Excavati on specifications for the project have terns
for Rock, Wathered Rock, Sound Rock, Voids,

Sedi nent, etc.

EE R R R S I R I R I R I R S R R R R S R R I R R R R R S R R O

4.1 Control Il ed Bl asting

Controlled blasting refers to blasting techniques used to better

di stribute the expl osive charge to mninize adverse inpacts. For
underwat er bl asting, adverse inmpacts may be cited for the public's and
contracted personnel's safety, |essening the fracturing of the rock being
bl asted, surrounding facilities' protection, and the avoi dance of

i mpacting natural resources or their habitats. Controlled blasting

techni ques nust be depl oyed, such as careful loading to the pattern's
design using the drilling I og for each shot hole, stemmng effectively the
top of firmrock and any soft zones or voids, carefully observing maxi num
charge wei ght per delay, using del ays between holes and rows of 25
mlliseconds or greater, and avoiding rifling plunes by proper blasting

t echni ques.

1.4.2 Fl yrock

EE R R R S I R I R R I R S R R R R S R R I R R R S R R S R R

NOTE: Choose the distances for the project, the
typical values are listed. Edit definition as
needed for project site.

EE R I R R S R I R I R I R S R R R R R S R I R I R I R R S R S R R R S

Flyrock is one of the three prinary adverse inpacts from bl asting.
Flyrock is defined as any airborne projectile flying the | esser distance
of either 60 m 200 ft horizontally fromthe shot pattern or one-half the
di stance between the shot pattern and the Contractor work limts,

whi chever distance is the |esser.

1.4.3 Green Concrete

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: |If no concrete placenment is expected on the
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project then delete this definition. |[|f concrete

pl acenents wi Il occur when blasting operation is
ongoi ng, further define green concrete here and

i ncl ude appropriate thresholds and nonitoring for
the green concrete in Part 3. There needs to be
limts on vibrations when there is green concrete
because of the strength | oss due to vibrations while
curing. Involve the Structural Engi neer project

devel opnent team nenbers in these determ nations.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Green concrete is recently placed concrete that has initiated setting but
may have substantial strength reduction fromstrong vibrations before the
concrete has fully cured. G een concrete also includes the materials of

shotcrete or cementitious grouts. Each Individual Shot Plan is required

to consider vibrations emanating fromits blast pattern reaching the

| ocation of the reported newy placed concrete to renmain bel ow all owabl e

vi bration | evel s dependi ng upon the age of the concrete. Note the

par agr aph GREEN CONCRETE

1.4. 4 Pressure Waves

Pressure Waves, both Airblast (or noise) and Underwater Pressure \ves,
are one of the three, prinary adverse inpacts from blasting. Airblast and
Underwat er Pressure Waves are sol ely conpressi on waves passi ng through the
air or water, respectively. Their units of neasure nay be in terns of
pressure, Pascals (Pa) or pounds per square inch (psi), or in terns of the
logarithm c scale, Decibels (dB). Note that pressures in dB have

di fferent reference values for Airblast and Underwater Pressure Waves, so
the pressure waves through air are of a | ower nmgnitude than pressure
waves through water with the sane nuneric dB val ue.

1.4.5 Rock, Hard/ Unyiel ding Material, \Wathered Rock, Voids (Bit Drops),
Sedi ment

1.4.5.1 Rock

Rock is natural solid, interlocking nmaterial with firmy cenented

| am nated, and crystalline fabric, foliated nasses or congl onerate
deposits, none of which can be renoved w thout systematic drilling and
blasting, drilling and the use of expansion jacks or feather wedges, or

t he use of hi gh-energy nechani cal devices; and, so classified for this
proj ect as subnerged | arge boul ders, [masonry, or concrete other than
paverment exceeding the capacity of the awarded contractor's underwater
excavation capacity,] which may be the m ni num vol une of 0.38 cubic neter
0. 50 cubic yard

1.4.5.2 Har d/ Unyi el di ng Materia

EE R I R R S I R R R I R I R S R R R R S R I R I R R R R R R R R

NOTE: Dependi ng upon the acquisition strategy and
nmeasur enent and payment, hard materials should
typically be included in |unp sum paynent.

EE R R R S I R R I R I R I R S R R R R S R I R I R I R R S R R S R R R

Har d/ Unyi el di ng materials conprise weat hered rock, dense consolidated
deposits, or conglonmerate materials which are not included in the
definition of "rock"” with stones greater than 25.4 nr 1.0 inch in any
di rension. These materials usually require the use of heavy excavation
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equi prent or hi gh-energy nechani cal devices for breakage or displacenent
to renove the materials

1.4.5.3 Weat her ed Rock

EE R R R S I R R I R I R I I R S R R R O S R R I R I R R R R R R R

NOTE: Weat her rock and voids are particularly

i mportant for the percussion drilling's logging to
properly stemthe zone where the weather rock and
bit-drops are encountered.

Rk Ik kR IR Rk O kO e S S R ARk Rk R R R e I O O R SRR I b S R R

Weat hered rock, for underwater percussion-drilling |ogging, is any
original rock unit that has been altered to a weaker state that will not
retain stenm ng when expl osives are |oaded into that materi al

1.4.5. 4 Voi ds

Voi ds, for underwater percussion-drilling logging, is any rapid bit drop
with little or no resistance to the downward drilling pressure. Voids my
be water or sediment filled, which may possibly determine that the
original rock unit has been altered to a weaker state that will not retain

t he gaseous detonation products when the expl osives are shot.
1.4.5.5  Sediment

Sedinent is both: the loose to firmmaterial that nay be dredged above
the surface of weathered or firmrock, which cannot be easily dredged; and
the infill of voids as solid particles.

1.4.6 Unstabl e Materi al

Unstable materials are | oose, subnerged sedinent that are easily displaced
by water flow or turbulence and by vibrations or incidental inpact.

1.4.7 Vi brations

Vi brations are one of the three, primary adverse inpacts from bl asting.

Vi brations are the result of various wave forns emanating fromthe
detonation or deflagration of ignited materials froma shot pattern. Peak
particle velocity (PPV) is defined as the maxi num absol ute val ue anong the

three ground vibration velocities nmeasured in the vertical, |ongitudinal
and transverse directions over a tine of a record. Peak, total vector-sum
particle velocity is the peak value over the full, tinme history of each

time-unit's value of the square-root sum of the squared, conponent
velocities. Velocity units are expressed in centineters per second (cps)
or inches per second (ips).

1.5 SYSTEM DESCRI PTI ON

Boring | ogs are [shown on the draw ngs] [appended to the SPECI AL CONTRACT
REQUI REMENTS or GDR]. Bottom sounding surveys are provided as contoured
maps, as precise to the vertical and lateral tol erance on the date of the
survey.

The subsoil investigation report and sanples of nmaterials taken from
subsurface investigations may be exam ned at | ]. These data
represent the best subsurface information avail able; however, variations
may exi st in the subsurface between boring |ocations.
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1.5.1 Cl assification of Excavation

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Inapplicable portions will be deleted. O her
classifications of excavation may be utilized as
required. For underwater blasting, resolve whet her
there is any potential for anthropogenic nmaterials,
such as concrete or pavenent, or |ost shipping
debris that nust be included in paragraph
DEFI NI TI ONS above and paragraph CLASSI FI CATI ONS

her ei n.
If no consideration will be given to the nature of
the materials, then all excavation will be

desi gnated as uncl assified excavation. O herw se,
finish the specified excavation on a classified
basis, in accordance with the foll ow ng designations
and cl assifications.

EE R R R S I R R R I R S R R R R R O S R R I R R R R R R R R

1.5.1.1 Conmon Submer ged Excavati on

I ncl ude comopn excavation with the satisfactory renoval and di sposal of
all materials not classified as rock or hard/unyielding materials.
Include the renmoval of any concrete or masonry structures or pavenents
that may be encountered in the submerged excavation zone under this
classification.

1.5.1.2 Rock Excavati on

Submit notification of encountering rock and/ or hard/unyielding materials
in the project. Include rock excavation with blasting, excavating,

gradi ng, disposing of material classified as rock, and the satisfactory
renoval and di sposal of boulders 1/2 cubic nmeter yard or nore in vol une;
solid rock; rock material that is in | edges, bedded deposits, and
unstratified nasses, which cannot be renobved w thout systematic drilling
and blasting; firmy cenented congl onerate deposits possessing the
characteristics of solid rock inpossible to renbve without systematic
drilling and bl asting; and hard materials as defined herein [requires

i nclusion of appropriate definition of hard materials for the project].

If at any tinme during excavation, including excavation from borrow areas,
the Contractor encounters material that nay not be classified as rock
excavation, uncover such material, and notify the Contracting Oficer. Do
not proceed with the excavation of this material until the Contracting
Oficer has classified the materials as commopn excavation or rock
excavation and has taken cross sections as required. Failure on the part
of the Contractor to uncover such material, notify the Contracting
Oficer, and allow anple time for classification and cross sectioning of

t he undi sturbed surface of such material will cause the forfeiture of the
Contractor's right of claimto any classification or volume of material to
be paid for other than that allowed by the Contracting O ficer for the
areas of work in which such deposits occur

1.5.2 Bl asti ng

Drilling and blasting are not required activities for breakage of
materials to all ow excavation. Should the Contractor el ect to conduct
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drilling and blasting, the Contractor nust performthe blasting in
accordance with this section. The Contractor is responsible for al
clains for damages and injuries caused by, or arising out of, blasting
activities and its adverse inpacts, as noted in the FAR

Perform bl asting in accordance with EM 385-1-1 and in confornance with al
Federal, State, and local |aws, regulations, and ordi nances. Submt

noti ce 30 days prior to starting work. Submit a Master Blasting Plan for
approval, prepared and signed by the Blasting Specialist that includes: a
listing of all federal, state and | ocal regul ations and ordi nances to
conduct blasting at the project; the support docunentation and
certifications for all proposed blasting personnel; information and data
sheets for all the explosives to be used at the project; the design
approach to blasting; outlines of all required reports and formats for al
the forms of the respective reports; and, the procedures to control al
the adverse effects of blasting. Use the non-electric blasting caps for
all underwater blasting. Obtain witten approval prior to performn ng any
bl asting and notify the Contracting O ficer 24 hours prior to blasting.

I ncl ude provisions for storing, handling, and transporting expl osives as
wel |l as for the blasting operations in the plan

.6 SUBM TTALS

EE R R R S I R I R I R I R S R R R R S R R I R R R R R S R R O

NOTE: Review submittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following Iist, and correspondi ng submtta

items in the text, to reflect only the submttals
required for the project. The CGuide Specification
technical editors have classified those itens that
requi re Governnent approval, due to their conplexity
or criticality, with a "G" GCenerally, other
submttal items can be reviewed by the Contractor's
Quality Control System Only add a “G to an item
if the submttal is sufficiently inportant or
conplex in context of the project.

For Arny projects, fill in the enpty brackets
following the "G' classification, with a code of up
to three characters to indicate the approving
authority. Codes for Arny projects using the

Resi dent Managenent System (RVS) are: "AE" for
Architect-Engineer; "DO'" for District Ofice

(Engi neering Division or other organization in the
District Ofice); "AO for Area Ofice; "RO for
Resident Ofice; and "PO' for Project Ofice. Codes
following the "G typically are not used for Navy
and Air Force projects.

The "S" classification indicates subnmittals required
as proof of conpliance for sustainability Guiding
Principles Validation or Third Party Certification
and as described in Section 01 33 00 SUBM TTAL
PROCEDURES.

Choose the first bracketed itemfor Navy and Air
Force projects, or choose the second bracketed item
for Arny projects.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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Covernment approval is required for submttals with a "G' or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Governnment.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:
SD-01 Preconstruction Subnmittals
Master Bl asting Plan; C SO
Bl asting Safety Plan; C SO
Navi gati on Control Plan; C AO
Test-Blast Plan; C AO
Certified Marine Survey; G, AO
Pre-Bl ast Surveys; C[, [
Bl asting Consultant's Qualifications; C[, |
Bl asting Specialist's Qualifications; C[, |
Bl aster-1n-Charge Qualifications; ¢, [_ 11
Blaster Qualifications; C, [ 11
Bl asting Administrator's Qualifications; C[, |
Vi bration Mnitoring Specialty Firm C[, [__ 11
Public Notice O Blasting Operations; C[, |
Structural |nspection/Evaluation Specialist; C, [ 11
Nat ural Resource Subcontractor; ¢, |
SD- 03 Product Data
Expl osi ves and Bl asting Equi prent; C[, [ 11
Li ght ni ng Detection Device; C[, |
Sei snographs; ¢, [ 11
SD- 05 Design Data
I ndi vi dual Shot Pl an
SD-06 Test Reports
Test-Bl ast Eval uati on Report

I ndi vi dual Shot Reports; C[, [

Drilling Logs
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I ndi vi dual Shot Vi bration Mnitoring Report
I ndi vi dual Shot Vi deos

Daily Blasting And Renoval Log

Bl asting Consultant's Report

Post - Bl ast Surveys; C[, [__ 11

Reports of Required Safety, Protective, and Natural Resource
Pr ogr ans

SD-07 Certificates
Bl asting Licenses and Credentials; C[, [
Seismic Specialist; ¢, [ 11
Sei snmograph Technicians; C[, |
Magazi ne Keeper; G, [ 11

1.7 COORDI NATI ON

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The foll owi ng paragraph can be used if
working with nmultiple stakehol ders/owners.

EE R R R S I R R I R I R I R S R R R R S R R I R R R S R R R R R

Blasting will be in the vicinity of the [existing |ock, railroad, and

hi ghway, and river barge, train, highway traffic, utilities and

busi nesses] and their operation will not be inpeded or del ayed beyond that
whi ch has been coordinated with [TVA, U S. Coast Guard, U S. Arny Corps of
Engi neers - | ] District, | ] environnmental or natural resources
offices, [ _state ] Departnent of Transportation, [ 1, [ ]

Rai |l road, regional or local utilities, and/private businesses]. A

coordi nation plan, with the appropriate authorities that mtigates
[navigation and traffic delays], in the Master Blasting Plan.

Coordi nate, through the Contracting Oficer, with other Contractors
wor ki ng onsite to mninmze work stoppages during bl asting.

1.8 LI ABI LI TY

Conpliance with provisions in the contract will not relieve the Contractor
of their responsibility for any damages or injuries caused by, related to,
or arising out of blasting or associated blasting activities.

Not wi t hst andi ng federal, state, and |ocal |aws, regulations and

ordi nances, the Contractor assumes all liability and hold and save the
CGovernment, its agents, officers, and enpl oyees harnml ess for any and all
clains for personal injuries, property damage, or other clains arising out
of or in connection with the handling of explosives or blasting under this
contract.
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PART 2 PRODUCTS

2.

2.

1 TRANSPORTATI ON, STORAGE AND USE OF EXPLOSI VES

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Confirmand follow federal, state, and | ocal
regul ati ons and gui dance on the transport, storage
and use of all Explosives. State and |ocal agencies
and/ or authorities may not easily allow the receipt
of Explosives in a tinmely manner. State and |oca
agenci es and/or authorities may have specific
reporting, certifications, adverse inpact concerns,
or distance regulations fromthe blast zone to
private properties governing the use of Explosives.
The Agency/ Service may wi sh to all ow storage of
Expl osi ves on federal prem ses. The w nning
contractor should i ndependently assess and cite in
the Master Blasting Plan all federal, state, and

| ocal laws, regul ations, ordinances, or authorities
that inpact the transportation and storage of
Expl osi ves. Consider requiring cartridge expl osives
for water sensitive explosive materials or allow ng
the use of those bul k expl osive that are not water

sensitive, i.e., "Bulk explosives such as anmoni um
nitrate and fuel oil (ANFO or bul k enul sion or
emul sion blends will not be permtted."

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

1.1 Cener al

Store, transport, handl e, use, and ot herw se secure explosives in
accordance with best practices as approved by the Contracting Oficer and
in accordance with all Federal, State and Local |aws and regul ations.
Conply with all special rules and regul ations that nay be made by the

aut horities having jurisdiction, or by the Contracting O ficer, regarding
construction of, and storage in magazi nes and precautions in blasting.

Ti mes and i nposed restrictions concerning the use of explosives nust be
conducted in accordance with local, State, and Federal regulations. The
Contracting OFficer reserves the right to establish restrictions or tine
wi ndows when bl asting will not be all owed.

1.2 Bl asti ng Products

.1.2.1 Requi renent s

Al'l explosive materials to be used on site nmust be proposed for approval
in the Master Blasting Plan. Cartridged and bul k expl osives may be used
in different sections of the project. Al explosive materials used on the
proj ect nmust be six nonths or |ess of age or no ol der than one half the
shel f |ife shown on the explosives nanufacturer's technical data sheet for
that product. MIlisecond del ay, shock-tube initiators, must be used as
the initiation system To ensure the accuracy of firing times of blasting
caps, it is required that each cap period come fromone | ot nunber.

M xi ng of lot nunmbers for any single cap delay period within a shot
pattern is strictly prohibited. For underwater blasting's ability to

di spl ace rock against the water |oad, the mninumdelay both between shot
hol es and shot rows will be 25 m|liseconds.
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2.

2.

1.2.2 Prohi bi ted Expl osive Materials

Expl osi ves that do not neet the manufacturer's specifications nust not be
used. When, in the opinion of the Contracting Oficer, any expl osive
materials is either of excessive age or appears to be in a deteriorated
condition, all work nust cease until the products age and quality can be
determ ned. Blasting products w thout date batch codes will not be
permtted on site. The Contracting Oficer nay require any expl osive
materials to be tested by an i ndependent organization to deternmine its
performance as conpared to the manufacturer's data sheet. |If explosive
mat eri al s' performance or conposition deviates by nore than 10 percent in
any manner fromthe nanufacturer's data sheet, that | ot number will be
rejected. The Contractor is responsible for any required testing and no
addi ti onal conpensation will be made for any product testing directed by
the Contracting O ficer.

Bul k expl osi ves, which are water sensitive, are strictly prohibited.

Detonation Cord is strictly prohibited for initiation transm ssion through
the air and water to the shot holes. An approved non-el ectric shock

tubi ng, proposed in the Master Blasting Plan, must be used to transmt the
firing initiation to each shot hole. Detonation cord may be used within

t he shot hol e by proper connection to the shock tubing beneath the highest
el evation of firmrock stemm ng

1.3 Magazi nes

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Determ ne whether not allow ng onsite

expl osi ve storage nmagazines will be an adverse

i mpact that will limt bidders. |[If the project has
sufficient area of restricted open property,

expl osi ve magazi nes nay be allowed onsite. For
exanple, a rural federal project may have sufficient
property to accomodate the stand-off distances from
the nmagazine to other residential or essential
structures to easily allow an onsite magazi ne,
especially if the adjacent non-federal property
owners night not wish to have a magazine on their
property. Recognize that there will be at |east two
daily trips with appropriate expl osive-transport
vehi cl es between the nagazine and the com ng shot
pattern. Delete the first paragraph, "No expl osives
...expl osi ve nagazines.", if onsite magazines wll be

al | oned.
EE IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I

No expl osives will be stored onsite. There nust be no pernmanent expl osive
storage or overni ght expl osive storage onsite. The Contractor will either
obtain daily deliveries of the explosives to the site froma manufacturer
or supplier or secure offsite explosive magazi nes.

VWhen the Contractor will maintain the expl osive nagazi nes, obtain al
necessary Federal and State nmgazine pernits for the nmgazi nes. Magazines
nmust be | ocated at safe distances as defined by the Bureau of Al cohol
Tobacco and Firearns (ATF), in addition to the State of | ]1's

requi renents. Procure off-site explosive storage and expect to transport
the daily volune of explosives to the site. Secure a permt to transport
expl osives fromthe State of | ]'s H ghway Patrol when and if
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required, and transport explosives in accordance with 49 CFR 177 when
carried on public highways.

The Contractor must have two tenporary magazi nes on board the drilling and
| oadi ng barge of sufficient volume to hold the | argest day's use of

expl osives and initiators separately. These tenporary nmgazi nes nust neet
all ATF requirenents and all regul ations and ordi nances of state and | oca
government. No expl osives may renmain overnight in the tenporary

magazi nes. A daily-use | og of explosives delivered, |oaded by shot hole

t hrough the day, and renmoved at the |ast shift nmust account for the use of
al I expl osi ves.

1.4 Magazi ne Keeper

Each nagazi ne keeper must be experienced and famliar with the |aws and
general practices concerning the handling, care, use, and storage of
expl osi ves and detonators. The magazi ne keeper is responsible for

mai ntai ning a cleared area around each nagazi ne. The magazi ne keeper will
not be required to performany duties that will in any way interfere with
their duties as magazi ne keeper and bei ng physically present at the

magazi nes for every entry to the magazi nes for delivery, disbursenent, and
revi ew of explosives at the magazi nes.

I f explosives are delivered and returned daily fromthe manufacturer or
supplier to the project, the driver of the truck will serve as the
nagazi ne keeper.

PART 3 EXECUTI ON

3.

1 GENERAL EXCAVATI ON AND REMOVAL

EE R R R I R R R R I R S R R R R O S R R S I R R R R R S R R R R

NOTE: Del ete inapplicable sections. The

coordi nation with other federal, state, and | oca
jurisdictions and agencies, the public, and private
entities nust be conpletely resolved before
finalizing the specifications.

VWhile it is not typical to have | ow tol erances for
the horizontal variation of submerged walls or for
the vertical variation of subnmerged pay grades, sone
projects may require linmted control of the walls
and grades in underwater blasting. Before resolving
the project's underwater tol erances, determ ne an
easy and effective means to survey the subnerged
wal I s and grades, and further assess to what

preci sion such surveys nmay accurately estimate

hori zontal and vertical variations over short

di st ances.

Presplitting woul d be an unusual requirenment for
underwat er bl asting, even in shallow water, because
of the accuracy of knowi ng the exact horizontal

| ocation of the Top of FirmRock. In projects where
controll ed blasting techniques are required to
produce final walls which require presplit blasting,
only expl osives designed for this application nust
be al | owed.
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Speci fic underwater blasting inpacts' requirenents,
negoti ated or specified with environnental agencies
and offices, must be fully determ ned, and in sone
cases designed, for the project before the specs may
be finalized. Some requirenments, |ike seasona
restrictions on underwater blasting or the

prohi bition of detonation cord in the open air and
water, may easily be included. Oher requirenents,
such as the required use of a bubble curtain, should
be avoided if possible, because of its difficulty in
its proper use, mmintenance, and storage, but when
required will need to be designed by an appropriate
experi enced professional for inclusion of the

designed el enent in the specifications.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

Performthe excavation of every type of material encountered within the
limts of the project to the |lines, grades, and el evations indicated and
as specified. Dredging, breakage, displacenent, and excavation of all the
materials will be acconplished by appropriate techni ques and with speci al
care, such that no individuals, cited natural resources, structures,

navi gati on and other sensitive features, and activities suffer any adverse
effects fromblasting. Performthe submerged renmoval in accordance wth
the typical sections shown and the tol erances specified in paragraph
SUBVERGED MATERI AL DI SPOSAL

The Contractor's blasting program and nethods will be those controlled

bl asting techni ques necessary to acconplish the excavati on shown on the
contract drawi ngs in accordance with the procedures specified in this
section. Make necessary plans, exani nations, surveys, and test blasts to
determ ne the quantity of explosives that can be fired to acconplish the
breakage (or displacenent) and renoval of materials without injuries to
persons, and aquatic wildlife (or other natural resources), or danage to
personal or public property. Test blasts will be performed to slowy
build to acceptable | oading and tinm ng of production shot patterns, to
verify that the nonitoring network perfornms as designed, to begin to
assenbl e nonitoring data collection, and to resol ve that the subnerged
material is adequately broken or displaced for renpval. Use the test
blasting results to optimnize remai nder of work. The bl asting program nust
abi de by all applicable Federal, state, and | ocal |aws, regul ations, and
ordi nances established for the project's |ocation.

Process any and all clains of public entities, conpanies and private
citizens arising fromthe transportation, storage, and use of explosives
promptly in an acceptable tine period set by the Contracting O ficer
Representative (COR); in particular, all injury and property damage cl ai s
nmust be acknow edged by the Contractor, or their representative, and be
submitted i mediately as directed by the COR to the Contracting Oficer
provi di ng name of claimant, location, tinme and description of alleged

i njury, and danmage, and estimted value. The clainmed injury or danmmge
wi Il be evaluated and i nspected by an appropriate specialist within 48
hours following initial notification, and processed to a concl usion
(honored, denied, or conpromi sed) within 90 days after cessation of al

bl asting on the contract; but, in no case will the clains renain

unresol ved for a period exceeding 6 nonths (180 cal endar days). Submt
eval uation and inspection results and actions taken to the Contracting
Oficer on a weekly basis.
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3.

3.

1.1 Renoval of Subnerged Materials

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Determ ne whether varied submerged materials
bei ng excavated may be placed in other subnerged

| ow- el evation zones that allows undifferentiated

pl acenent of the excavated volunes to the pay
grade. There may be requirenents to place certain
materials in specific locations by the subnerged
material's type. Different projects may require

di sposal only above water or only bel ow water.

EE R R R S I R R I R I R I R S R R R R R R S R R I R I R R R R R R O

1.1.1 Sedinent Wthin the Project Limts for Renoval D splacenent

Sedi nent vertically above the project limts for renoval may be excavat ed,
renoved, or displaced by any neans, including dredging, prior to action
upon deeper materials. Sedinent may be left in place for renoval by
nmechani cal neans after the breakage of deeper materials allows those
materials to be renobved. Unless the Disposal of Mterials requires
differentiation of materials bel ow or above the water surface, the

sedi rent may be renoved and pl aced in the disposal zone before or after

t he excavati on of deeper materials.

3.1.1.2 Br eakage of Rock and Hard/ Unyi el ding Materials for Excavation and
Di sposal

3.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Determ ne whet her the sentence bel ow, "The

| ateral dinmensions ...azinuthal direction." is
required. If it is necessary for specific project,
determine the | ateral distances the azinuthal
directions that nmeet the project's needs. |If it is
not necessary for specific project, delete the

sent ence

EE R I R R S I R R I R I R I R S R R R R S R R I R R R I R R R R O

Bl asti ng may be conducted to break or displace the rock and

hard/ underlying materials into sizes that may be renoved by dredging or
excavation equi prent. Test blasting will be conducted to determ ne the
parameters for the follow ng production blasting. Care nmust be taken to
prevent danage to any of the renaining specified materials, features or
structures noted in the drawi ngs; and avoi d adverse effects from bl asting
to personnel, the public, natural resources, structures, and features.

The I ateral dinensions of any blast plan must not exceed | ] m| ]
ft horizontally in any azimuthal direction. The Contractor mnust curtai

bl asting activities in designated areas when, in the opinion of the
Contracting O ficer, danage to in-place units or adverse inpacts nmay have
occurred. Blasting will be curtailed in these designated areas until both
renedi ati on, as directed by the Contracting O ficer, has been conpleted,
and the Contractor has resolved a nmeans to conduct the blasting wthout

t he danage or adverse inpacts.

1.2 Di sposal of Materials Wthin the Project Limts

EE R R R S R R I R R I R S R R R R S R R I R I R R S R R R R O

NOTE: The Cuide Spec presunes that all dredged
and/ or excavated materials bel ow the water surface
may be placed bel ow a specified elevation(s) in
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3.

subnerged, |ow el evation zones al ready surveyed and
provided in drawings. |If any materials nust be
renoved fromthe project area and/or will be placed
by material type and/or within certain tol erances,
conpaction requirements and/ or by having been

dewat ered, additional disposal sections and
references to those | ocations of placenment or

di sposal will be required to be added.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Transport and place all dredged, displaced, or excavated materials within
the limts of the disposal zones below the specified el evati ons, according
to the requirenents specified in paragraph SUBVERGED MATERI AL DI SPOSAL

.2 SAFETY PROCEDURES

.2.1 Cener al

Ensure all work conpl eted under this Contract is executed safely. Follow
the safety procedures outlined in EM 385-1-1. EM 385-1-1 will govern al
activity unless nore stringent safety requirements are specified in other
appl i cabl e Federal, State, and | ocal |aws, regulations, and ordi nances.

EE R R R S I R I R I R I R S R R R R S R R I R R R R R S R R O

NOTE: Additional narrative may need to be added on
coordination with other federal, state, or |oca
entities before acceptance of the Master Bl asting
Plan for critical itenms and required linitations,

whi ch have been included w thin paragraphs SAFETY
PROCEDURES, OPERATI ONAL REQUI REMENTS, and | MPACT
MONI TORI NG There nmay be conpliance obligations for
the Contractor, the Contracting O ficer and/or other
entities regarding those critical items and required
[imtations. For exanple, if a Marine Mammal Watch
Programis required to avoid blasting while narine
mamal s are near the | oaded, underwater shot array,
then the CO the Contractor and the entity requiring
t he watch program shoul d schedul e and neet both to
di scuss and to have a nutual understanding relative
to project of the Marine Manmal Protection Plan.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

2.2 Weekl y Coordi nati on Meeting

Coordi nate all blasting schedules with the Resident Engineer's Ofice and
Contracting Officer at |east one week in advance and hold a weekly

bl asting coordi nation neeting with the Resident Ofice. Provide an agenda
for the blasting coordination neeting that lists project's prior week's
shots, the forecasted shot schedul e, and displays a scale site plan
showi ng the | ocations of the schedule shots. The Bl asting Specialist,

Bl aster in Charge, and Seismic Specialist are required to participate in
di scussion of agenda itenms and | essons | earned.

.2.3 Public Notice of Blasting Operations

Thirty days, prior to any blasting operations, prepare and subnit to the
Contracting OFficer a public government notification letter of the
proposed blasting activities. The Government will distribute copies of
this notification letter by certified mail to | ocal governnents, |aw
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3.

enforcenent, public utilities, public users of project recreationa
facilities, and residents and commercial interests |located within 0.8

kil ometers one half mle of the blast site. This notification |etter must
contain at m ni num

a. Nane, address, tel ephone nunber and e-nmil address of the Contractor
b. Plan maps identifying the specific areas in which blasting will take
pl ace, and mmjor and secondary roads, geographic features and

auxiliary features;

c. Duration of blasting activities, and on which days of the week and
hours of the day that blasts can be expected to occur

d. Vehicular and pedestrian traffic control measures to be taken
e. Methods to Iimt access to the blasting area; and,

f. Types, patterns and duration of audi ble warning and all-clear signals
to be used before and after blasting.

.2.4 Publ i c Meetings

EE R R R S I R I R I R I R S R R R R S R R I R R R R R S R R O

NOTE: Communicate with the project manager and al
st akehol ders about whet her specific requirenents for
a neeting or multiple neetings are needed. It may
be necessary to advertise the nmeeting in a |ocal
newspaper and specify the neeting room capacity.

EE R R R S I R R I R I R I R S R R R R S R R I R R R S R R R R R

Fifteen cal endar days prior to any blasting operations, provide the
approved Bl asting Specialist, Blasting Consultant, and Seisnic Speciali st
to attend a public-relations neeting to be conducted on an evening to be
determ ned by the Contracting Officer. This meeting will informthe
public about the anticipated blasting operations. The Blasting
Speci al i st, Blasting Consultant, and Seisnic Specialist nust each make a
short presentation of blasting operations and answer any questions
pertaining to public concerns dealing with the blasting operations, the
magni t ude of vibrations, airblast and potential for flyrock that nmay

i mpact the public, and the project's required natural resource
activities. Distribute points of contact should the public and | oca
entities have an event of concern related to the blasting program

.2.5 War ni ngs and Signal s

Establish a method of warning all enployees on the job site of an

i mpendi ng bl ast follow ng the gui dance of EM 385-1-1. The signals nust
consist of a five-mnute warning signal to notify all in the area that a
blast will be initiated in five mnutes. A second warning signal nust be
sounded one-m nute before the blast. After the blast is over, sound an
all-clear signal, once the blast site has been inspected for msfires by

the Blaster in Charge to notify all in the area that the blasting
operation is finished. No personnel other than the Blaster in Charge nust
enter the blast area, until it has been deternmined to be all clear

2.6 Notification to Navigation

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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3.

NOTE: Use the follow ng paragraphs when working in
or near navigable waters or navigation |ock. The
noti ce my need to be coordinated with nultiple
federal, state, or |ocal agencies, which could

i nclude the U S. Coast CGuard, a Corps of Engineers
District Ofice, an entity of a District Ofice
(e.g., a Lock), a state agency, a local agency for a
harbor or its police or fire departnent, and ot her

of fices.
EE IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I

Notify the [ ] a mininumof [14] | ] cal endar days prior to the
conmencenent of blasting operations to allow for sufficient tine to send
out navigation notices. The infornmation to be supplied will include the

dates and tine wi ndow of bl asting operations.

2.7 Navi gation Control During Drilling, Loading, and Blasting Operations

EE R I R R S I R R R I R I R S R R R R I R S I R R I R R R S R O S R R O

NOTE: Determ ne the nunber of patrol vessels
required for the specific project. At |east one
patrol vessel should be required unless the AO
totally controls the water surface far beyond the
size of the excavation zone. Correct the second and
third paragraphs with such determ nation for the
speci fic project.

Pl acenent of buoys in the third paragraph is al so
project specific. Resolve whether buoys are

requi red and t he distance beyond the shot pattern or
excavation zone that the buoys shoul d be positioned.

EE R R R I R R R R I R S R R R R O S R R S I R R R R R S R R R R

Notify the Coast Guard 24 hours prior to a schedul ed blast and 2 hours
prior to the actual blast's initiation. Contact should be made with: US
Coast Cuard's contact, whose nanme and an alternate's nanme will be provided
at tinme of contract award.

Qperate [two] patrol vessel[s] during blasting operations equipped with a
visible yellow flashing Iight, audible horn, and radio with a hailer

whose sole function will be to nonitor and mmintain security in the bl ast
area. Use patrol vessels during all blasting operations. Inspect and
insure there is no vessel traffic within the work area prior to the firing
of the blasting caps and until such tine as the Contractor has sounded the
"Al'l -Clear Signal".

Establ i sh and maintain a warning systemas required by EM 385-1-1 and as
stated i n paragraph WARNI NGS AND SI GNALS. Equip and naintain the floating
plant with radi o equi pment capabl e of comunications with the Coast Guard.
The Contractor, after each blast, upon inspecting the area, notify the
Coast CGuard and Contracting Oficer if all clear or misfire is noted.

Buoy the area with warning signs. The warning signs are to be legible
froma distance of [ ] m| ] ft and contain the nessage " DANGER -
EXPLOSI VES | N USE" visible on either side of the sign. Station patrol
vessels at the drill barge and remain in the blasting area during al

bl asting operations. Land oriented access control and vi sual observation
| ocations will be determ ned and approved by the Contracting O ficer
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3.

2.8 Li ghtni ng Detecti on Device

Furni sh, maintain, and operate |ightning detection equi prment during the
entire period of blasting operations and during the periods that

expl osives are used at the site. Equi pment nust provide real tine audio
and vi sual alarnisignal and detection based on conbi ned detection of

el ectronagnetic, electrostatic, |light wave spectral and audio

di sturbances, or a comercial service based on these, as a mninumfor
approved. Equi prent nust be capable of detecting lightning within 40
kilometers 25 miles as a mnimum of the blast area. Provide the equi pnent

after approval. Wen and where the lightning detection device indicates a
bl asti ng hazard potential, imrediately evacuate personnel fromall areas
where drilling is being conducted or explosives are present. Wen a

Iightning detector indicates a blasting hazard, performthe follow ng
actions.

a. Cear the blasting area of all personnel. Place guards at all access
points to the blast area.

b. Inmediately notify the Contracting Oficer of the potential hazards
and precautions being taken.

c. Ternminate the | oading of holes and secure the unused expl osives to an
approved | ocati on.

d. Wen the hazard dissipates, informthe Contracting Oficer that the
drilling and | oading of holes will continue.

. 2.9 Drill-Boat or Barge Safety

Al'l onboard day nagazi nes nust be pernanently secured to the deck as
required by the Coast Guard. No high explosives will be stored on the
boat or barge deck in the open except for the one case that is to be

| oaded i mredi ately into the shot holes. Any explosives remaining on deck
must be returned to the day magazine prior to the firing of any bl ast.

The firing line reel or spool will be nmounted on the rig in a manner that
it cannot be | ost overboard. An approved blasting machine will be used
for detonation regardl ess of the nunber of caps used. No electric

bl asti ng system can be used. The amount of expl osives pernmitted aboard
the drill boat or barge at any one tinme will be subject to the approval of
the Contracting Officer, but in no case will such ambunt exceed the anpunt
permtted by appropriate codes and regul ati ons.

Make necessary arrangenents to prevent damage to any vessel, noored or
underway, building or structure and to preserve the crew or occupants

t hereon from exposure to injury because of the Contractor's operations.
Automatic fire extingui shers of an appropriate type nust be installed on
air conpressors and in all engine conpartnents abroad vessels (dril

boats, barges) where expl osives are stored, handl ed, and used. The
Contracting O ficer nay require additional arrangements. Have a Certified
Mari ne Survey of all floating plant proposed for underwater blasting work
on this contract performed prior to starting any work and provide the
results to the Contracting Oficer. Renote fuel shut-offs and
fire-signaling devices nmust be provided aboard the drill boat.

.2.10 I nspection for the All-C ear Signa

The Bl aster in Charge nust thoroughly inspect the entire blast area for a
m ni mum of five mnutes followng a blast. The five-minute delay between
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bl asti ng and comrenci ng work is needed to ensure that no m sfires have
occurred. Details of the misfire procedures were provided in the Blasting
Safety Plan, including the distance of the restricted area when a misfire
i s discovered.

3.2.10.1 Check for Msfires

During the five-mnute delay, it is the responsibility of the Blaster in
Charge to enter and inspect the shot-pattern area and verify for al
| oaded shot holes that all explosives have been detonated.

3.2.10.2 M sfire-Handl i ng Procedures

Shoul d an inspection indicate that conplete detonation of all charges did
not occur, only critical personnel involved in the blasting operation or
excavation of the unexploded material are allowed within the established
shot-pattern area. Restrict the site until the Blaster in Charge or the
Bl asting Specialist indicate the site is safe. |If the nisfire poses

probl ens that cannot be safely corrected by the Blaster in Charge or the
Bl asting Specialist, a consultant, or an expl osives conpany representative
skilled in correcting msfires nmust be called to resolve the problem
Provide within 60 m nutes of the recognition of a misfire, a notice to the
Contracting Officer and all applicable agencies and offices for public
safety. Conpliance with this or any other provision in the Contract will
not relieve the Contractor of responsibility for any damages or injuries
caused by, related to, or arising out of blasting or associated bl asting
activities.

Provide the details of the misfire and the correction nmeasures in the
I ndi vi dual Shot Report for shot with the msfire to the Contracting
O ficer and the enunil ed addressees the next business day.

3.2.11 Nat ural Resource Protection (Environnental Resource Protection)

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: During the planning process for projects
requi ri ng underwater blasting, the agency/ Service
responsi bl e for constructi on woul d have conducted an
envi ronnent al i npact anal ysis of the project,

i ncluding blasting inpacts, and coordinated with
appl i cabl e Federal and state Natural Resource

agenci es, under the authorities of a nunber of
environnental |laws. For exanple, an Environnental
Assessnment (EA) or Environnental |npact Statenent
(EI'S) would have been conpl eted per the requirenents
of the National Environmental Policy Act. Oten
mtigation is suggested or required by the review ng
agencies. These mitigation techniques could be as
sinple as the design of well stenmed shot-holes to
reduce pressure entering the water colum or the use
of small repelling charges to scare fish fromthe

bl asting zone. The responsible, review ng agencies
could al so require extensive planning and design for
such mitigation techni ques as post-blast nonitoring
studies or the design and use of an effective bubble
curtain systemto reduce blast pressures. |I|f narine
manmal s are in the project area, the Mari ne Mamal
Act comes into play. Depending on the project, the
Nati onal Marine Fisheries Service (NVFS) has
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required the use of Marine Manmal Watch Programs to
ensure that marine nmanmal s are not within a
specified distance fromthe blast prior to
detonation. These distances (in the form of
pressure limts) are often provided by the NVFS and
the nonitoring is conducted by specialized conpanies
with specialists in the identification of narine
mammal s.  The NMFS has al so required near-field
pressure nmonitoring to confirm Watch Program

di stances and far-field acoustic nonitoring to
ensure that sound | evels are bel ow | evel s causing
audi tory damage. The major environnmental |aws that
may require mitigation or place restrictions on
project blasting are |isted under paragraph
REFERENCES. (If there are no requirenments under an
environnental |law, then the no mitigation would be
requi red under that |aw and the reference should be
del eted). However, additional Federal and state

| aws nay al so apply, depending on the project.
Coordi nation with other federal, state, and |oca
agencies and jurisdictions, the public, and private
entities nust be conpletely resolved before
finalizing the Specifications. It is essential that
t he agency/servi ce person, using these Quide
Specifications to prepare Plans and Specifications.
coordinate with the planners and environnental
conpl i ance specialists within their agency/ Service
to ensure that all the blasting restrictions and
mtigation measures are incorporated into the Plans
and Specifications. Failure to conply with the
requi renents of Federal or state |laws and

regul ations could result in project delays or

st oppages.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

The Contractor is required to utilize the following to avoid and mininize
techni ques designed to mitigate the inpacts of underwater blasting that
have been devel oped, in coordination with other Federal agencies, in
conpliance with the federal, state, and |ocal environmental |aws and
regul ations and with applicable regulations and requirements of Section
01 57 19 TEMPORARY ENVI RONMENTAL CONTROLS. All activities requiring the
Contractors' action or coordination are included in paragraph NATURAL
RESOURCE ASSESSMENTS, Mtigation and Monitoring. The Contractor has ful
responsibility for not violating all the mtigation requirenments.

Associ ated fines for violations will be borne by the Contractor

[3.2.11.1 Nati onal Environmental Policy Act
Wite detailed description of work to be perforned by the Contractor
here. If there is no required work under 42 USC 4321 then the section
shoul d be del eted and renunbered.

1[3.2.11.2 Endanger ed Speci es Act
Wite detailed description of work to be perforned by the Contractor

here. If there is no required work under 16 USC 1531 then the section
shoul d be del eted and renunber ed.
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113.2.11.3 Mari ne Mamal Protection Act

Wite detailed description of work to be perforned by the Contractor
here. If there is no required work under 16 USC 1361 then the section
shoul d be del eted and renunbered.

1[3.2.11. 4 Bal d and Gol den Eagl e Protection Act
Wite detailed description of work to be perforned by the Contractor

here. If there is no required work under 16 USC 668 then the section
shoul d be del eted and renunbered.

1[3.2.11.5 Mari ne Protection, Research and Sanctuaries Act
Wite detailed description of work to be perforned by the Contractor

here. If there is no required work under 33 USC 1401 then the section
shoul d be del eted and renunbered.

1[3.2.11.6 Magnuson- St evens Act
Wite detailed description of work to be perforned by the Contractor

here. If there is no required work under 16 USC 1801 then the section
shoul d be del eted and renunbered.

113.2.11.7 Clean Air Act

Wite detailed description of work to be perforned by the Contractor
here. If there is no required work under 42 USC 7401 then the section
shoul d be del eted and renunbered.

1[3.2.11.8 Cl ean Water Act

Wite detailed description of work to be perforned by the Contractor
here. If there is no required work under 33 USC 1251 then the section
shoul d be del eted and renunbered.

113.2.11.9 Nati onal Historic Preservation Act
Wite detailed description of work to be perforned by the Contractor

here. If there is no required work under 16 USC 470 then the section
shoul d be del eted and renunbered.

1[3.2.11.10 Additional Federal Environnental Laws
Wite detailed description of work to be perforned under Federa
environnental |aws by the Contractor that are not listed in paragraph
REFERENCES. If there is no required work under this Federal |law, then the
section should be del eted and renunber ed.

1[3.2.11.11 State and Local Environnental Laws and Regul ati ons
Wite detailed description of work to be perforned by the Contractor
here. If there is no required work under an applicable state and | oca
| aws and regul ati ons, then the section should be del eted and renunbered.

13.3 OPERATI ONAL REQUI REMENTS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The coordination with other federal, state,
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3.

3

and | ocal jurisdictions and agencies, the public,
and private entities nust be conpletely resol ved
before finalizing the specifications. A project's
excavation and/or foundation requirenents, for which
subnerged, dense materials are being renmoved, may
requi re navigation, highway, structural and/or other
regul ati ons and codes to be foll owed. Depending
upon the proximty of public-use areas, private

resi dences or busi nesses, and the project's location
within a county or township, various accomopdati ons
will need to be required for the protection of the
public, and the safety of private entities regarding
| ocal |aws, regul ations, and ordi nances. Avoi ding
natural -resource inpacts may overlay other measures
and require seasonal or daily time limtations of
the initiation of the individual blast patterns;
speci al observers for sone or all the blasting;
special studies or nonitoring while the blasting is
bei ng conducted; and ot her potential considerations.

Agency coordination will vary by project. Be
certain that all governnment stakehol ders have been
i nvol ved with planning of the project and approved
of all requirenments for the specifications. List
t hose inportant navigation or safety stakeholders in
3.3.2. Wien there are navi gable waters near the
excavation zone, list in 3.3.2 the controlled

navi gati on perineter's distance during the warning
period of a shot. Wile the distance is project
specific, the nminimumdistance is typically 300 n
1,000 ft.

EE R R R I R R R R I R S R R R R O S R R S I R R R R R S R R R R

3.1 Coor di nati on

.3.1.1 Schedul es

Coordi nate schedul es for blasting with the proper authorities, federal
state, local. No blasting will be conducted unless the Contractor is
notified by the appropriate parties that blasting may proceed. In
addition, if channel restrictions of navigable waters are required for
drilling and blasting, the Contractor will coordinate with the U S. Coast
Guard.

.3.1.2 Permts

ontain all necessary permits fromthe state and | ocal authorities to
transport explosives and all blasting agents necessary, and to perform

bl asting operations on site. The Contracting Officer will be notified in
witing that all permits have been obtained and will be furnished copies
of all permts.

.3.2 Navi gati onal , Lock or Vessel Control During Excavation and Renoval

Various agencies and offices, | ], nust be notified of the schedul ed
blasting tinmes for coordination. The Contractor nust assure that no
vessel s are within, nor on a heading and speed to be within, [ ] m

[ ] ft of the shot pattern during the 5-m nute warning.
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3.

3.3 Work Restrictions

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Wil e

it is not typical to have | ow

tol erances for the horizontal variation of subnerged

wal s or for
grades, sone

the vertical variation of subnerged pay
projects may require linmted control of

the walls and grades in underwater blasting. Before
resol ving the project's underwater tolerances,

determ ne an
subnerged wal

easy and effective means to survey the
I s and grades, and further assess to

what precision such surveys may estimte horizonta

and verti cal
Presplitting
under wat er bl

variations over short distances.
woul d be an unusual requirenent for
asting, even in shallow water, because

of the precision of knowing the horizontal |ocation

and vertical
proj ects wher

relief of the presplit walls. In
e controlled blasting techniques are

required to produce final walls which require
presplit blasting, only explosives designed for this
application nust be all owed.

List all the

restrictions for blasting agreed to by

various agencies and offices in the sentence of the
first paragraph, "The restrictions include:
[ ]." Such restrictions may need to be detail ed

el sewhere in

t he specs, and may include any or al

or the follow ng: public notices; vessel traffic
control by patrolling and through the Coast Guard,;

bl ast initiat
prohi biting t

ion only during daylight hours;
he use of bul k expl osives; assuring

confined detonations within sound rock; linmting the
maxi mum char ge wei ght of expl osives per del ay;

assuring that

ai rbl ast and vibration rennin bel ow

acceptable levels; recording all shots with
vi deogr aphy and bl ast sei snpbgraphs; seasona

restrictions
in the bl asti

to lessen the |ikelihood of a species
ng area; and, the use of fish-repelling

noi se i medi ately precedi ng every shot. Some
specialty requirenments will require careful
consideration for their need and will require the

desi gn i nput

of experienced specialists. These

specialty requirenents include, but are not limted
to, underwater pressure wave nonitoring or
mtigation by use of an air curtain. The design or

limtation of

the action is stated in these

par agraphs. The Contractor's actions or coordi nation
of required Natural Resource activities are listed

i n paragraph

NATURAL RESOURCE ASSESSMENTS,

M TI GATI ON AND MONI TORI NG

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

There are a variety of
no adverse inpacts to t

restrictions upon blasting to assure that there are
he public and upon conmerce, and to avoid harmto

surroundi ng structures and to the natural resources and their habitats.
The restrictions include: [ ]. Several restrictions that are not
fully detailed el sewhere within this chapter are noted in this paragraph
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3.3.3.1 Confi ned Detonations

The rock excavation after blasting will be nore effective if each | oaded
drill hole is well confined by stemm ng within sound rock. The intent is
to confine the gaseous detonation products of each shot hole, such that no
rifling plunmes, the visual result, are produced in any shot patterns.
The premature rel ease of the gaseous products reduces or elimnates

ef fective fracturing and di spl acenent and causes | arge wat er-borne
pressures potentially damaging to natural resources. Drill-hole Iogging
is required to recognize the depth of firmrock and voids, and to adjust
t he desi gned I ndividual Shot Plan |oading of each shot hole with
expl osi ves and stemm ng according to the position of sound rock relative
to the paid elevation of renpval. Video recording of each blast will
detail the effectiveness of avoiding rifling plunes.

3.3.3.2 Temporal , Weekly and Seasonal Restrictions for Blasting

EE R R R S I R R I R I R I R S R R R R R R S R R I R I R R R R R R O

NOTE: Determine the tines, days, and dates that
blasting is permtted. Typically, blasting is only
al | owed during business hours on business days and
Sat urdays, particularly when there may be vibratory
bl asting inpacts at residential, business and/or
conmercial structures. Specialty or critica
facilities may require other tenporal and vibratory
restrictions. Usually, blasting is restricted from
bei ng conducted on Sundays and federal holidays.
There may need to be date restrictions for specific
| ocal or regional events. |In coordination with
state and local entities, revise the paragraphs for
your specific project.

EE R R R I R R R R I R S R R R R O S R R S I R R R R R S R R R R

Blast initiation is permtted: during daylight, business hours on business
days; on Saturdays to | ]; and, on Sundays and federal holidays to

[ ]. Regardless of the season, blast initiation is only permtted,
during the period fromone-hour after sunrise to one-hour before sunset.

The Contractor will not be constrai ned by weather conditions, except for
[ightning, for underwater blasting in depths of water greater than 0.9 m
3.0 ft for which airblast is often negligible. Drilling and blasting wll
not be permitted during the foll owi ng seasonal periods: [ ].

3.3.3.3 Al | owabl e Vi bration

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Vibration nmonitoring is required for every

bl asting project. The paragraph's narrative is a
generic description for nost projects, where the
nearest structure/facility is: Standard Construction
Ti mber Franme, Brick, and Concrete Buil dings; Lock
Monol i t hs; Power house Swi tchyard; H ghway and

Rail road Bridges; Buried Uilities; and Wells and
Aquifers. Sone projects may require assessnment by a
trai ned experienced bl asting specialist or

structural engineer of |ower allowable vibration
criteria at critical or historic or specia
structures or facilities or structures with

conti nuous occupants. Vibrations can cause the
occupants of structures to become physically
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unconfortable at |evels well below the allowable
vibration levels to avoid damage to the structure
itself. Projects a with a Powerhouse and El ectrica
Power Rel ay Equi prrent or Pipelines, besides those
wi t h continuous occupants, should be eval uated for
| ower allowable vibration criteria. Sone projects
could utilize the assessment by a trained

experi enced bl asting specialist or structural

engi neer to include higher allowable vibration
criteria for those projects where typica
structures/facilities are nmore than twi ce the

di stance of the closest approach of blasting to:
Steel and Rei nforced-Concrete Structures; Mss
Concrete Monoliths; and Cured Shotcrete.

Al ternate | anguage and charts for this section

TABLE 1 bel ow gi ves standards for all owabl e peak
particle velocities as they relate to a variety of
conmon construction naterials. Do not exceed these
vibration limts.

These vibration limts rmust not be incorporated in
t he bl ast design. Many projects have been
constructed utilizing a fraction of these all owabl e
val ues. Properly design the blasts, set allowable
vibration limts, and maintain proper contro

t hr oughout the duration of construction. The
Contractor is responsible for all damages caused
directly by, or as a result of the blasting
operations. Conpliance with this or any other
provisions in the Contract nmust not relieve the
Contractor of responsibility for any damages or
injuries caused by, related to, or arising out of
bl asting or associated bl asting activities.

Here are two exanples of vibration tables. The
first is nore generic and should be used the section
shows for a specific project also requiring an
initial peak particle velocity for test blasting

ramp up.

TABLE 1: VIBRATION LIM TS FOR STRUCTURES

STRUCTURE TYPE ALLOMBLE PPV ALLOMBLE PPV
(ips) (cps)

St andard Construction Ti nber Frane, 2.0 5.0

Brick, and Concrete Buil dings

Rei nforced Concrete Structures 4.0 10.0

(not Mass Concrete)
Steel Structures 4.0 10.0
Buried Uilities 2.0 5.0
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TABLE 1: VIBRATION LIM TS FOR STRUCTURES

Wl ls and Aquifers 2.0 5.0
St eel Pipelines 5.0 12.7
Mass Concrete Mnoliths (Cured 10.0 25.4
Concrete) Shotcrete

O simlar, adjust these for projects:

Feat ures Initial Initial Pr oduct Pr oduct
Lock Control Room 0.5 1.2 2.0 5.0
Power house Lower Level 0.2 0.6 1.0 2.5
Power house Control Room 0.4 1.0 1.0 2.5
69kV Rel ay

Power house Switchyard 2.0 5.0 2.0 5.0
Transni ssi on Tower 3.0 7.6 3.0 7.6
Exi sting Lock Monoliths 2.0 5.0 2.0 5.0
Segmental and Cel lul ar 2.0 5.0 4.0 10.0
Cof f erdam

Downst r eam H ghway and 1.0 2.5 2.0 5.0
Rai | road Bri dges

Note that ol der deteriorated structures or utilities
and structures housing conputers or other sensitive
equi prent may require | ower peak particle velocity
l[imts than those provided in Table 1. Al so, buried
pi pel i nes owned by private utility conpanies or
bridge structures owned by other agencies may be
subject to lower Iimting val ues inposed by the
owner. The safe vibration limts and charge wei ghts
per delay to achieve these vibration linmts nust be
establ i shed by the Seismc Specialist and the

Bl asting Consultant. Vibration limts for al

non- gover nnent owned structures nust conformto the
aws of the State of [ ]. The text bel ow can be
used referring to the graph in NFPA 495 in lieu of
site specific devel oped for the project.

EE R R R S I R R I R R I R S R R R R R S I R I R I R R R S R R S R R O

The Contractor nust conduct all the required nonitoring as noted in

par agraph | MPACT MONI TORING  The Contractor must conduct all blasting by
controll ed blasting nethods to avoi d exceeding the allowable vibration in
applicable federal, state, and | ocal |aws, regulations and ordi nances at
all structures and facilities, as nonitored by bl ast sei snographs.

The al | owabl e vibration at any structure or facility nust not exceed the
maxi mum PPV of 5.0 centinmeters/second (cms) 2.0 inches/second (ips), nor
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exceed the PPV anplitude in the Frequency versus Particle Velocity G aph
Figure in NFPA 495 (Figure 11.2.1) for the frequency of the hal f-cycle

anpl it ude.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The section pertaining to G een Concrete may
be renmoved and its definition renoved, if the
concern for newy placed concrete, shotcrete and/or
cenentitious grouts is not applicable. The period
of hours is broad, because neither the exact tine of
the blast nor of the material placenent will be
known exactly. Values of allowable PPV have not
been included greater than 2.0 ips, because above
2.0 ips will adversely affect ordinary structures
and individuals within those structures. Further
nost concrete structures should be limted to

al | owabl e PPV at or below 4.0 ips.

EE R R R S I R R I R I R I R S R R R R R R S R R I R I R R R R R R O

3.3.3.4 Limting Blast-Induced Vibrations at G een Concrete

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Some guidelines for peak particle velocities
related to tine intervals after placing nass
concrete/ shotcrete/ grout curtains are given in
Tabl es 2 and 3 shoul d be consi dered when designing a
bl ast. The specification witer must include a
l[imtation of the allowable vibration when there is
green concrete expected on the project. Table 2 has
two option, one is nore conservative, designer
shoul d make engi neering deci sion which to use or

adj ust based on data. There are other potential
charts that can be used:

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

TI ME AFTER PLACEMENT ALLOMBLE PPV ALLOMBLE PPV

(ips) (cps)

0 - 4 Hours 2.0 5.0

4 - 24 Hours 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

Cver 10 Days 10.0 25.4

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

TI ME AFTER PLACEMVENT ALLONBLE PPV ALLOMBLE PPV
(i ps) (cps)
0 - 10 Hours 0.1 0.2
10 - 24 Hours 2.0 5.0
24 - 48 Hours 3.0 7.6

SECTION 31 23 01 Page 33



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

EE R R R S I R R I R I R I R S R R R R S R R I R R R R R S R R R O

During the performance period, other construction activities may be

pl aci ng concrete at varied | ocations on or near the project. The
Contractor will coordinate with other project contractors or will be

i nforned on the prior business day by the Contracting O ficer concerning
the Iikely placenent of concrete near the project.

a. The Contractor will assure that a seisnograph is nmonitoring vibrations
fromblasting at a |ocation, which is closer to the blast pattern than
the Green Concrete. Seismc nonitoring nust be conducted near the
concrete placenent fromprior to placenent until 72 hours after
pl acenent .

b. The table bel ow indicates that maxi num al | owabl e peak particle
velocity (PPV) permitted, relative to the age of the recently-place
concrete, as measured at an acceptable location or within 15 m 50 ft
of the nobst recently placed concrete on the side of closest approach
to the blast.

Age of Concrete (hours) | ess than 12 12 to 24 24 to 72

PPV (i nch/ second) 0.1 1.0 2.0

c. Adjust all blasting to conformto the table's maxi num al | owabl e PPV at
t he sei smograph near the Green Concrete. See paragraph | MPACT
MONI TORI NG

3.3.3.5 Al | owabl e Airbl ast

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Airblast is rarely a concern with underwater
bl asting. Sone provision for allowabl e airbl ast
shoul d be provided within this paragraph. Air bl ast
limts should foll ow nost stringent regulation as
some states have a threshold nmore stringent than
some agenci es.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

The Contractor nust conduct all the required nonitoring as noted in

par agraph | MPACT MONI TORING. The Contractor nust conduct all blasting by
controll ed blasting nethods to avoi d exceeding the allowable airblast in
applicable federal, state, and | ocal |aws, regulations and ordi nances at
all structures and facilities, as nmonitored by bl ast sei snographs. Peak
airbl ast overpressure nust be held below [133 dB (linear peak scale), 100.
Pascal s (Pa) 0.015 pounds/square inch (psi)] at the nearest residential or
i nhabited structure or other designated | ocation
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3.4 BLASTI NG PERSONNEL

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Dependi ng on the scope and duration of the
project, it may be prudent to require the Contractor
to provide a naned and approved alternate for sone
positions. Several positions are required to
continuously performblasting responsibilities, even
when one individual is not available onsite for that
role's responsibilities.

Rk Ik kR IR Rk O kO e S S R ARk Rk R R R e I O O R SRR I b S R R

3.4.1 Bl asti ng Consul t ant

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Dependi ng on the scope of the project, it may
not be necessary to require a Blasting Consultant.
This will be determ ned during design, a USACE

Bl asting SVME shoul d be consulted to discuss this.
Projects with fewcritical blasting limtations, far
fromsensitive structures or from heavily used
public areas, or with few Natural Resource issues
may not need a Bl asting Consultant. One option is
to still require a blasting consultant to be
engaged, but only for review ng the Master Bl asting
Pl an and engaged on serious blasting i ssues with the
blasting (msfires, shot hole rifling | oss of
confinenent, exceedance of vibration and/or airblast
limts, approaching Natural Resource limtations

wi t hout being able to properly break and displ ace
rock) as and if the issues devel op

EE R R R I R R R R I R S R R R R O S R R S I R R R R R S R R R R

The Bl asting Consultant, Blasting Specialist, Blasting Adm nistrator

Bl aster in Charge, and Vibration Specialist cannot be the sane person
Retain a recogni zed Blasting Consultant to assist both with the project's
bl ast design and with the resolution of any blasting issues for the
project. The Contractor must submit the Blasting Consultant's expertise
subm ssion within [15] [ ] days of the Notice to Proceed. The

Bl asting Consul tant nust be approved by the Contracting Officer's
Representative two weeks prior to the subm ssion of the Master Bl asting
Pl an.

3.4.1.1 Bl asting Consultant's Responsibilities

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The paragraph bel ow shoul d be used when
control l ed blasting techniques are required.

EE R I R R S I R R I R I R I R S R R R O S I R R R R R S R R S R R R

The Contractor's Blasting Consultant nmust be avail able to reviewthe
Master Bl asting Plan, assist with controlled blasting techniques, and
resolve difficult or conplex issues with blasting for the project. The
Bl asting Consultant will recomrend controlled blasting nethods, as
necessary, to neet safety and natural resource requirenents, retain
airblast and vibration within the allowable Iimts, and protect the rock
foundati on. Proposed controlled blasting nmethods nmust be submitted in the
Mast er Bl asting Pl an.
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The Bl asting Consultant nust provide advice for, and review, the Master

Bl asting Plan, attend the public neeting(s), and be available for

consul tation on an "as needed" basis, as deternined separately by the
Contractor or by the Contracting Oficer. The Blasting Consultant is not
required to be at the project site for review of the Master Blasting Plan
or of any specific shot plans or records. The Blasting Consultant nust be
present at the project site for any required shot issue or, if requested,
for the subsequent shot following a nmisfire or significant exceedance of
any onsite blasting issues.

The Bl asting Consultant nust provide a witten summary of all site visits
and special assignments within [2] | ] business days of performng
such actions to both the Contractor and the Contracting Oficer's
representative

The Bl asting Consultant nust submit a short, signed Blasting Consultant's
Report each nmonth stating that he/she has briefly reviewed the individua
shot docunents, including blast videos, and has coll aborated with the
Contractor on all issues, concerns, or errors in the individual shot
docunents. This report is due within [3] | ] business days after the
end of the nonth.

If problems with vibration, airblast, rifling of a shot hole producing a
wat er colum plune, or production blasting occur, the Contracting Oficer
will require the Contractor to i nmedi ately sunmon t he approved Bl asting
Consul tant and have their presence on site within 10 days after the

pr obl em devel ops to:

a. Approve each Individual Shot Plan

b. Cbserve in person shot-hole drilling, logging, revision to that hole's
plan, and |loading with the full authority to stop or delay any bl ast
he/ she consi ders unsafe;

c. Review and sign each Individual Shot Record at no additional cost to
the Government; and,

d. Subnit and sign a witten checklist that all necessary precautions
were reviewed and followed by the drilling and bl asting crews.

The checklist nust be as defined under the section on Individual Shot
Reports. The signed checklist nust be attached to each I|ndividual Shot
Report.

.4.1.2 Bl asting Consultant's Expertise

The consultant rust be able to denonstrate involvenent in at |east 15
projects with controlled blasting. The consultant nust provide, as a
m ni mum the credentials and experience for each outlined follow ng itens:

a. The consultant must have at |east 10 years of experience in
construction blasting within 75 m 250 ft of protected structures, and
had consultation on three underwater blasting prograns;

b. The consultant nmust be able to denpbnstrate that he has attended at
| east 15 short courses, seninars, or conferences on blasting
technol ogy, or university engineering class studies on blast design
during the past 20 years, including a conplete understanding of
bl asting sei snol ogy with enphasis on vibration frequency,
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accel eration, and di splacenent (ground strain);

c. For the past 10 years the consultant nust have derived their primry
source of incone from providing specialized blasting consulting
servi ces;

d. Alist of recent projects containing a description of the projects
details, sumarize the blasting plans, and any nodificati ons made
during the projects fromyour consulting;

e. Provide the names and tel ephone nunbers of contacts, who have
sufficient stature with, and know edge of, their individual project to
verify the submtted information in conpetency and ability, for at
| east three recent projects;

f. Hands-on experience as a blaster for at |least 3 years; and,

g. The Blasting Consultant, Blasting Specialist, Blaster in Charge, and
Sei sm ¢ Specialist cannot be the sane person

.4.1.3 Bl asting Consultant's Qualifications Subm ssions

Submit the resune, education, experience, current blasting |icenses and
credentials, and training of the proposed Blasting Consultant, and a
formal letter of conmmitnent fromthe consultant verifying their
availability on an "as needed" basis for the duration of the Contract.
The consultant must be a drilling and bl asting expert, who has derived
their primary source of income by providing specialized blasting and
bl asting consulting services. The provided consultation nust have

i ncluded at |least three, large underwater blasting projects. The
consul tant rmust not be an enpl oyee of the Contractor, an expl osives
manuf acturer, an expl osives distributor, or any other sub-contractor
There nust be no additional cost to the Government for the Blasting
Consul tant's duties, even when required by the Government.

. 4.2 Bl asti ng Speci ali st

The Bl asting Specialist is the Contractor's enpl oyee nost responsible for
the project's blasting and conducting all coordination and providing al
docunentati on for the underwater blasting. The Blasting Specialist nust
coordinate with the Contracting Officer on all issues dealing with

bl asting. The Blasting Specialist must be on the job site each day. The
Contractor must submit the Blasting Specialist's expertise subm ssion
within [15] [ ] days of the Notice to Proceed. The Blasting
Speci al i st rmust be approved by the Contracting Oficer's Representative
two weeks prior to the subm ssion of the Master Blasting Plan

.4.2.1 Bl asting Specialist's Responsibilities

The Bl asting Specialist is responsible for the project's blast design
preparing and submitting all necessary blasting docunentation, and
conducting quality control. The Contractor may enpl oyee a documentation
assistant to aid the Blasting Specialist with all the blasting
docunent ati on creation and subm ssions. The Blasting Specialist is solely
responsi ble for the accuracy and tinely submi ssion of all blast
document ati on.
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3.4.2.2 Bl asting Specialist's Expertise

The Bl asting Specialist nust be able to denonstrate involvenment in at
| east three projects with underwater blasting. The Bl asting Speciali st
must provide, as a mininum the credentials and experience for each
outlined followi ng itens:

a. The proposed individual nust have at |east 10 years of verifiable
experience utilizing controlled blasting techniques and have had
conducted controll ed blasting on three underwater projects;

b. Wthin the last five years, the proposed individual nust have
conpleted at | east five days of classroomtraining that has
fam liarized the person with the nost current drilling and controll ed
bl asti ng mnet hods;

c. The proposed individual nust be a licensed blaster in the State of
[ ] and hold all credentials that may be required by |oca
jurisdictions;

d. In the last five years the proposed individual nust have been
responsi ble for the blast design or execution of underwater rock
excavation projects, simlar in scope and conmplexity as this project;

e. The names and tel ephone nunbers of contacts, who have sufficient
stature with, and know edge of, their individual project to verify the
submitted information in conpetency and ability, for at |east three
underwat er bl asting projects; and,

f. The Blasting Consultant, Blasting Specialist, Blaster in Charge, and
Sei sm ¢ Specialist cannot be the sane person

3.4.2.3 Bl asting Specialist's Qualifications Subm ssion

Submit the resune, education, experience, current blasting |licenses and
credentials, and training of the proposed Blasting Specialist. Their
credentials nust include a list of the projects, including the |location
duration, scope, description, geologic conditions, and the chall enges that
devel oped t hough the course of the projects and how the chal | enges were
resol ved.

3.4.3 Bl aster in Charge

The Blaster in Charge nay create the Individual Shot Plan for approval by
the Blasting Specialist. The Blaster in Charge, in the absence of the

Bl asting Specialist, is the Contractor's enpl oyee responsi bl e for on-deck
supervision of all underwater blasting activities and its docunentation
The Contractor nust submit the Blaster-in-Charge's expertise subm ssion
within [15] [ ] days of the Notice to Proceed. The Blaster in Charge
nust be approved by the Contracting Oficer's Representative two weeks
prior to the subm ssion of the Master Blasting Plan

3.4.3.1 Bl aster-in-Charge's Responsibilities

The Blaster in Charge, in the absence of the Blasting Specialist, is
responsi bl e for on-deck supervision of the drilling, shot-hole Iogging,
possi bl e revi sions of the Individual Shot Plan, |oading or abandoni ng of
i ndi vi dual shot holes, and firing the blast. The Blaster in Charge is
responsi ble for: the accurate placenment of the shot holes' l|ocations for
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drilling; conducting the drilling and shot-hol e | oggi ng accurately;
accounting for the relevant geol ogy within each shot-hole's |og; assuring
the careful recording of every shot-hole's log and their submission with

t he I ndividual Shot Report; |oading the blastholes according to the

I ndi vi dual Shot Plan or the revision thereto based on the shot-hole's |og;
coordinating the likely tinme of the blast pattern's initiation
coordinating all notices of immnent blasting and providing the signaling
before and after the shot; initiating the blast; perform ng the post-blast
i nspection; providing the All-Clear signal or instituting the notices and
actions for a msfire; and, providing the docunentation for, and signing,
t he I ndividual Shot Report.

.4.3.2 Bl aster-in-Charge's Expertise

The Bl aster in Charge nust be able to denbnstrate involverment in at |east
two projects with underwater blasting. The Blaster in Charge mnust
provide, as a mininum the credentials and experience for each outlined
followi ng itens:

a. The proposed individual nust have verifiable experience in
equi valently responsible roles for controlled blasting projects for at
| east 3 years and wi th underwater projects;

b. Wthin the last 5 years, the proposed individual nust have conpl eted
at least five days of classroomtraining that has famliarized the
person with the nost current drilling and controlled bl asting nethods;

c. The proposed individual nust be a |licensed blaster in the State of
[ ] and hold all credentials that may be required by | oca
jurisdictions; and,

d. The Blasting Consultant, Blasting Specialist, Blaster-in-Charge, and
Sei sm ¢ Specialist cannot be the sane person

.4.3.3 Bl aster-in-Charge Qualifications Subm ssion

Submit the resune, experience, current blasting licenses and credentials,
and training of the proposed Blaster-in-Charge. Their credentials nust
include a list of the projects, including the |ocation, duration, scope,
description, geologic conditions, and the challenges that devel oped though
the course of the projects and how the chal |l enges were resol ved.

.4.4 Bl asters

The Contractor may elect to enploy nultiple Blasters. Each Blaster is a
Contractor's enpl oyee responsible for on-deck, underwater drilling and
bl asting activities under the supervision of the on-deck, Blasting
Specialist or Blaster in Charge, whoever is present. The Blaster in
Charge or a Blaster will |og each shot hole, as the hole is being
drilled. Each Blaster nmust be approved by the Contracting Oficer's
Representative after the subm ssion of the Master Blasting Plan

Bl aster qualifications require each Blaster nust be able to denonstrate
prior experience with drilling and blasting. The proposed individuals
nmust be a licensed or certified blaster in the State of | ] and hold
all credentials that nmay be required by local jurisdictions. Submt the
resume, experience, current blasting |licenses and credentials, and

trai ning of each proposed Blaster with the Master Bl asting Pl an
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3.

3.

4.5 Bl asting Admi nistrator

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: For smaller projects this position may not be
necessary. The Blasting Adm nistrator was added for
large projects to aid the Blasting Specialist with
paper wor k.

EE R R R S I R I R I R I R S R R R R O S R R I R R R S R R R R O

The duties of the Blasting Adm nistrator are to be the direct assistant of
the Blasting Specialist in preparing all necessary paperwork, and in
performng quality control on all issues dealing with blasting. The
primary function is to assist the Blasting Specialist in the preparation
and conpletion of submittals, prepare the detail ed post blast report, and
t he individual shot videos for submittal to the Contracting Officer, and
submit the drilling logs with the post blast report. The Blasting
Admi ni strator cannot sign any paperwork. The Bl asting Adm ni strator mnust
be approved by the Contracting Oficer

Bl asting Administrator's qualifications require the Blasting Adm nistrator
to possess the follow ng mnimum qualifications and experience:

a. Holds a current Blaster's |icense;
b. Have prior experience in underwater blasting;

c. Mist have conpleted at |east five days of classroomtraining within
the last five years that has equi pped the person with the nost current
know edge in blasting procedures; and the software to be used on the
proj ect; and,

d. Have proven proficiency with blasting software and spreadsheets.

4.6 Vi bration Monitoring Specialty Firm

EE R I R R S I R R I R I R I R S R R R R S R R I R R R I R R R R O

NOTE: This is requirement is a new fornat from
previous specifications. The firmis submtted for
approval, having the appropriate experience and the
firmmst have on staff the Seism c Specialists and
Sei snograph Technicians, typically a firmis
subcontracted by the Contractor and having nultiple
experi enced peopl e approved allows themto have
flexibility on supporting the site work. The people
comng to the project or responding to the work nust
be within the group approved but does not need to be
a single person anynore.

EE R I R R S R I R I R I R S R R R R R S R I R I R I R R S R S R R R S

Retain the services of a vibration nmonitoring specialty firmthat
specializes in the prediction, nmonitoring, and control of ground vibration
and airblasts. The firmnust have experience conducting installation of
sei snographs for vibration nonitoring, comrunicating vibration and
airblast results, and devel oping and maintaining a site attenuation

curve. The firmnust have on staff at |east two Seism c Specialists that
specialize in vibration nonitoring and analysis. The firmnust have on
staff at |east four Seisnograph Technicians that have five years or nore
experience with seisnograph installation and vibration nonitoring. Submt
resummes for all personnel and for the firmfor approval citing, in
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additional to other pertinent data, experience, training, and education
at least 60 days prior to the comencenent of blasting. The Seisnograph
Techni ci ans must be persons capabl e of setting up the seisnographs at
designated | ocations, effectively recording the blast, and appropriately
interpreting results. The Seism c Specialists nust interpret the

sei snograph records to ensure that the seisnic data nust be effectively
utilized in the control of the blasting operations with respect to the
exi sting structures. The Sei snograph Technici ans must supervise the

pl acenent, operation, and nmai ntenance of the seisnographs. The Seismc
Speci al i sts nust conduct the airblast and particle velocity regression
anal ysis as described in this Section. The Contracting Oficer may
require the Seismc Specialists and Sei snograph Technicians to be present
during the test blast program production blasting, or both.

4.7 Sei smi ¢ Speci al i st

The Contractor will retain the services of an independent,
seismc-monitoring firmw th enpl oyees capabl e of nonitoring, assessing,
and predicting vibrations and airblast due to blasting. The Seisnmic
Speci al i st must be an enpl oyee of the independent, seisnic-nonitoring
firm and rmust not be an enpl oyee of the Contractor. The Seismnic
Specialist will conduct, or assure the actions are being taken to obtain
the required bl ast seisnmograph nonitoring for the project. The Seismc
Specialist will supervise all Seisnograph Technici ans depl oyed to the
project to deploy and naintain all the seisnobgraphs for recording

vi brations and airblast, and to properly retain, store and subnit al
seismc records of the blasting. The Contractor mnust submit the

i ndependent, seismic-nmonitoring firms, Seismc Specialist's expertise
subm ssion within [15] days of the Notice to Proceed. The firm and

Sei sm ¢ Specialist nmust be approved by the Contracting O ficer's
Representative two weeks prior to the subm ssion of the Master Bl asting
Pl an.

.4.7.1 Seism c Specialist's Responsibilities

The Seism c Specialist nust be a person able to deploy blast seisnographs,
effectively record and transnit the seismc data, conprehensively assess,
and interpret seismc data regarding the nonitored blast's paranmeters, and
renotely supervise the firm s Sei snograph Technicians. The Seismc

Speci alist must also interpret the seismic records to ensure that the
seismc data will be effectively utilized in the control of the blasting
operations with respect to the existing structures and conduct of an
optim zed bl asting program

L4.7.2 Seism c Specialist's Expertise

The Seism c Specialist nmust be able to denonstrate nonitoring depl oyment,
seism c data assessnent and interpretation, prediction of vibration and
airblast fromblasting, and renote supervision of field personnel for five
bl asting projects. The Seism c Specialist must provide, as a mninmum the
credential s and experience for each outlined follow ng itens:

a. The proposed individual nust have verifiable experience in
equi val ently responsible roles for controlled blasting projects for at
| east 3 years;

b. Wthin the last five years, the proposed individual must have

conpl eted at |east five days of classroomtraining concerning seismc
noni tori ng equi prent, data telenetry, and seismic data interpretation
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c. The Blasting Consultant, Blasting Specialist, Blaster in Charge, and
Sei sm ¢ Specialist cannot be the sane person. The proposed Seisnic
Speci alist and Structural |nspection/Evaluation Specialist nmay be the
same person.

3.4.7.3 Seism c Specialist Qualifications' Subm ssion

Submit the credentials of the proposed seismc-nmonitoring firmwith
docunentation for the Seismic Specialist. Subnmt the firms history for
this office, if there are multiple offices, years under the present

of fice's | eadership, the regional extent of clients, the approxi nate
nunber of projects in the past year, and the nunber of present enployees
at this office. Subnit the resume, education, experience, credentials,
and training of the proposed Seisnic Specialist. Their credentials mnust
include a list of the projects, including the |ocation, duration, scope,
description, and the nonitoring chall enges that devel oped though the
course of the projects and how the chall enges were resolved. The
docunent ati on nust provi de experience and capability for the proposed
Seism c Specialist to provide renote blast nonitoring and supervision of
support personnel while the individual is not on site.

3.4.8 Sei snograph Techni ci ans

The approved, independent, seismic-nonitoring firmnay provide Sei snograph
Technicians to assist the Seisnic Specialist with the project's vibration
and airblast monitoring. Each Seismograph Technici an nust be approved by
the Contracting Officer's Representative after the subm ssion of the

Mast er Bl asting Pl an.

Each Sei smograph Technician nust be able to denmonstrate prior experience
with blast seismic nonitoring on a prior project of equivalent size and

simlar telemetry requirenments. The proposed individuals nust have the

required training and hold all credentials that may be required by | oca

jurisdictions. Submt the resune, experience, credentials, and training
of each proposed Sei snograph Technician with the Master Bl asting Plan

3.4.9 Structural |nspection/Evaluation Specialist

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Pre- and Post-Bl ast | nspections and the
Structural |nspection/Evaluation Specialist would
only be required if there are structures or
facilities requiring such inspections. Elimnate

t he paragraphs referencing Pre- and Post - Bl ast

I nspections and the Structural |nspection/Eval uation
Specialist if the project does not have a

requi renent for these inspections. The Structura

I nspection/ Eval uati on Speci ali st nmust be experienced
in both pre- and post-blast inspections. Wile there
may be an advantage to this person being a

regi stered professional engineer, it is nore

i mportant that the specialist have experience in
eval uating potential blasting effects by post-bl ast

i nspections. Consider whether a registered

prof essi onal engineer is a requirenment, as the nost
experi enced persons may not be registered

pr of essi onal engineers or may be difficult for a

bi dder to acquire for sonme projects
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3.

EE R R S I R R I R I R I R S R R R O S R R I R I R R S R R R R

Pre- and Post-Blast structural inspections rmust be perforned by
specialists with at |east five years' experience in pre-blast and
post - bl ast surveys.[ The Structural |nspection/Evaluation Specialist nust
be a Regi stered Professional Engineer in the State of | ], who is
qualified to conduct structural evaluations.] Subnmit the resune,
education, experience, credentials, and training of the proposed
Structural |nspection/Evaluation Specialist to the Contracting O ficer
with the Master Blasting Plan. The proposed Seismc Specialist and
Structural |nspection/Evaluation Specialist may be the same person.

.4.10 Magazi ne Keeper

The Magazi ne Keeper and an Alternate are the Contractor's enpl oyees
responsi bl e for expl osive nmagazines and its record keeping. The position
of Magazi ne Keeper is required only if the Contractor elects to have
expl osi ves' nmgazi nes under his control. The Magazi ne Keeper nust be
approved by the Contracting Oficer's Representative after the subm ssion
of the Master Blasting Plan.

The Magazi ne Keeper must be fanmiliar with the | aws and general practices
concerni ng the handling, care, use, and storage of explosives and
detonators. The Magazi ne Keeper nust be responsible for naintaining a

cl eared area around each nagazi ne, and accounting for by record the

t hr oughput of expl osi ves and detonators. The Magazi ne Keeper mnust be
present for any transfer of explosives and detonators into or out of the
magazi nes. The Magazi ne Keeper must not be required to performany duties
that will in any way interfere with his or her duties as Magazi ne Keeper

The Magazi ne Keeper nust be able to denonstrate prior experience
expl osi ves' nmgazi nes. The proposed individual nust hold all credentials
that may be required by the State of | ] and local jurisdictions.
Submit the resune, experience, credentials, and training of the proposed
Magazi ne Keeper with the Master Bl asting Plan.

5 RECORD KEEPI NG

5.1 Pre-Bl ast Surveys

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Pre- and Post-Bl ast | nspections and the
Structural |nspection/Evaluation Specialist would
only be required if there are structures or
facilities requiring such inspections. Elimnate

t he paragraphs referencing Pre- and Post - Bl ast

I nspections and the Structural Inspection/Eval uation
Specialist if the project does not have a

requi renent for these inspections. The latera

di stance to the nearest structures by azi nuth nay
vary by project. Typically, only those nearest
structures to the excavation zone requiring blasting
in a general azimuthal direction are surveyed.
Exanple, if there are many structures within 1,000
feet (if that is the resolved | ateral distance) for
a specific project, only the closest structures at
~700 feet to the south and at -850 feet to the east
woul d need to be surveyed. For the exanple project
those structures within 1,000 feet of the excavation
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zone are protected by the pre-blast surveys of the
structures closer to the excavation zone on the sane
azimuth. |If any of the structures or facilities are
critical or sensitive features or if there is sone
public or governmental concern, it may be prudent to
conduct the pre-blast surveys for all the structures
within 1,000 ft, not just the closest by azimth.
The | ateral distance also may need to be increased
for certain projects. The Agency may seek
rights-of-entry for these structures proposed for
surveys with the announcenment of the Public

Meeting. Those owners, who decline the
right-of-entry, miss their opportunity to docunent
that there were no prior defects, so that Post-Bl ast
Surveys coul d docunment the damage but woul d not have
a Pre-Blast Survey to show there was no previously
exi sting damage given the owner's cl aimof new

bl asti ng damage.

EE R I R R S I R R R I R I R S R R R R I R S I R R I R R R S R O S R R O

Prior to the comrencenent of blasting, conduct a pre-blast survey of

near est buil dings, structures, and utilities within 300 m 1,000 ft from
the bl ast area by azimuth about the blasting zone to document pre-existing
conditions. The pre-blast surveys will be conducted by, or under the
supervision of, the Structural |nspection/Evaluation Specialist, who will
al so sign and date each survey. The survey extent and method used nust be
acceptable to both the Contractor's insurance conpany and the Contracting
Oficer. Submt a copy of all pre-blast surveys at |east two weeks prior
to the first Test Blast. Provide owners of surveyed structures a copy of
their Pre-Blast Survey before, or with the notice of, blasting
conmencenent. Notify owners and occupants of |ocal buildings 10 days
prior to the comencenent of blasting.

Performthe foll owi ng when conducti ng pre-blast survey.

a. Provide nethodol ogy to be used in conducting the pre-blast survey and
listing of structures, determined fromthe survey to be sensitive
with reasons for these structures being sensitive

b. Each structure nmust be docunented (includi ng photography and vi deo
recordings) as to its construction, foundation type, condition, and
cl osest distance to excavation blasting. The general condition and
all observabl e defects of each structure nmust be docurent ed.

c. The Commodity storage facilities that may be inpacted by blasting mnust
be addressed by the Contractor for safety and continued operation
during the blasting program

d. Freestanding structures (such as retaining walls) nust be inspected on
the exterior and on the interior as a room Al concrete wal ks,
driveways, etc. nmust be inspected for cracks, |evel condition, holes,
and def ects.

e. Industrial structures, silo/elevators and special facilities, and
of fice space nust be described relative to their present conditions
and tolerance to vibration. Besides the inspection of walls, colums
and stairwells, the Contractor must survey the work areas and
structures for distress.
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f. An inspection of accessible structures nust be nade and a |ist of al
structures, which could not be surveyed or refused to allow survey,
nmust be conpleted. The dates of possible subsequent surveys and
physi cal constraints prohibiting the survey nust be docunented.

g. Certify that the survey was prepared prior to the start of any
bl asting under this Contract.

5.2 Post - Bl ast Surveys

Rk Ik kR IR Rk O kO e S S R ARk Rk R R R e I O O R SRR I b S R R

NOTE: Pre- and Post-Bl ast | nspections and the
Structural |nspection/Evaluation Specialist would
only be required if there are structures or
facilities requiring such inspections. Elimnate

t he paragraphs referencing Pre- and Post - Bl ast

I nspections and the Structural |nspection/Eval uation
Specialist if the project does not have a

requi renent for these inspections.

EE R R R S I R R R I R S R R R R R O S R R I R R R R R R R R

Post - bl ast surveys are not typically required. Post-blast surveys nust be
conducted at any |ocation, where a reasonable notice of damage from

bl asti ng has been provided. Post-blast surveys will be conducted by, or
under the supervision of, the Structural Inspection/ Evaluation
Specialist, who will also sign and date each survey. The survey extent
and net hod used nust be acceptable to both the Contractor's insurance
conpany and the Contracting Oficer. The post-blast surveys nust be
conducted within a week of the notice of danage fromblasting. Subnit a
copy of all post-blast surveys within two busi ness days of the on-prem ses
surveys to both the structure's owner and the Contracting Oficer

.5.3 Dai |y Expl osives' Magazine Inventory and Daily Expl osives' Accounting

Accurate daily records nust be kept by the Magazi ne Keeper, who mnust
account for each piece of explosive, detonator, and equi prent fromthe
time of delivery at the nagazine until its discharge in use or return to
the magazine. |f explosive products will be delivered and returned daily,
the records of the driver nmust agree with the ampbunt used in the day and a
copy of each driver's record nmust be provided with the Daily Blasting and
Renoval Log subm ssion. No explosive can be accepted until it has been
plainly | abel ed and delivered as new stock in sound condition. Dates of
manuf acture and | ot numbers will be recorded for all explosives delivered
to the site. No explosive naterial older than 1 year will be used.
Cont ai ners for expl osives must be approved in advance by the Contracting
Oficer. Remaining inventory nust be checked each day and any

di screpanci es nust be imredi ately reported, regardl ess of the potential of
accounting error, loss, or theft of explosive naterial

Should a loss or theft of explosives occur, all circunstances and details
of the loss or theft nmust be inmediately reported to the nearest office of
Al cohol, Tobacco and Firearnms, as well as to the local |aw enforcenent
authorities and the Contracting Officer's representative.

.6 BLASTI NG DOCUMENTS

.6.1 Mast er Bl asting Pl an

The Master Blasting Plan must be submitted for approval by the Contracting
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O ficer 45 days before the first anticipated Test Blast. No blasting may
be conducted prior to the approval of the Master Blasting Plan. No
deviation fromthe Master Blasting Plan will be conducted by the
Contractor. Any request for change or revision to the Master Bl asting

Pl an nust be provided in witing and approved by the Contracting Oficer
bef ore such change or revision can be perforned. The Contractor will
submit a Test Blasting Plan within the Master Blasting Plan that includes
calculations for all noted adverse inpacts. Non-electric blasting caps
nmust be used for all underwater shots. The Master Bl asting Plan nust
contain provisions for storing, handling, and transporting expl osives, as
wel |l as for the blasting operations. The neans of surveying and | ocating
t he shot-hol e positions horizontally and vertically nmust be described in
detail within the Master Blasting Plan. Provide a signed statenment by the
Bl asting Consultant that the plan represents a safe and efficient set of
means and nethods with which to achieve the goals of the work. The Master
Bl asting Plan nmust be submitted with the signature and date of the

Bl asting Specialist. The Contracting Officer will have a m ni num of 30
cal endar days review of the revised plan. The Contractor may el ect, or
may be required, to revise and resubnit the Master Blasting Plan or a
portion thereof; additional time will be allotted for review by the
Contracting O ficer.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Add or del ete sections of the Master Bl asting
Pl an, as appropriate. Include within the Master
Bl asting Pl an.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

3.6.1.1 Proposed Bl asti ng Personne

Submit all the approved and proposed bl asting personnel and their required
i nfornmati on from paragraph BLASTI NG PERSONNEL. List and copi es of
licenses, pernits, and clearances required, including pernmt nunbers, when
applied for, and date of approval or anticipated approval by Federal

State, and local concerns. Provide their police records for every

approved and proposed bl asting individual. Submt the conplete Project
Team Organi zation with duties, responsibilities and authorities clearly
defined. ldentify the on-site Safety Oficer and include a listing of al

personnel authorized to sign for, receive and use expl osives on this
contract.

3.6.1.2 Expl osi ves and Bl asti ng Equi prment
Submit all the explosives, their use, and their data sheets for the
project. Data sheets, which include the products' specific gravity and
wat er resistance, for all explosives and blasting agents that may be used.
3.6.1.3 Bl asting Safety Pl an
Subnmit Blasting Safety Plan, that is in accordance with EM 385-1-1
Section 29, and all other Federal, state, and |ocal regul ations.
I mpl enent all other applicable safety requirenents in addition to that
required below. Include, as a minimum the follow ng itens.

a. Pernanently secure all onboard magazi nes to the deck as required by
all applicable Code of Federal Regul ations.

b. Do not store explosives on the boat or barge deck in the open except
for the one case that is to be |loaded i Mmediately into the shot
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hol es. Return explosives remai ning on deck to the day nmagazi ne prior
to the firing of any blast. Cearly identify the |ocation of the day
magazine in the 'Blasting Safety Plan'.

c. Munt the non-electric, shock tubing spool on the rig in a manner that
it cannot be | ost overboard. Use an approved blasting nachine for
det onation regardl ess of the nunber of caps used. Do not use an
electric blasting system

d. Limt the anount of explosives aboard the drill boat at any one tine
to be in accordance with the anpunt permitted by appropriate codes and
regul ations. Do not exceed the anmpbunt permtted.

e. Mke arrangenents to prevent danage to any vessel, noored or underway,
buil ding or structure and preserve the crew or occupants thereon from
exposure to injury as a result of the Contractor's operations. The
Contracting OFficer may require additional arrangenents.

f. Performa certified marine survey of all floating plant proposed for
underwat er blasting work on this contract prior to starting any work.

g. Install automatic fire extingui shers of an appropriate type on air
conpressors and in all engine conpartments aboard vessel s incl uding
but not Iimted to (drill boats, barges) where expl osives are stored,
handl ed, and used.

h. Provide renote fuel shut-offs and fire signaling devices aboard the
drill boats.

i. Coordination Plans with the | ocal Coast Guard office to provide notice
of blasting and for vessel traffic control

j. Alert sequence signals and public notice of blasting and all clear
See paragraph PUBLI C NOTI CE OF BLASTI NG OPERATIONS in this section

.6.1.4 Navi gati on Control Plan

Submit the Navigation Control Plan in accordance with EM 385-1-1, Section
29, and all other Federal, state, and |ocal |aws and regul ations.

| mpl enent all other applicable safety requirenents in addition to that are
requi red bel ow.

Devel op a Navigation Control Plan, which is incorporated into the Master

Blasting Plan, that will provide the procedures required to maintain safe
passage of all vessels within | ], during the project. The Contractor
will maintain a 1/2 channel to a depth of [ ] mft below the | ow water
datum for [ ] for all marine traffic through [ ] during the

project. The 1/2 channel w |l always be naintained, except during
bl asting events.

The Contractor will buoy the area with floating warning signs. The
warning signs will be legible froma distance of 60 nm 200 ft and nust
contain the nessage "DANGER - EXPLCSIVES IN USE" visible on either side of
t he sign.

Qperate two or nore patrol vessels during blasting operations equi pped
with a visible yellow flashing light, audible horn, and radio with a

hail er, whose sole function will be to nonitor and maintain security in
the blast area. A patrol vessel will be stationed at the drill barge and
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remain in the blasting area during all blasting operations. Land oriented
access control and visual observation |ocations should be deternined and
approved by the Contracting Oficer. Inspect and insure there is no
vessel traffic within the buoyed work area prior to providing the Shot's
Warning Signals and until such tinme as the "All Cear Signal" has

sounded. Establish and naintain a warning systemas required by the Corps
of Engi neers Safety Manual. Equip and maintain floating plant with radio
equi prent capabl e of communi cations with the Coast Guard. After each

bl ast, upon inspecting the area, imediately notify the U S. Coast CGuard
and the Contracting Oficer of the all clear or of a msfire.

Mai ntain the work areas that are not conpleted and accepted by the Corps
to a depth of [ ] mft belowthe | ow water datumfor [ 1. In
addition, for work |located al ong the channel centerline, renove

i medi ately obstructions that have inpacted the main channel above a depth
of [ ] mft belowthe | ow water datumfor [ ], prior to the "Al
Clear Signal," for marine traffic to resune.

The Corps of Engineers will provide clearance surveys, follow ng rock
bl asting activities along the centerline of the main channel. The

cl earance surveys will be conducted i mediately following a blast, to
ensure that no rock material has fallen into the 1/2 channel used for
marine traffic.

3.6.1.5 Production Bl asti ng Design

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Have an experienced person, who is provided
with the work restrictions, determ ne the nmaxi mum
charge wei ght per del ay, when potentia

natural -resource inpacts are being considered or

have been accepted/ negotiated. |n absence of
potential natural -resource inpacts, the maxi num
charge wei ght per delay will not specifically be

resol ved. The allowable PPV at specific nonitoring
| ocations will govern the charge wei ght per del ay
desi gned for each shot pattern. The nmonitoring data
for smaller charge weights per delay will be
assenbl ed fromthe Test-Bl asting program

Include within the Master Blasting Plan the detail ed
design of all required safety, protective, and
natural -resource actions required of the Contractor
or the engagenent of a specialty subcontractor by
the Contractor. Sone of these safety, protective,
and natural -resource actions for a project my

i ncl ude: special monitoring of a critical or
essential facility or of a governnent or conmercia
structure; a fish repelling charge sequence prior to
firing every shot pattern; an aviarian or mamal i an
wat ch program for assurance that a shot is not
initiated at a time when the cited species is
present; underwater pressure wave nonitoring;

and/or, an air-curtain mtigation program

EE R R R S I R R I R I R S R R R R S I R R I R R R R R R R R

No bl asting, including the Test Blasting, may differ fromthe approved
Master Blasting Plan. Shot-hole drilling must not begin until the Mster
Blasting Plan is approved in witing. Reflect changes to the blasting or
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noni tori ng procedures, equipnent, plant, products or personnel in a

revi sed Master Blasting Plan or portion thereof. btain approval fromthe
Contracting Officer, in witing, prior to inplenmentation of any Master

Bl asting Pl an changes or revisions.

Confine the | oaded charge with angul ar, granular stenm ng materials,

pl aced within conpetent rock, to performthe nost work and to avoid a
rifling plume fromoccurring within any shot hole. See paragraph
STEMM NG. The shortest del ay period both between two adjacent shot hol es

and between two adjacent shot rows in the shot pattern is 25 mlliseconds
(ms). The maxi num charge wei ght per delay may not exceed | ] kg
[ ] pounds of all conbi ned expl osives and bl asting agents in each

25-nms del ay period.

Include in the Production Blasting Design Section, as a mninum the
followi ng itemns.

a. Proposed nethod of transportation, storage, and handling of expl osives.
b. Procedure for nonitoring the blast operations and handling m sfires.

c. Plan showing the intended | ayout of the shot-hole patterns, timng and
sequence, anticipated burden di mensions and depth of sub-drilling for
a specified nmaxi mum charge wei ght per delay. Identify each drill hole
by a uni que, sequential identifier

d. Typical size, depth, and spacing of blast hol es; nethodology to assure
| oadi ng of explosives is only within sound rock; the maxi num | oad
density (in pounds per foot of drill hole length) and the maxi num
powder factor (in pounds of explosive per cubic yard of rock shot);
type of explosive and nethod of |oadi ng and detonating; procedure to
confine the charge with stemm ng; and naxi mum nunber of holes to be
detonated for a production shot pattern. Initiation systemto be
depl oyed and the neans to assure each shot hole fires on its own del ay.

e. Sequencing of delays for each shot hole that will be enpl oyed during
bl asti ng and t he maxi mrum expl osi ve | oadi ng i n pounds of expl osive per
del ay.

f. Indication as to whether decking or boosters will be used.

g. Type and nunber of drill frames, including drill hole dianmeter, and

expected production rates/day.

h. Type of blast seisnographs to be used, manufacturer, and when | ast
calibrated or certified, and types of video caneras.

i. The formats of all logs and reports to be used throughout the life of
the project designed to record pertinent data before, during, and
after the blasting operation. Pertinent information includes, but not
be limted to, those itenms specified in paragraphs detailing the
subm ttals.

j. Nanes, office nailing addresses and phone numbers of Contractor's
representatives (Blasting Consultant, Blasting Specialist, Blaster in
Charge, and Seismic Specialist) to which any informational inquiries
may be addressed.

k. Location plan, manufacturer's literature, and paraneters to be used in

SECTION 31 23 01 Page 49



site selection for the blast seisnographs and video caneras. The
| ocation of any other nonitoring equipnment, when used.

. The nmethods that will be used to prevent all cited adverse inpacts
during the blasting activities, including protection of natura
resources.

m Conplete list of floating plant involved in production blasting
operations.

n. Wthin the blasting plan consider the multiple types of conmercia
vessels that will be on the water over the period of the excavation
and removal program Notify the sail/yacht clubs, etc., of plans to
bl ast in advance and what traffic control and proximity restrictions
wi Il be inplenented.

0. Subnmit the neans and nethods to be used to recover and di spose of al
shock cord/tubing and initiation transm ssion-line debris inmediately
foll owi ng each shot.

3.6.1.6 Test-Bl ast Pl an

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Have an experienced person, who is provided
with the work restrictions, deternmine the first test
shot's nunber of shot holes, the initial maximm
charge wei ght per delay for the test blasting, and
the second test blast's number of shot holes. For
some underwat er blasting projects, the restrictions
may be so limting that the initial charge wei ght
per delay will be quite |ow, perhaps kg, 5 | b per 25
ns delay. Qher large projects with few

nat ural -resource concerns and great |atera

di stances to non-federal structures may have a | arge
initial charge weight per 25 nms delay. The forner
projects may have a production blasting all owabl e
maxi mum char ge wei ght per del ay.

EE R I R R S I R R R I R I R S R R R R I R S I R R I R R R S R O S R R O

Test Blasting is the initial blasting for the project starting with | ower
expl osive | oading in shot holes and fewer shot-holes in each initial shot
pattern. The purpose of the Test Blasting is to safely build to the |evel
of Production Blasting and to accunulate data to avoid shot-hole rifling
and the cited adverse effects fromblasting. An Individual Shot Plan nust
be provided for each Test Bl ast.

A mni mum of three shots are required for the Test Blasting. |Increase the
nunber of shot hol es | oaded and the naxi num charge wei ght per del ay of
subsequent test and production shot patterns only if the prior test shot
was apparently successful. An apparently successful shot pattern is
defined as a properly fired pattern without riffling plunes that has
seened to have been effective prior to excavati on and has remai ned bel ow
t he maxi mum peak particle velocity values, as prescribed in paragraph
ALLOMBLE VI BRATION. For the next i mediate test shot pattern, use a
snal | er nunber of |oaded drill holes and a snaller naxi mum charge wei ght
per delay, if (1) the prior shot pattern had a rifling plume [and][or] (2)
underestimated the recorded, PPV by 25 percent at any nonitoring |ocation
[and][or] (3) had any type of misfire, damage or injury or accident or

cl ai m t her eof .
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a. Limt the first test shot to [3] | ] total drilled shot holes in a

singl e row and have a nmaxi mum charge wei ght per delay of | ] kg
[ ] I'b of explosive materials per 25-ns del ay.
b. Limt the second test shot to [7] | ] total shot holes in a single

row of the shot pattern of the Contractor's choosing and to a nmaxi num
charge wei ght per delay of double the first shot's naxi num charge
wei ght per delay, if the first test shot was conpletely satisfactory.

c. The third and any further test shot patterns nmay use doubl e the nunber
of the shot holes of the preceding satisfactory shot, included wthin
two or nore shot rows, and doubl e maxi mum charge wei ght per del ay of
the precedi ng satisfactory shot[ to the production-shot naximum
al | owabl e charge wei ght per delay of | 1 kg [ ] I'b of
expl osive materials per 25-ms del ay].

A Test-Bl ast Eval uation Report nust be provided within two busi ness days
to the Contracting Oficer's representative in witing and by e-mail to
the cited e-mail address listing once the |last Test Bl ast has reached the
expl osi ve | oad per shot hole and the nunmber of shot holes and rows to
conduct Production Bl asting.

6.2 I ndi vi dual Shot Pl ans

EE R R R S I R R I R R I R S R R R I R S I R R I R R R S R R R R

NOTE: The Master Blasting Plan must provide the
format of the Individual Shot Plan for approval with
the Master Blasting Plan. Include within list item
3.6.2 b.(6) all special duties and/or actions
required for the project that have been established
for protection of individuals, natural resources,
and/ or structures.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

The Contractor nust submit an Individual Shot Plan 24 hours prior to any
subsequent drilling and blasting for that shot pattern. The fornmat may
utilize a spreadsheet for ease data entry but requires an actual signature
and handwitten date for its submni ssion

Prior to each blast, including Test Blasts, the Contractor nust submt for
the Contracting Officer's docunentation a plan detailing all the data
required in the Individual Shot Plan's format of the approved Master
Blasting Plan. The plan will provide all the pertinent aspects of the

bl ast design including, but not linmted to, the |loading, firing, delay
sequence, and special considerations. The Individual Shot Plan will
provide the | ocation and depth of holes, inclination of all holes that
will not be vertical, the proposed depth and the spacing of the bl ast

hol es, anmpunt, and strength of explosives per hole and per pattern, the
proposed sequence of firing and time delays, and estimated tinme and day
for the pattern's initiation. Each proposed shot pattern will be designed
by the Contractor's Blasting Specialist with changes being determ ned by
observation of the way the rock breaks as the operations progress. The
Contractor nust take such precautions as are necessary to prevent

di spl acenent, cracking or danagi ng the rock outside the prescribed limts
of dredgi ng or excavation. The rock outside the Iimts of the dredging
nmust be left in as sound and undamaged a condition as possible.

a. Subnmit an Individual Shot Plan to the Contracting Oficer, with the
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anticipated plan for the next shot pattern prior to drilling the shot
hol es. Furni sh each submtted I ndividual Shot Plan as a signed paper
copy and in digital formto the e-mail listing required by the
Contracting O ficer. The Individual Shot Plan may be devel oped in a
format that easily provides data that remains the same for the actual
shot information in the Daily Blasting and Renpbval Log and the

I ndi vi dual Shot Report with its included reports.

b. The Individual Shot Plan includes, as a minimum the follow ng itens:

(1) The shot pattern's name/ nunber, coordinate |ocations of the
out ernost hol es of the shot pattern, any specific purpose for the
shot, the anticipated tine, date, weather conditions, and the
water conditions and its elevation at the anticipated tinme of the
shot ;

(2) The total number of holes to be shot, the shot-hole dianmeter, the
total weight of explosives, nunber of delays, |oad density and
powder factor for the shot, the maxi num charge wei ght per del ay,

t he cl osest approach, scal ed distance and esti mated PPV and
ai rbl ast overpressures at each nmonitoring | ocation

(3) A large-scale plan nap depicting the proposed | ayout of shot hole
pattern, timng and del ay sequence;

(4) An elevation sketch showing a typical hole's |oading fromthe
water surface to the bottomof the drill hole with an el evation
scal e, including the elevation of the renoval grade, the top of
sound rock, the top and bottom el evati on of stemm ng, the top and
bottom position of explosive materials, and the position of al
det onators, boosters and priners in the hole;

(5) A tabular listing, which may be a printed spreadsheet page, by
hole in the ascending total delay tine order by the describing:
row and nunber within the row of the shot hole, total delay tineg,
the total charge weight of explosive materials for the entire
hol e, the | argest charge weight of any deck within a hole on a
separate 25-ns delay if any, top of sound rock el evation, bottom
hol e el evation or the top of stemm ng elevation at the bottom of a
shot hole that was over-drilled in depth and backfilled, stemm ng
el evations, and detonator, priner and booster elevations in the
hol e;

(6) The estimated PPV and airbl ast overpressure at each sei snograph
| ocation and the lateral close approach distance fromthe shot
pattern to each sei snograph

(7) the nmeans to renove and di spose of all shock cord/tubing and/or
initiation transm ssion-line debris inmmediately follow ng the shot;

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Conpl ete the required Natural Resource
activities that the Contractor nust either conduct
or initiate the shot with coordination of other

of fices for themto conduct the required Natural
Resource activities of paragraph NATURAL RESOURCE
ASSESSMENT.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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(8) The Contractor nust enploy a Natural Resource Subcontractor
submtted to the Contracting Officer to [list activities] and the
Contractor must conduct the shot in coordination wth other
offices as they perform[list activities]; and

(9) The nane, title, and signature of the Blasting Specialist
providing the formwith the date of the signature.

6.3 Test-Bl ast Eval uati on Report
Provide a report summarizing the Test Blasting and submit the report with

t he I ndividual Shot Report of the first apparently successful production
shot .

.6.4 I ndi vi dual Shot Reports

The Contractor must submit an Individual Shot Reports, both in witing to
the Contracting Officer and by e-mail distribution to the required e-nail
addresses, on the next business day and prior to any subsequent drilling
and bl asting for the next shot pattern. The supporting reports related to
each shot pattern, which was not included with the Individual Shot Report,
nmust be provided with their required data by the subm ssion date of each
supporting subm ssion. The Individual Shot Report may utilize the
spreadsheets, naps, and sketches of that shot's Individual Shot Plan

whi ch have been corrected or revised for the actual shot-hole use,

|l oading, timng firing, and observed or recorded i npacts.

The Contractor must submit for the Area Ofice's docunentation a specific
set of reports of all the actual information froman initiated shot
pattern, including Test Blasts, required in the Individual Shot Report's
format of the approved Master Blasting Plan. The record will provide al
the pertinent aspects of the blast design including, but not limted to:
the tine, date and weat her conditions at the blast's initiation; proposed
shot hol es that were abandoned; the actual shot hol es' positions and

el evations of stenm ng, |oading, decking, its delay and firing sequence,
and special considerations; the total weight of explosives and the naxi mum
charge wei ght per delay for the pattern; all pertinent factors about
signaling and providing the all-clear signal; the peak particle velocity
of all seisnographs; and, any delays to shot initiation and all bl ast

i rpedi ments, including by not limted to, shot-hole rifling plunes,
observed inmpacts fromblasting, msfiring, and reports of damage from

bl asting. The Individual Shot Report will include or be followed with al
the supporting reports fromthe shot pattern. Each Individual Shot Report
will be signed by the Contractor's Blasting Specialist or Blaster in

Charge, whoever initiated the shot pattern's firing. The Contractor nust
take such precautions as are necessary to prevent displacenent, cracking
or damagi ng the rock outside the prescribed linmts of dredging or
excavation. The rock outside the linmts of the dredging nust be left in
as sound and undanaged a conditi on as possible.

a. The Individual Shot Report may be developed in a format that easily
provi des data that remains the sane fromthe proposed design of the
I ndi vi dual Shot Pl an and the actual shot information for the shot's
supporting reports and in the Daily Bl asting.

b. The Individual Shot Record includes, as a minimum the follow ng itens:

(1) The shot pattern's name/ nunber, coordinate |ocations of the
out ernmost hol es of the shot pattern, any specific purpose for the
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shot, the anticipated tine, date, weather conditions, water
conditions and its elevation at the tine of the shot;

(2) The total number of holes to be shot, the shot-hole dianmeter, the
total weight of explosives, nunber of delays, |oad density and
powder factor for the shot, the maxi num charge wei ght per del ay,

t he cl osest approach, scal ed distance and recorded PPV and
ai rbl ast overpressures at each nonitoring |ocation

(3) Alarge-scale plan nap depicting the | ayout of shot hole pattern,
timng, and del ay sequence;

(4) A tabular listing, which may be a printed spreadsheet page, by the
| oaded shot hole in the ascending total delay tinme order by the
describing: row and nunber within the row of the shot hole, total
delay time, the total charge wei ght of explosive materials for the
entire hole, the |argest charge weight of any deck within a hole
on a separate 25-ns delay if any, top of sound rock el evation
bottom hol e el evation or the top of stenming elevation at the
bottom of a shot hole that was over-drilled in depth and
backfilled, stemm ng el evations, and detonator, primer and booster
el evations in the hole;

(5) The recorded PPV and airbl ast overpressure at each sei snograph
| ocation and the lateral close approach distance fromthe shot
pattern to each sei snograph

(6) The renoval and disposal of all shock cord/tubing and initiation
transm ssion-line debris i mediately followi ng the shot[; each
required safety, protective, and natural -resource action conducted
for the initiated shot with their supporting data];

(7) A short narrative of any peculiarities or inpedinents or adverse
i npacts or accident/msfire with the shot, if any;

(8) The nane, title, and signature of the Blasting Specialist
providing the formwith the date of the signature.

3.6.4.1 Drilling Logs

The Blaster in Charge or a Blaster with the assistance of the driller wll
| og each shot hole, as the hole is being advanced. No drilling will be
initiated without the Blaster in Charge or a Blaster to log the hole by a
neasurenent nmeans of drill bit's depth, the downward rig pressure
advancenent rate of drilling, and air-water return of cutting with the
driller's full assistance. The log nust record the material encountered
at the drill bit's depth to a precision of 0.03 m 0.1 ft. The drilling
for each shot hol e nust be assessed to deternine, and the | og nust record,
the vertical depth/el evation of encountering sedi nent, weathered rock, the
Top of Firm Rock, and voids to the total drilled depth. The shot-hole
logs for all the shot holes in a shot pattern nust be provided at the sane
time as the Individual Shot Report. An acceptable sanple drilling log is
provided in EM 1110- 2- 3800.

3.6.4.2 I ndi vi dual Shot Vi bration Monitoring Report
After each shot, submit an Individual Shot Vibration Mnitoring Report,

which will require the use of blast seisnpbgraphs, to neasure the vibration
created fromthe blasting activities. Submit the Individual Shot
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Vi bration Report to the Contracting O ficer by or before Noon of the
second busi ness day followi ng the shot, which is being reported. Subnmt
each I ndividual Shot Vibration Report as a signed paper copy and in
digital formto the e-mail listing required by the Contracting O ficer
This will be provided at the pre-construction neeting.

Direct the specialty firmproviding the seisnic specialist, with approval
of the Contracting Officer, to place blast seisnpbgraphs, consisting of

t hree conmponent seisnographs, (1) at inportant structures, and (2) other

| ocations designated by the Contracting Oficer. At least [three] | ]
sei snograph | ocations will be required for every blast during this
project.[ Place additional seisnpographs at each specified nmonitoring

| ocations. ]

Sanpl es of possible Individual Shot Vibration Report formats are in
EM 1110-2-3800, pp B-9 and B-10. The mininumrequired information to be
submitted in the Individual Shot Vibration Report includes:

a. Date and tine of recording fromeach sei snograph

b. Type (brand and nodel) of three-conponent seisnographs used, serial #,
and position nane;

c. W perforned, and the date of, the npbst recent calibration of each
sei snograph, and its sensitivity;

d. The firmand enpl oyee who pl aced the bl ast sei snpgraph

e. Seisnograph installation procedures to prevent disturbance during
noni toring, vandalism and damage, and whether the seismc data is
being tel enetered or downl oaded i ndi vi dual | y;

f. Set trigger |evels;

g. Maximum for each of the three, component PPV in units of centineters
per second (cps) inches per second (ips), the maxi mumtotal vector-sum
peak particle velocity in units of centineters per second (cps) inches
per second (ips), and a | og-log graph of all maxi numtotal vector-sum
peak particle velocity versus square-root scal ed distance in units of
sqr neter/kilogram (sqr mkg) sqr feet/pound (sqr ft/lb) for al
seismc records of all prior shots for this project;

h. A graph of the PPV versus frequency for each sei snograph |ocation that
triggered;

i. The maxi mum airbl ast overpressures in units of kil opascals (kPa)
pounds per square inch (psi) at any triggered nmonitoring |ocation and
the results fromnoise tests before blasting in the first report;

j. A narrative description of any peculiarities or inpedinents or adverse
i npacts or accident/msfire for the shot; and,

k. The nane, title, and signature of the Seism c Specialist processing
and interpreting the data and providing the report with the date of
t he signature.

.6.4.3 I ndi vi dual Shot Vi deos

The Contractor will make a video recording of each shot pattern in a clear
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and consistent nmanner. Video recording nust include date, tine, and

| ocation. The digital video file nust be furnished with the Individua

Shot Report in a format noted within the Master Blasting Plan and approved
by the Contracting Oficer. The subm ssion nust be nade to the Project
Ofice and to all on the e-mail address listing. A library of blast
videos will be maintained for all blasts and will be readily cross
referenced with individual blast plans and post blast eval uations.

3.6.4.4 Reports of Required Safety, Protective, and Natural Resource
Pr ogr anms

Specify the data subnission for required safety, protective, and

natural -resource actions. A sunmary report nust be subnitted by noon [2]

[ ] business days after the shot of the [special nonitoring of a
critical or essential facility or of a government or commercial structure,
[and][or] an avian or mammalian watch program for assurance that a shot is
not initiated at a tinme when the cited species is present, [and][or]
underwat er pressure wave nmonitoring, [and][or] other agreed/ negoti ated

progran .
3.6.5 Daily Blasting and Renoval Log

The Contractor must submit a Daily Blasting and Rermoval Log, both in
witing to the Contracting Oficer and by e-mail distribution to the
required e-nmil addresses, on the next business day. The Daily Blasting
and Rermoval Log sunmmaries all the drilling and blasting activities,
surveying, dredging [and][or] renoval of spoils, and disposal operations
for any day that one or nore of those operations were conducted. The
Daily Blasting and Renoval Log will be signed by the designated
representative of the Contractor, approved in the Master Bl asting Plan

3.7 DRI LLI NG AND BLASTI NG

3.7.1 Under wat er Shot Hol es

No drilling will be initiated without the Blaster in Charge or a Bl aster
to log the hole and confirmthe proper positioning of the shot hole. For
underwat er bl asting, the Contractor nust be prepared to: drill; log the
hol e; resolve the units encountered in drilling; reassess the Shot Plan's

intent for that particular shot hole; |oad explosives, boosters,
initiators and del ays, place stemmng in sound rock; and raise the firing
line. If a shot hole cannot be drilled or cleaned out, the Contractor
will be required to re-drill that shot hole or properly correct the shot
design to delete that hole.

3.7.2 Shot Hol e Loggi ng

The Blaster in Charge or a Blaster will log each drilled hole, as the hole
is being drilled. The Blaster in Charge or a Blaster will |og the shot
hol e by a neasurenment neans of drill bit's elevation, the dowward rig
pressure, advancenment rate of drilling, and air-water return of cutting
with the driller's full assistance. The shot hol es nust be | ogged during
drilling and neasured upon conpletion with a weighted tape for its ful
depth before any explosives are | oaded into any of the hol es.

If any holes are too deep, then these holes will be filled to the proper

depth with stemr ng. Repeated, significant voids, 0.2 m 0.5 ft or |arger
nmust be reported to the Contracting O ficer. The Blasting Consultant nmay
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need to assess the issue of voids. Should voids become confinenent issue
blasting will be delayed until the Contracting Ofice is satisfied that
potential problems related to blasting around the void have been properly
addr essed.

. 7.3 St emm ng

Al'l shot holes must have appropriately sized stemring nmaterial of the

proper vertical placenent length to optimze the blast design. Loss of
expl osi ve confi nenent can be due to inproper stemring naterial type and
poorly placed stemm ng. Tanped stemm ng nust be placed fromthe top of

firmrock (or hard naterial), as determned fromthe drilling log, to the
top of the explosive charge. Stemmng nust also be used to fill voids, if
any, as noted on the drilling |og of that shot hole.

.7.3.1 Stemm ng Materi al

Stemm ng nust consist of well-graded, crushed, angul ar stone without
fines. The gradation of the crushed, angular stone is between 3.0 mr 1/8
inch and 10.0 mm 3/8 inch in dianeter. No soil or drill cuttings or
rounded particles of the noted grading may be used as stenming materi al

.7.3.2 Lengt h of Stenmm ng

The m nimum vertical |length of tanped stemming within rock, or hard
materials, of a shot hole nust be the greater of 0.60 m 2.0 ft or eight
times the shot hole's dianmeter. This mnimmlength of stemm ng nust be
placed in firmrock, or hard materials, to contain the gaseous products of
det onation both below the top of firmrock and on either side of (above or
bel ow) voids, if any, with an expl osive charge.

. 7.4 Loadi ng Shot Hol es

Stemm ng, decki ng, shot hol e expl osives' |oading, and shot plan revisions
for each shot hol e nust be nade upon conpletion of drilling to the total

depth fromthe | ogging of that underwater shot hole. Resolve whether to

abandon the shot hole or load the hole fromthe Shot Plan's intent and the
i nfornmation resolved by the shot hole's |og.

. 8 | MPACT MONI TORI NG

Moni toring of the blasting may be required for public safety or

natural -resource protection. The Contractor will be responsible for the
paynment and services of one or nore, independent, third-party firns to
conduct the required nmonitoring. The Contractor will nake avail able the

schedul e and bl asting docunments to coordinate with other specialists
nmonitoring issues for: the public's safety; environnental concerns for
air, water, and property; natural resource protection; and the safety of
structures and features.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Delete inapplicable sections. The

coordi nation with other federal, state, and | oca
jurisdictions and agencies, the public, and private
entities nust be conpletely resolved before

finalizing the specifications.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I
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3.8.1 Public-Use Area Effects

The Contractor will provide personnel, patrolling vessels or vehicles, and
t he signage necessary to assure safe distances fromall shot patterns are
mai nt ai ned and physically nonitored at public-use areas on |land or on

wat er, and at occupi ed structures or hi ghways or other features requiring
control

3.8.2 Ai rbl ast and Seismic Mnitoring

Rk Ik kR IR Rk O kO e S S R ARk Rk R R R e I O O R SRR I b S R R

NOTE: Determ ne the nunber of seisnographs required
for the project by the nearer structures or features
to protect and their general azinuthal direction
Every bl asting program shoul d have at |east three

bl ast sei snographs depl oyed. Mbore sei snographs may
be needed at the project tenporarily for green
concrete or other tenporary considerations or by the
request of the Contracting Officer. Wile airblast
is rarely a concern for underwater blasting,

ai rbl ast should be recorded at a mini mum of three
sei snograph | ocations in different azinutha
directions.

EE R R R S I R I R I R I R S R R R R S R R I R R R R R S R R O

Airblast and vibration nmonitoring nust conformto current industry
standards and use equi prent devel oped for blast nonitoring. The
Contractor will hire a subcontracted specialty firm independent of the
Contractor's firmand other sub-contractors to |ocate, maintain, and
record the airblast and vibrations fromevery shot. The subcontracted
seismc firmthrough their enployee, the Seismc Specialist, will nonitor
the [three] seismc positions shown on the plans or accepted by the
Contracting Officer. Additional seisnographs nmay be required tenporarily
for (green) concrete placement or other tenmporary considerations or as
required by the Contracting Oficer for specific airblast or vibration

i ssues due to blasting suspected at |ocations w thout seisnographs. The
seismc records and the Individual Shot Vibration Mnitoring Reports will
informthe Contractor of the actual airblast and vibration paraneters from
every shot and assure the government that the blasting has remained wthin
the all owabl e airblast and vibration | evels.

Provi de 3 bl ast Sei snographs capabl e of sampling rates of 15,000 sanples
per second or higher that neets | SEE PSBS. The 15, 000 sanpl es per second
accuracy is required to acquire reproduci ble vibration readings. Each

sei snogr aph provided to the project nmust have been calibrated by the

manuf acturer within six nmonths of its installation. No seisnpbgraph may be
used at the project may have manufacturer's calibration |onger than el even
nonths prior to its date of use. The units nust be sel f-contained except
for external geophones and m crophones. The seisnpbgraphs without erasing
the stored data nust be capable of telenmetering the digital data or

downl oading the digital data to a portable device. The units nust be
programed with specific data for each site of seisnmograph placenent,

whi ch includes sei snograph | ocation, geophone burial or mounting nethod,
calibration signal, date, and tinme of the record. The seisnographs mnust
be housed in protective enclosures, if vandalismor high-traffic concerns
or weather or other conditions could linmt the continuous, proper
recordi ng by the sei snographs.

The bl ast sei snbgraphs nmust not be placed inside of a structure, unless
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required for the designated purpose and authorized by the Contracting

O ficer. The seisnographs should not be placed near a structure unless
the intent is to neasure that particular structure's specific response to
the blast. The m crophone nust be positioned to avoid wave refl ections of
the airblast fromthe vertical, front or side of a structure, wall or rock
face. The m crophone should be placed at a height of 0.91 nm 3.0 ft. The
geophone for each sei snograph nust appropriate for buried in soil or for
bei ng physically secured to rock or sidewal k or pavenent or a concrete

f oundat i on.

The sei smographs nust be operated continuously begi nning [seven] days
before the first anticipated Test Blast. All The airblast and vibration
anpl i tudes' naxinmal, frequencies of those anplitudes, repeated
occurrences, and other paraneters for the first period of operation before
the first Test Blast will be reported as the project's background
conditions in the first Individual Shot Vibration Monitoring Report.

The sei snmographs nust be operated continuously until the excavation has
been approved by the Contracting Officer. The seisnmograph may be renpved
fromthe project and replaced after their initial deploynent, if there
will be no blasting for a period of seven days or longer and if there wll
be no expl osives stored onsite during that period.

.8.3 I ndi vi dual Shot Vi deos

Record every shot pattern's blast with Full H gh Definition, 1080p
digital video recordings with a mninum of 30 franes per second fromtwo
desi gnated | ocati ons, approximately perpendi cular to one another, that
provi de side and front or rear views of the blast and area above it. The
vi deo i mages nust not contain any other text than the shot nunber.

I ncl ude netadata consisting of the blast ID, date, and tinme of the blast.
Index the two video recordings to properly identify each blast. Submt

t he proposed | ocations of the two video recorders on a map with the

I ndi vi dual Shot Plan. Furnish electronic file copies of video recordings
on the sFTP within 24 hours of a blast. |If the Contracting Oficer
requests that a copy of the video be subnmitted earlier, then deliver a
copy within one hour of the request. Miintain a digital video library of
all blasts.

.8.4 Air, Water or Land Protections

The Contractor will assure that all escaping or rel eased gases, fluids,
and solids are within applicable Iimts of all federal, state, and | oca

| aws, regul ations, ordi nances, and guidelines. Any releases of fluids or
solids that are not such limts will be imrediately reported, mitigated,
retai ned, and renmoved fromthe project.

EE R I R R S R I R I R I R S R R R R R S R I R I R I R R S R S R R R S

NOTE: This section shoul d enphasize the inportance
of recovering all shock tube. Additional details
could include typical nethods of recovery and best

practices for the containment of shock tube.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

The Contractor will renove all shock cord/tubing and initiation
transm ssion-line debris i mediately followi ng each shot. Submt neans
and nethods for removal in Master Blasting Plan.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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NOTE: Del ete inapplicabl e NATURAL RESOURCE
ASSESSMENTS, M TI GATI ON AND MONI TORI NG par agr aphs
that are not required by coordination wth other
federal, state, and | ocal jurisdictions and
agencies, the public, and private entities, which
nust be conpletely resol ved before finalizing the
specifications. Each of the paragraphs for Natural
Resources will require a design by a qualified

pr of essi onal (s), who has experience with such
activity(ies). The activity's paragraph text for
the Contractor's action nust be witten for the
speci fic project and uni que Natural Resource

requi renents. None of these activities or other
possi bl e required actions or coordination by the
Contractor have generic or standard approaches, much
| ess narratives. The Contractor may be required to
hire a specialty contractor to performthe designed
assessnment, mitigation, or nmonitoring, or to

coordi nate the blasting with an externa

organi zation responsible for the activity.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

3.8.5 Nat ural Resource Assessnents, Mtigation and Monitoring

[ 1
3.8.5.1

Fi sh- Repel I i ng Noi se

Wat ch Program

Post - Bl ast Fi sh Surveys

Air-Curtain Mtigation

Underwat er Over pressure Monitoring

3.9 EXCAVATI ON VERI FI CATI ON

EE R I R R S I R R I R I R I R S R R R O S I R R R R R S R R S R R R

NOTE: This Blasting Section presunmes that the
excavation(s) will fully achieve the required
vertical and lateral limts. This paragraph
references the |l ocation of the verification
procedures by its section in the specifications.

EE R R R S I R R I R I R S R R R R S I R R I R R R R R R R R

Conduct the verification of the conpleted excavation, as specified in
Section [ EXCAVATI ON], Paragraph [ SURVEYS] .
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3.10 SUBVERGED MATERI AL DI SPOSAL

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The Cui de Spec presumes that nmateri al

di sposal will properly place any onsite materi al

di sposal . This paragraph references the |ocation of
the material disposal procedures by its section in

t he specifications.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

Transport and place all dredged, displaced, or excavated materials within
the imts of the disposal zones below the specified el evations, as
specified in Section [ D SPOSAL].

-- End of Section --
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