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New Happiive THE STATE OF I\T WfIAJIIPSHIRE
DEPARTMENT OF TY?ANSPORTA TION

Department o_f Transportation

CHRISTOPHER D. CLEMENT, SR. JEFF BRILLHART, P.E.
COMMISSIONER | ASSISTANT COMMISSIONER

Bureau of Materials & Research
June 7, 2013

Her Excellency, Governor Margaret Wood Hassan
and the Honorable Council

State House

Concord, NH 03301

REQUESTED/ ACTION

Authorize the Department of Transportation to enter into a ithree-year agreement with a pre-qualified, low bid,
cost-based contract with Northern Test Boring, Inc., Gorham ME 04038 (Vendor Code 153356) for respective
fees not to exceed $300,000 for the purpose of prov1dmg om—call Statewide Geotechnical Subsurface Explorations
services from the date of Governor and Council approval through June 30, 2016.

Funding is available as follows and is contingent upon the availability and continued appropriation of funds in FY
2014, 2015 and 2016:

FY14 FY15 FY16

04-096-96-963515-3054
Consolidated Federal Aid
400-500870 Highway Contract Payments $1 00,000 $100,000 $100,000

The Consolidated Federal Funds, AU 3054, is utilized at this jtime to encumber funds for this request. Actual
funding sources will be determined by each particular projej:tzf incurring expenses as a result of this request.

EXPLANATION

The Department requires geotechnical subsurface exploration (drilling) services to obtain soil, bedrock and
groundwater information for use in the design of vari OﬁS Department projects. Geotechnical subsurface
explorations provide essential information to perform engi eering analysis of foundations for bridges and other
structures, for designing highway embankment fills and ea h cuts, for assessmg groundwater drainage needs and
for verifying existing conditions of constructed facilities. Th1s contract is needed to supplement State forces
engaged in similar work for high volume work periods, and exclusively for performing subsurface explorations in
areas with ground or groundwater contamination and at sites requiring subsurface explorations on open water.
State forces do not possess the required OSHA training or equipment to work in contaminated areas, nor do State
forces have the necessary floatation equipment to work site (i)n open water.

The services to be provided will assist in the completion o prelimlnary and/or final design plans for projects on
the Ten Year Transportation Improvement Program and th Statew1de Transportation Improvement Program for a
duration from the date of Governor and Council approval hrough June 30, 2016. The total fee will not exceed
$300,000.00 in this period. Work assignments will be bas d upon Department needs and nature of the worksite.
The Agreement fees are based on the specific rates bid for each item in the agreement multiplied by the quantities
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performed The Federal Highway Administration may partlclpate in these costs dependmg upon the particular
funding of the individual projects undertaken.

The contractor selection process was in accordance with the Department’s “Selection Procedures for Pre-qualified
Low-Bid Technical Service Statewide Contracts”, dated February 26, 1998. The Bureau of Materials & Research
will administer the contract upon approval.

The selection process for this low bid selection agreement was initiated by a solicitation for contracted services
for one on-call Statewide Geotechnical Subsurface Explorations services contract. The assignment was listed as a
“Possible Action Project” on the Department’s website on October 9, 2012, requesting letters of interest from
interested firms. Letters of interest and other information were received by the Department from three (3)
interested firms. Based on the information provided, the following firms were approved as pre-qualified to bid by
the Assistant Commissioner on January 17, 2013:

Firm Location
Geosearch, Inc. Fitchburg, MA
New Hampshire Boring, Inc. Derry, NH
Northern Test Boring, Inc. Gorham, ME

The Department extended invitations to bid on January 25, 2013, to the three (3) firms pre-qualified to bid. To
enable proper comparison of bids, each firm was provided a bid sheet with the same items and quantities listed,
which represented the estimated amount of work for the duration of the agreement. The March 7, 2013, bid
results were as follows:

Firm Location Total Bid

Northern Test Boring, Inc. Gorham, ME $250,085.00
New Hampshire Boring, Inc. Derry, NH $250,690.00
Geosearch, Inc. Fitchburg, MA $725,555.00

The contracts have been approved by the Attorney General as to form and execution. The Department has
verified that the necessary funds are available. Copies of the fully executed contracts are on file at the Secretary
of State’s office and the Department of Administrative Services office, and subsequent to Governor and Council
approval will be on file at the Department of Transportation.

It is respectfully requested that authority be given to enter into the Agreement (Statewide 15667A) with Northern
Test Boring, Inc. for on-call Statewide Geotechnical Subsurface Exploration services as outlined above.

Sincerely, '

L b,

Christopher D. Cleifent, Sr. -
Commissioner

CDC/erd
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CERTIFICATE OF LIABILITY INSURANCE-

DATE (MM/DD/YYYY)
05/01/2013

:PRESENTATIVE OR PRODUCER, AND THE CERTIFICATE HOLDER.

THIS CERTIFICATE IS ISSUED AS A MATTER OF INFORMATION ONLY AND CONFERS NO RIGHTS UPON THE CERTIFICATE HOLDER. THIS
. CERTIFICATE DOES NOT AFFIRMATIVELY OR NEGATIVELY AMEND, EXTEND OR ALTER THE COVERAGE AFFORDED BY THE POLICIES
RELOW. THIS CERTIFICATE OF INSURANCE DOES NOT CONSTITUTE A|CONTRACT BETWEEN THE ISSUING INSURER(S), AUTHORIZED

IMPORTANT:

If the certificate holder is an ADDITIONAL INSURED, the policF(ies) must be endorsed.

If SUBROGATION IS WAIVED, subject to
the terms and conditions of the policy, certain policies may require an endorsement. A statement on this certificate does not confer rights to the
certificate holder in lieu of such endorsement(s).

COQTACT Pamela Edwards

THIS 1S TO CERTIFY THAT THE POLICIES OF INSURANCE LISTED BELOW HAVE BE
INDICATED. NOTWITHSTANDING ANY REQUIREMENT, TERM OR CONDITION OF ANY CONTRACT OR OTHER DOCUMENT WITH RESPECT TO WHICH THIS

CERTIFICATE MAY BE ISSUED OR MAY PERTAIN, THE INSURANCE AFFORDED BY|
EXCLUSIONS AND CONDITIONS OF SUCH POLICIES. LIMITS SHOWN MAY HAVE BEEN

PRODUCER
iom ROUX TSTANGE SeTVices PHONE ™ "(207) 784-9358"- [ B oy (207) 7826945
Lewiston, ME 04240 EMAL 5. pedwards@rouxinsurance.com
INSURER(S) AFFORDING COVERAGE Y
INsurer A: Crum & Forster insurance Co. ’ 42471
INSURED ) ,NS’URERB: Allmerica Financial Benefit Ins. Co. 41840
;"g;ﬁ; f;g/eégrzg{ ing, Inc. Insurer ¢ : Maine Employers Mutual Ins. Co. 11149
Gorham, ME 04038 ,NSLRERD: Hanover Insurance Co. 22292
INSURERE :
INSURERF :
COVERAGES CERTIFICATE NUMBER: REVISION NUMBER:
EN ISSUED TO THE INSURED NAMED ABOVE FOR THE POLICY PERIOD

THE POLICIES DESCRIBED HEREIN IS SUBJECT TO ALL THE TERMS,
REDUCED BY PAID CLAIMS.

SR ADDL [SUBR . POLICY EFF_ | P
LTR TYPE OF INSURANCE INSR | WVD POLICY NUMBER (MM/DD/YYYY) (Mﬂl%%% LIMITS
A | GENERAL LIABILITY Y EPK100815 9/23/2012 | 9/23/2013 | EacH OCCURRENGE s 1,000,000
;7 COMMERCIAL GENERAL LIABILITY Eégl\An%EST?EE%gfrPence) $ 50,000
CLAIMS-MADE OCCUR MED EXP (Any one person) $ 5,000
PERSONAL & ADVINJURY | $ 1,000,000
i Poliution Liability GENERAL AGGREGATE s 2,000,000
GENL AGGREGATE LIMlT APPLIES PER: PRODUCTS - COMPIOP AGG | $ 2,000,000
Lo poLICY JECT LOC $
COMBINED SINGLE LIVIT
B | AUTOMOBILE LIABILITY Y AWP 6469138 03 9/23/2012 | 9/23/2013 R oeldert 3 1,000,000
ANY AUTO BODILY INJURY (Per person) &
B g e
A
HIRED AUTOS \/ AUTOS {Per accident) $
$
UMBRELLA LIAB OCCUR .| EACH OCCURRENCE $
EXCESS LIAB CLAIMS-MADE AGGREGATE $
DED L | RETENTION $ $
WORKERS COMPENSATION 1810057339 12/7/2012 | 12/7/2013 WC STATU- OTH-
¢ AND EMPLOYERS' LIABILITY YIN \/’ TORY LIMITS ER
ANY PROPRIETOR/PARTNER/EXECUTIVE 7 E.L. EACH ACCIDENT $ 500,000
OFFICER/MEMBER EXCLUDED? N/A
(Mandatory in NH) E.L DISEASE - EA EMPLOYEE | § 500,000
If yes, describe under 500,000
DESCRIPTION OF OPERATIONS below E.L. DISEASE - POLICY LIMIT | $ \
Contractors Equip.-Rented or Leased IHP6464797 03 9/23/2012 | 9/23/2013 |Blanket Limit: $65,000, Deductible;$5,000
L L |

DESCRIPTION OF OPERATIONS / LOCATIONS / VEHICLES (Attach ACORD 101, Additional Remarks Schedule,
New Hampshire DOT is additional insured.

if more.space is.required),

Attn: Chuck Dusseault

PO Box 483

Concord, NH 033020483

CERTIFICATEHOLBER- CANGELLEATIQN -~
SHOULD ANY OF THE ABOVE DESCRIBED POLICIES BE CANCELLED BEFORE
New Hampshire DOT Materials & Research Bureau THE EXPIRATION DATE THEREOF, NOTICE WILL BE DELIVERED IN
- ACCORDANCE WITH THE POLICY PROVISIONS.

AUT-{OR]ZED REPRESENTATIVE

é/ W ,;ﬁu?f{va

[
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© 1988-2010 ACORD CORPORATION. All rights reserved.
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FORM NUMBER P-37 (VERSION 1/09)

Subject: Statewide 15667A — Geotechnical Subsurface Explorations
AGREEMENT
The State of New Hampshire and the Contractor hereby mutually agree as follows
GENERAL PROVISIONS
1 IDENTIFICATION

1.1 State Agency Name

Transportation, Bureau of Materials & Research

1.2 State Agency Address
PO Box 483, 5 Hazen Drive, Conicord, NH 03302-0483

1.3 Contractor Name

Northemn Test Boring, Inc.

1.3 Contractor Address

187 Mighty Street
Gorham, ME 04038

1.5 Contractor Phone Number | 1.6 Account Number

(207)-839-9880 04-096-096-963015-3054

1.7 Completion Date 1.8 Price Limitation

June 30, 2016 ($300,000.00)

1.9 Contracting Officer for State Agency

Charles R. Dusseault

1.10 State Agency Telephone Number

(603) 271-3151

1.11 Contractor Slgnature

o at

1.12 Name and Title of Contractor Signatory

%4:)046&/ 4’2! .lee\ 7Dfr st JCILL

1.13 Acknowledgement: State of 275 ¢ , County

Of CM (e J_.I gft{é‘%{jl;:[

On 5 [3 & 2 3pefore the undersngned officer, personally appeared the person identified in block 1.12, or satisfactorily

proven to be the person whose name is signed in block 1.11,
capacity indicated in block 1.12. Ve

and acknowledged that-s/he executed this documentin the

1.13.1 Signature of Notary or Jus&rce of the Peace i

/
sea] 7 oL %1/ Y

Ldett

1.13.2 Name and Title of Notary or Jushceef—the—Peaae
KARL E. HAR]

Natary Public,

TWELL
Maine

My Commission Expires 1212/2019

1.14 State Ageng Slgnature 1.15 Name and Title of State Agency Signatory
Willlam J. Cass, P.E.
Diractar of Preject Developiment
NHDOT

1.16 Approval by the N.H. Department of Administration, Divis

By:

ion of Personnel (if applicable)

Director, On:

Execution) -

o /20/13

1.18 Approval by the Governor and Execuhve Council

By:

On:
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2 EMPLOYMENT OF CONTRACTOR/SERVICES TO
BE PERFORMED

The State of New Hampshire, acting through the agency
identified in block 1.1 (“State”), engages Contractor
identified in block 1.3 (“Contractor”) to perform, and the
Contractor shall perform, the work or sale of goods, or
both, identified and more particularly described in the
attached EXHIBIT A which is incorporated herein by
reference (“Services”).

3 EFFECTIVE DATE/COMPLETION OF SERVICES
3.1 Notwithstanding any provision of this Agreement to the
contrary, and subject to the approval of the Governor and
Executive Council of the State of New Hampshire, this
Agreement, and all obligations of the parties hereunder,
shall not become effective until the date the Governor and
Executive Council approve this Agreement (“Effective
Date”).

3.2 If the Contractor commences the Services prior to the
Effective Date, all'Services performed by the Contractor
prior to the Effective Date shall be performed at the sole
risk of the Contractor, and in the event that this
Agreement does not become effective, the State shall
have no liability to the Contractor, including without
limitation, any obligation to pay the Contractor for any
costs incurred or Services performed. Contractor must
complete all Serwces by the Completion Date specified in

Ll 4 7
DIUCGK 1.1,

4 CONDITIONAL NATURE OF AGREEMENT
Notwithstanding any provision of this Agreement to the
contrary, all obligations of the State hereunder, including,
without limitation, the continuance of payments
hereunder, are contingent upon the availability and
continued appropriation of funds, and in no event shall the
State be liable for ary- payments hereunder in excess of
such available appropriated funds. In the event of a
reduction or termination of appropriated funds, the State
shall have the right to withhold payment until such funds
become available, if ever, and shall have the right to
terminate this Agreement immediately upon giving the
Contractor notice of such termination. The State shall not
be required to transfer funds from any other account to
the Account identified in block 1.6 in the event funds in
that Account are reduced or unavailable.

5 CONTRACT PRICE/PRICE LIMITATION/
PAYMENT

5.1 The contract price, method of payment, and terms of
payment are identified and more particularly described in
EXHIBIT B which is incorporated herein by reference.

5.2 The payment by the State of the contract price shall
be the only and the complete reimbursement to the
Contractor for all expenses, of whatever nature incurred
by the Contractor in the performance hereof, and shali be
the only and the complete compensation to the Contractor
for the Services. The State shall have no liability to the
Contractor other than the contract price.

5.3 The State reserves the right to offset from any
amounts otherwise payable to the Contractor under this
Agreement those liquidated amounts required or
permitted by N.H. RSA 80:7 through RSA 80:7-c or any
other provision of law.
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5.4 Notwithstanding any provision in this Agreement to the
contrary, and notwithstanding unexpected circumstances,
in no event shall the tota! of all payments authorized, or
actually made hereunder, exceed the Price L|m|tat|on set
forth in block 1.8.

6 COMPLIANCE BY CONTRACTOR WITH LAWS
AND REGULATIONS/EQUAL EMPLOYMENT
OPPORTUNITY

6.1 In connection with the performance of the Services,
the Contractor shall comply with all statutes, laws,
regulations, and orders of federal, state, county or
municipal authorities which impose any obligation or duty
upon the Contractor, including, but not limited to, civil
rights and equal opportunity laws. In addition, the
Contractor shall comply with all applicable copyright laws.
6.2 During the term of this Agreement, the Contractor
shall not discriminate against employees or applicants for
employment because of race, color, religion, creed, age,
sex, handicap, sexual orientation, or national origin and
will take affirmative action to prevent such discrimination.
6.3 If this Agreement is funded in any part by monies of
the United States, the Contractor shall comply with all the
provisions of Executive Order No. 11246 (“Equal
Employment Opportunity”), as supplemented by the
regulations of the United States Department of Labor (41
C.F.R. Part 60), and with any rules; regulations and:

guidelines as the State of New Hampshire or the United

States issue to implement these regulations. The
Contractor further agrees to permit the State or United
States access to any of the Contractor’s books, records
and accounts for the purpose of ascertaining compliance
with all rules, regulations and orders, and the covenants,
terms and conditions of this Agreement.

7 PERSONNEL

7.1 The Contractor shall at its own expense provnde all
personnel necessary to perform the Services. The
Contractor warrants that all personnel engaged in the
Services shall be qualified to perform the Services, and
shall be properly licensed and otherwise authorized to do
so under all applicable laws.

7.2 Unless otherwise authorized in writing, during the term
of this Agreement, and for a period of six (6) months after
the Completion Date in block 1.7, the Contractor shall not
hire, and shall not permit any subcontractor or other
person, firm or corporation with whom it is engaged in a
combined effort to perform the Services to hire, any
person who is a State employee or official, who is
materially involved in the procurement, administration or
performance of this Agreement. This provision shall
survive termination of this Agreement.

7.3 The Contracting Officer specified in block 1.9, or his or
her successor, shall be the State’s representative. In the
event of any dispute concerning the interpretation of this
Agreement, the Contracting Officer's decision shaII be
final for the State.

Confractor Initials [Iﬁ v
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8 EVENT OF DEFAULT/REMEDIES

8.1 Any one or more of the foliowing acts or omissions of
the Contractor shall constitute an event of default
hereunder (“Event of Default”):

8.1.1 failure to perform the Services satisfactorily or on
schedule;

8.1.2 failure to submit any report required hereunder,
and/or

8.1.3 failure to perform any other covenant, term or
condition of this Agreement.

8.2 Upon the occurrence of any Event of Default, the
State may take any one, or more, or all, of the following
actions:

8.2.1 give the Contractor a written notice specifying the -
Event of Default and requiring it to be remedied within, in
the absence of a greater or lesser specification of time,
thirty (30) days from the date of the notice; and if the
Event of Default is not timely remedied, terminate this
Agreement, effective two (2) days after giving the
Contractor notice of termination;

8.2.2 give the Contractor a written notice specifying the
Event of Default and suspending all payments to be made
under this Agreement and ordering that the portion of the
contract price which would otherwise accrue to the
Contractor during the period from the date of such notice
until such time as the State determines that the Contractor
has cured the Event of Default shall never be paid to the

Cnantrantar:
WU L Gy

8.2.3 set off against any other obligations the State may
owe to the Contractor any damages the State suffers by
reason of any Event of Default; and/or :

8.2.4 treat the Agreement as breached and pursue any of
its remedies at law or in equity, or both.

9 DATA/ACCESS/CONFIDENTIALITY/
PRESERVATION

9.1 As used in this Agreement, the word “data” shall mean
ail information and.things developed or obiained during

" the performance of, or acquired or developed by reason
of, this Agreement, including, but not limited to, all
studies, reports, files, formulae, surveys, maps, charts,
sound recordings, video recordings, pictorial
reproductions, drawings, analyses, graphic
representations, computer programs, computer printouts,
notes, letters, memoranda, papers, and documents, ali
whether finished or unfinished.

9.2 All data and any property which has been received
from the State or purchased with funds provided for that
purpose under this Agreement, shall be the property of
the State, and shall be returned to the State upon demand
or upon termination of this Agreement for any reason.

9.3 Confidentiality of data shall be governed by N.H. RSA
chapter 91-A or other existing law. Disclosure of data
requires prior written approval of the State.

10 TERMINATION

In the event of an early termination of this Agreement for
any reason other than the completion of the Services, the
Contractor shall deliver to the Contracting Officer, not later
than fifteen (15) days after the date of termination, a
report (“Termination Report”) describing in detail all
Services performed, and the contract price earned, to and
including the date of termination. The form, subject
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matter, content, and number of copies of the Termination
Report shall be identical to those of any Final Report
described in the attached EXHIBIT A.

11 CONTRACTOR’S RELATION TO THE STATE

In the performance of this Agreement the Contractor is in
all respects an independent contractor, and is nelther an
agent nor an employee of the State. Neither the
Contractor nor any of its officers, employees, agents or
members shall have authority to bind the State or receive
any benefits, workers’ compensation or other emoluments
provided by the State to its employees.

12 ASSIGNMENT/DELEGATION/SUBCONTRACTS
The Contractor shall not assign, or otherwise transfer any
interest in this Agreement without the prior written consent
of the N.H. Department of Administrative Services. None
of the Services shall be subcontracted by the Contractor
without the prior written consent of the State.

13 INDEMNIFICATION

The Contractor shall defend, indemnify and hold harmless
the State, its officers and employees, from and against
any and all losses suffered by the State, its officers and
employees, and any and all claims, liabilities or penalties
asserted against the State, its officers and employees, by

oron behalf of any person, on account of, based or -
inm At nf Ior whinh mav bn rlaimad to

i e
resuiin: 'H Ilvlll, ar IOIHY VUL Vv T oSViiwI iy ciaimeg

arise out of) the acts or omissions of the Contractor.
Notwithstanding the foregoing, nothing herein contained
shall be deemed to constitute a waiver of the sovereign
immunity of the State, which immunity is hereby reserved
to the State. This covenant in paragraph 13 shall survive
the termination of this Agreement.

14 INSURANCE

14.1 The Contractor shall, at its sole expense, obtain and
maintain in force, and shali require any subcontracior or
assignee to obtain and maintain in force, the following
insurance:

14.1.1 comprehensive general liability insurance against
all claims of bodily injury, death or property damage, in
amounts of not less than $250,000 per claim and -
$2,000,000 per occurrence; and

14.1.2 fire and extended coverage insurance covering all
property subject to subparagraph 9.2 herein, in an amount
not less than 80% of the whole replacement value of the
property.

14.2 The policies described in subparagraph 14.1 herein
shall be on policy forms and endorsements approved for
use in thé State of New Hampshire by the N.H.
Department of Insurance, and issued by insurers licensed
in the State of New Hampshire.

14.3 The Contractor shall furnish to the Contracting
Officer identified in block 1.9, or his or her successor, a
certificate(s) of insurance for all insurance required under
this Agreement. Contractor shall also furnish to the
Contracting Officer identified in block 1.9, or his or her

successor, certificate(s) of insurance for all renewal(s) of

insurance required under this Agreement no later than
fifteen (15) days prior to the expiration date of each of the

. insurance policies. The certificate(s) of insurance and any

renewals thereof shall be Page 4 of 4 attached and are

Contractor Initials
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incorporated herein by reference. Each certificate(s) of
insurance shall contain a clause requiring the insurer to
endeavor to provide the Contracting Officer identified in
block 1.9, or his or her successor, no less than ten (10)
days prior written notice of cancellation or modification of

the policy.

15 WORKERS’ COMPENSATION

15.1 By signing this agreement, the Contractor agrees,
certifies and warrants that the Contractor is‘in compliance
with or exempt from, the requirements of N.H. RSA
chapter 281-A (“Workers’ Compensation”).

156.2 To the exient the Contractor is subject to the
requirements of N.H. RSA chapter 281-A, Contractor shall
maintain, and require any subcontractor or assignee to
secure and maintain, payment of Workers' Compensation
in connection with activities which the person proposes to
undertake pursuant to this Agreement. Contractor shall
fumish the Contracting Officer identified in block 1.9, or
his or her successor, proof of Workers’ Compensation in
the manner described in N.H. RSA chapter 281-A and any
‘applicable renewal(s) thereof, which shall be attached and
are incorporated herein by reference. The State shall not
be responsible for payment of any Workers’
Compensation premiums or for any other claim or benefit
for Contractor, or any subcontractor or employee of
Contractor, which might arise under appllcable State of.
iNew Hampshire Workers’ Compensation iaws in
connection with the performance of the Services under
this Agreement.

16 WAIVER OF BREACH

No failure by the State to enforce any provisions hereof
after any Event of Default shall be deemed a waiver of its
rights with regard to that Event of Default, or any
subsequent Event of Default. No express failure to
enforce any Event of Default shall be deemed a waiver of
the right of the State to enforce each and all of the
provisions hereof upon.any further or other Event of
Default on the part of the Contractor.

17 NOTICE

Any notice by a party hereto to the other party shall be
deemed to have been duly delivered or given at the time -
of mailing by certified mail, postage prepaid, in a United
States Post Office addressed to the parties at the
addresses given in blocks 1.2 and 1.4, herein.

18 AMENDMENT

This Agreement may be amended, waived or discharged
only by an instrument in writing signed-by the parties
hereto and only after approval of such amendment, waiver
or discharge by the Governor and Executive Council.of
the State of New Hampshire.

19 CONSTRUCTION OF AGREEMENT AND TERMS
This Agreement shall be construed in accordance with the
laws of the State of New Hampshire, and is binding upon
and inures to the benefit of the parties and their respective
successors and assigns. The wording used in this
Agreement is the wording chosen by the parties to
express their mutual intent, and no rule of construction
shall be applied against or in favor of any party.
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20 THIRD PARTIES )

The parties hereto do not intend to benefit any third
parties and this Agreement shall not be construed to
confer any such benefit.

21 HEADINGS _

The headings throughout the Agreement are for reference
purposes only, and the words contained therein shall in no
way be held to explain, modify, amplify or aid in the
interpretation, construction or meaning of the provisions of
this Agreement.

22 SPECIAL PROVISIONS .
Additional provisions set forth in the attached EXHIBIT C

are incorporated herein by reference.

23 SEVERABILITY

In the event any of the provisions of this Agreement are
held by a court of competent jurisdiction to be contrary to
any state or federal law, the remaining provisions of this
Agreement will remain in full force and effect.

24 ENTIRE AGREEMENT

This Agreement, which may be executed in a number of
counterparts, each of which shall be deemed an original,
constitutes the entire Agreement and understandlnq
between the partles and supersedes all prior Agreements
and understandings reiaiing hereto.

Contractor Initials /e
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EXHIBIT A

SERVICE AGREEMENT FOR/SUBSURFACE EXPLORATIONS
STATEWIDE EXPLORAT; IONS CONTRACT No. 18
New Hampshire DOT Pro;ect STATEWIDE 15667A

EXHIBIT A: TECHNICAL SERVICES TO BE PROVIDED

2.1 LOCATION AND DESCRIPTION OF PROJECT _
The types of services required under the terms of this AQREEMENT shall be SUBSURFACE EXPLORATIONS,

defined herein, that the DEPARTMENT may require at any time during this AGREEMENT until its completion date.

22 SUPPLEMENTARY DEFINITIONS
In addition to terms defined elsewhere in this AGREEMENT and in Section 101 of the DEPARTMENT’s Standard

Specifications for Road & Bridge Construction, the following definitions shall be applicable:

2.21 ENGINEER :
An employee or designated representative of the DEPARTMENT, responsible for observation of the work
performed by the CONTRACTOR and for communication with the CONTRACTOR concerning the
DEPARTMENT's project objectives and requirements. The term ENGINEER includes without limitation
engineers, technicians, geologists, soil scientists, earth scientists, and others so designated.

222 SUBSURFACE EXPLORATIONS
The term SUBSURFACE EXPLORATIONS shall lnclude but not be limited to the following subsurface
investigations to be performed by CONTRACTOR with geotechnical drilling equipment: cased wash
borings; holiow-stem auger borings; soliid-stem auger probes; stationary piston tube sampling; diamond bit

coring; spin-casing; installation of groundwater monitoring wells, cbservation wells and piezometers;

pavement coring; and decommissioning of existing groundwater monitoring or observation wells.

223 MUTCD '
For development and implementation of traffic control, the current version of the “Manual on Uniform
Traffic Control Devices for Streets and nghway"'x published by the United States Department of
Transportation Federal Highway Administration deflned as MUTCD for this AGREEMENT) shall define
acceptable practice and signage. FHWA has themanual available (for purchase in hard copy or on CD,
or printable in PDF format) through the Internet at the following link: http://mutcd.fhwa.dot.gov/index.htm.

23 SCOPE OF WORK

2.31 SUBSURFACE EXPLORATIONS to Be Provnded

The work to be performed under the terms of this AGREEMENT shall be geotechnical SUBSURFACE
EXPLORATIONS, as defined under paragraph 2. 2 2 of this AGREEMENT, which the DEPARTMENT may
assign to determine subsurface conditions at various DEPARTMENT project sites throughout the State.
Project sites may include present and/or prop05(=d iocations for roadways, bridges, or other structures
anywhere within the State of New Hampshire, or in an adjacent state for projects that cross a border. The
CONTRACTOR will not be required to work on more than one work site at any given time, unless by
mutual agreement between the DEPARTMENT and the CONTRACTOR. Work may be required both on
land and over inland water bodies. Work may be requured in an area of known or suspected contaminated
soil or groundwater, so HAZWOPER protocols may be needed in performance of the work. Work in
adverse weather and winter conditions may also b’e required since assignments can occur at any time
during the contract. Standard contract compensatlon rates will be applicable to all working conditions
without adjustment.

2.3.2 Purpose and Cooperation
The purpose of these SUBSURFACE EXPLORA"JIONS is to obtain reliable data regarding character and
elevation of soil and rock formations. The CONTRACTOR shall give the DEPARTMENT every facility to

obtain its own records and determine every detail of the work as it progresses.
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EXHIBIT A

2.3.3 Drilling Rigs to Be Furnished By the CONTRACTOR

This AGREEMENT requires SUBSURFACE EXPLORATIONS to be made by several alternative types of
equipment. Definitions of the categories of drill rigs to be provided by the CONTRACTOR are listed
below. The final decision regarding mobilization of different types of drill rigs, for assignment of the
equipment category to be utilized on each boring and for payment purposes, will be made by the
ENGINEER in consultation with the CONTRACTOR.

The CONTRACTOR shall have the capability of furnishing, when directed, one working drill rig with
accessory equipment and equipment operators on the site at all times for the duration of the work. If the
drill rig breaks down or becomes damaged so it is unusable, it shall be replaced with a working drill rig
without compensation. The DEPARTMENT reserves the option to request more than one drill rig be
furnished on a project; however, it is anticipated that most assignments will require a single rig. On

assignments requiring multiple rigs, the CONTRACTOR may, with approval of the DEPARTMENT, utilize
hired equipment or the services of a subcontractor for the additional drill rig{s). Any additional drill rigs on
a project beyond the one required will be compensated as a general mobilization or at direct costs if

subcontracted.

2.3.3.1 Cathead Rig
A cathead rig means a light-weight, power-assisted test boring machine having a power-driven

rotating drum mounted on a portable fripod, or other portable soil drive sampling equipment, which
can be man carried to a boring location that is not accessible to a vehicie-mounted drill rig.

2.3.3.2 Truck Rig
=" A truck rig means a test boring drlillng machine mounted on a mgnway vehicie that is normaiiy

driven under its own power beth to the work site and to the boring location. This class of drill rig

includes wheeled frailer mounted drill rigs towed by a fruck.

2.3.3.3 Track Rig ‘
A track rig means a test boring drilling machine mounted on a tracked vehicle or on an all terrain

vehicle (ATV) which is normally transported to the work site on a trailer and which can then be
driven under its own power off the highway over rough terrain to the boring location.

2.3.3.4 Skid Rig
A skid rig means a test boring drilling machine mounted on skids or on a trailer that is dragged or

towed to the drilling location using a self-mounted winch or other machinery.

2.3.3.5 Barge Rig
A barge rig means a drili rig mounted on a barge, raft or other flotation equipment, for driliing on

surface water bodies, together with support boats, trailers or other vehicles needed for site
mobilization/demobilization and access for CONTRACTOR and ENGINEER to and from the drill
rig. As indicated under paragraph 2.3.1, CONTRACTOR may, with prior DEPARTMENT
approval, subcontract barge work over inland water bodies.

2.3.4 Equipment Condition

All equipment provided by the CONTRACTOR shall be properly maintained in sound condition and shall
be of a quality and type suitable for subsurface drilling. In the judgment of the ENGINEER any mobilized
equipment that does not meet these conditions may be rejected, and the CONTRACTOR will replace the

rejected equipment without additional compensation.

2.3.5 Personnel, Boring Foreman

The CONTRACTOR shall furnish only competent, trained and experienced personne! consisting of a

minimum of one driller and one helper for each driil rig. The CONTRACTOR shall also keep at the site of
- the work, at all times during its progress, a competent boring foreman and any necessary assistants. The

CONTRACTOR may designate the driller to act as the boring foreman. The boring foreman shall

represent the CONTRACTOR, and all directions given by the ENGINEER to the foreman shall be as

binding as if given to the CONTRACTOR directly.
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'2.3.6 Landowner Contacts
CONTRACTOR shall not notify or contact privai
DEPARTMENT. The DEPARTMENT may requ
outside the project limits whose property the CCO
locations of the SUBSURFACE EXPLORATION
shall be responsible for landowner contacts for |

2.3.7 Pre-Job Site Meeting

For each Notice to Proceed issued by the DEPA

the CONTRACTOR shall provide a representati
at the location of the proposed SUBSURFACE |
" ENGINEER. The Pre-Job Site Meeting will take
SUBSURFACE INVESTIGATIONS. The purpos
proposed scope of work, site access, traffic cont
relate to the performance of the SUBSURFACE
compensated separately for attending the Pre-Je

2.3.8 Standard Work Day
The CONTRACTOR shall work a minimum 8-ho
after 3:00 p.m., prevailing time, or on Saturdays,
permitted by the DEPARTMENT. Once the CON
the requirements of this paragraph, the ENGINE
during a portion of the standard workday, for spe
DEPARTMENT. The determination of a special

L.
‘JI in
will be marl en _\1 h\/ the ENGINEER,

=

2.39 Professional Conduct
CONTRACTOR personnel or subcontractor shal
professional and cooperative manner. [f these ¢
or subcontractor, they shall be removed from the
The CONTRACTOR shall not be compensated s
ENGINEER or for standby time resulting from the

2.3.10 Environmentai Reguiations
Equipment and work practices for projects locate
Department of Environmental Services Wetlands
permitting requirements for wetlands. Work in ar
contamination shall comply with applicable New
hazardous material rules and OSHA regulations.
monitoring wells shall comply with the New Hamp
Board rules.

2.3.11 Utility Clearance
The CONTRACTOR shall not proceed with any S
from the ENGINEER that the DEPARTMENT has
SAFE as described in paragraph 2.4.6. Alternate
clearance related tasks including: pre-marking, ct
utility owners, prior to commencement of the SUB

services of a utility locating company may be reqt

SAFE. If authorized by the ENGINEER, this serv
which will be reimbursed as a direct expense. The

clearance even if this task is performed by the DE
compensated by the DEPARTMENT in this circun

2.3.12 Traffic Control Plan

IBIT A

e:landowners without obtaining prior approval from the -
ire CONTRACTOR to contact private landowners located
NTRACTOR desires to cross for ease of access to the
S. As stated under paragraph 2.4.5, the DEPARTMENT
yroperties having proposed exploration locations.

RTMENT to the CONTRACTOR under paragraph 2.4.2,
ve to meet with a representative from the DEPARTMENT
NVESTIGATIONS, if such a meeting is requested by the
place a minimum of 10 business days prior to initiation of

e of the Pre-Job Site Meeting will be to discuss the
rol, landowner access, and any other issues that may
INVESTIGATIONS. The CONTRACTOR shall not be
hb Site Meeting.

ur workday. No work shall be done before 7:00 a.m. or

Sundays or legal State holidays, unless expressly

Nl l' RACTOR establishes a project work schedule within
ER may order the CONTRACTOR to suspend work

cial situations that are in the best interest of the

situation and qualification for payment of Standby Time

perform the assigned work under this AGREEMENT in a

onditions are not met by any CONTRACTOR personnel

work site immediately upon request of the ENGINEER.
eparate|y for replacement of personnel rejected by the
» CONTRACTORs failure to meet these conditions.

diwithin the jurisdiction of the New Hampshire

Bureau shall meet all applicable statutes, rules and

eas of known or suspected soil or groundwater
Hampshire Department of Environmental Services’

':Fhe installation or decommissioning of groundwater
shire Department of Environmental Services Water Well

UBSURFACE EXPLORATIONS without receiving notice

performed a utility clearance including contacting DIG-

ly, if assigned, the CONTRACTOR shall perform all utility

)ntactlng DIG-SAFE, and contacting other non-member

SURFACE EXPLORATIONS. On occasion, the

lred for locating a utility that is not a member of DIG-

ce shall be hired by the CONTRACTOR, and the cost of
\CONTRACTOR may perform their own utility

HARTMENT however, the CONTRACTOR will not be

nstance.

When SUBSURFACE EXPLORATIONS will be performed in or adjacent to traffic, requiring traffic controls
provided by the CONTRACTOR, the CONTRACTOR shall prepare a written TRAFFIC CONTROL PLAN
and submit it to the DEPARTMENT for review and approval a minimum of 10 business days prior to the

NTB Drilling Contract.doc
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start date specified in the Notice to Proceed defined in paragraph 2.4.2. The draft TRAFFIC CONTROL )
PLAN shall describe proposed traffic control setups and devices to be used at each exploration location
and for any CONTRACTOR mobilization or demobilization operations near traffic.

The DEPARTMENT will provide written review comments on the draft TRAFFIC CONTROL PLAN to the
CONTRACTOR a maximum of 5 business days following receipt of CONTRACTOR'S draft TRAFFIC
CONTROL PLAN. CONTRACTOR will then incorporate DEPARTMENT's comments into a final
TRAFFIC CONTROL PLAN, which WI|| become the basis for traffic control for the duration of that .

assignment.

The TRAFFIC CONTROL PLAN and the implementation of the TRAFFIC CONTROL PLAN shall conform
to the MUTCD, as defined in paragraph 2.2.3. By signing this AGREEMENT, CONTRACTOR
acknowledges. possession of and familiarity with the MUTCD.,

At its discretion, the DEPARTMENT will develop the TRAFFIC CONTROL PLAN and provide traffic
control with its own forces for the CONTRACTOR. The CONTRACTOR shall not be entitled to any
reimbursement for traffic controls set up by the DEPARTMENT.

2.3.13 Excavation Permits
The CONTRACTOR shall obtain any necessary excavation perm;t from the local municipality or State
Maintenance District before proceeding with any SUBSURFACE EXPLORATIONS under this

AGREEMENT. The cost of any permit is reimbursable as a direct expense.

4 MATERIAL FURNISHED BY THE DEPARTMENT - A
ha a

e DEDARTMENT will srovide 'c!lu wing items io the PnkITI?VAPTQR.

NG VIS 1 VWil pPivvii iy IS W

-| N

2.41 Project Assignment
As needs develop on a project-by-project basis, the DEPARTMENT will contact the CONTRACTOR and

request their services. Each specific assignment will be issued in a letter, or verbally with a follow-up
letter to document the verbal notice. The project assignment letter will identify the project location and will
include an exploration location plan and an estimate of the quantity of work required.

2,42 Notice to Proceed -
The DEPARTMENT will issue a Notice to Proceed, nofifying the CONTRACTOR to begin workon a .
specific project. The Notice to Proceed will include a maximum dollar cost for the work (the so-called
upset fee) that will not be exceeded by the CONTRACTOR. The Notice to Proceed will also include
dates, set in consultation with the CONTRACTOR, for starting and completing work on the assigned
project. The Project Assignment and the Notice to Proceed may be combined into a single document.

2.4.3 Plans and Field Survey

The DEPARTMENT will provide the CONTRACTOR with an eproratlon layout plan and field survey
required to locate requested explorations, probes, or monitoring wells. Locations of work on water will be
marked with a survey stake where possible, or may be determined by the CONTRACTOR from reference
'stakes and a convenient benchmark provided by the DEPARTMENT. The ENGINEER may modify
exploration locations in the field to accommodate actual field conditions. The ENGINEER will discuss
such modifications with the CONTRACTOR prior to initiating SUBSURFACE EXPLORATIONS at any
modified locations. If, in the judgment of the ENGINEER or CONTRACTOR, the TRAFFIC CONTROL
PLAN shouid be amended to address.a modified exploration location, the ENGINEER and
CONTRACTOR will discuss and amend the TRAFFIC CONTROL PLAN before commencing
SUBSURFACE EXPLORATIONS at the modified location. If the ENGINEER and CONTRACTOR cannot
amend the TRAFFIC CONTROL PLAN fo their mutual satisfaction, then no SUBSURFACE
EXPLORATION shall be performed at the modified location until the traffic control measures are resolved.

2.4.4 Pre-Job Site Meeting
The DEPARTMENT will schedule and coordinate the Pre-Job Site Meeting per paragraph 2.3.7.
Attendance by a knowledgeable representative of the CONTRACTOR is required.

NTB Drilling Contract.doc 8
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2.4.5 Notice of Entry Letters and Landowner Contacts

The DEPARTMENT will contact landowners verbally and/or by mail and provide notice of Entry letters to
property owners within the project limits who are to be affected by the work, and the DEPARTMENT will
be responsible for communicating with property owners within the project limits. As stated under
paragraph 2.3.6, the CONTRACTOR shall be responsible for landowner contacts needed for the

2,4.6 Utility Clearance
It is intended for all assignments that the DEPARTMENT will perform the utility clearance of the work site. -

The DEPARTMENT will pre-mark the project site and notify the utility damage prevention system, DIG-
SAFE, of the intended SUBSURFACE EXPLORATIONS. The DEPARTMENT will inform the
CONTRACTOR of identified utilities near the work. In the event the DEPARTMENT cannot complete the
utility clearance, the CONTRACTOR will be assi ned this task per paragraph 2.3.11.

2.4.7 Wetlands Permit, Notification to the etlands Board
The DEPARTMENT will file a wetlands permit application in consultation with the CONTRACTOR, for

assignments requiring a permit. For projects within the jurisdiction of the Wetlands Board but for which no
permit is required, the DEPARTMENT will notify the Wetlands Bureau, and other bodies as required, of

the intended work. The CONTRACTOR shall subsequently comply with the terms and conditions listed on
the Wetlands Permit and/or the applicable Rules

2.4.8 Services of Uniformed Officers
The DEPARTMENT will pay dlrectly for services of uniformed pollce officers required under paragraph

2.7.4.

2.4.9 Inspection of the Work
The CONTRACTOR's work shall be done in accordance with this AGREEMENT under the general

direction of the DEPARTMENT or its authorized representatives. All work shall be accomplished onIy in
the presence of the ENGINEER.

WORK SCHEDULES AND PROGRESS REPORTS

2.5.1 Assignment Start Date
The CONTRACTOR shall begin work on an assi ned project on the start date specified in the Notice to
Proceed, or by a later date mutually agreed upon by the CONTRACTOR and the ENGINEER. Once

equipment is mobilized and explorations begin, the, CONTRACTOR shall work continuously to complete

the assignment without delay unless agreed othe ‘ise by the ENGINEER.

2.5.2 Assignment Completion Date
The completion date for work to be done on a specific site will be specified in the Notice to Proceed. The

DEPARTMENT shall establish the completion date after consultation with the CONTRACTOR. Extension

of the completion date beyond that specified in the Notice to Proceed shall be at the discretion of the

DEPARTMENT.

2.5.3 Submission of Materials and Reports
Soil and rock samples, pavement cores, driller fie|d. notes if requested, and other required records shall be

submitted to the DEPARTMENT within two weeks after completion of field work.
NUMBER AND LOCATION OF EXPLORATION

261 Exploration Location Plan
The Exploration Location Plan for each work site will show the proposed number and type of explorations

and the sampling requirements. During the progr és of the work, the DEPARTMENT may direct that
certain explorations be omitted, may require that the number of explorations be increased, may change
sampling requirements, or may change the types or required depths of explorations. Any such change will
be based on the needs of the work as determined by the DEPARTMENT and shall be carried out by the

CONTRACTOR as if originally specified for the work.
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2,6.2 Obstructions
The DEPARTMENT makes no representations as to the character of the ground through which the -

SUBSURFACE EXPLORATIONS are to be made, or that any SUBSURFACE EXPLORATION location
given will be found free from obstructions. [f field conditions indicate a need to offset SUBSURFACE
EXPLORATIONS from their planned location, the new locations shall be approved by the ENGINEER

before work is started at the offset location.
2.7  MAINTENANCE OF TRAFFIC

2.7.1 Traffic Control Plan ' _
CONTRACTOR shall be responsible for implementing and adhering to the final TRAFFIC CONTROL

PLAN, as approved by the DEPARTMENT, defined under paragraph 2.3.12. Any deviations from the final
TRAFFIC CONTROL PLAN shall be discussed with and approved by the ENGINEER prior to
implementation in the field.

2.7.2 Notify Local Police
The CONTRACTOR shall obtain permission from and coordmate work activities with local pollce

authorities before beginning any SUBSURFACE EXPLORATIONS as needed.

2.7.3 Flaggers _
When required by the final TRAFFIC CONTROL PLAN, the CONTRACTOR shall provide flaggers for

traffic control, as'a Contract pay item, to control and direct the safe and expeditious movement of traffic
“through and around the work zones, and to promote increased safety to motonsts pedestnans the
CONTRACTOR's work force, and DEPARTMENT personnel. Flaggers shail be clothed and equipped in

accordance with the MUTCD.

2.7.4 Uniformed Officers
It is intended that uniformed officers will be utilized when a lane closure is required to do the explorations,

and CONTRACTOR’s TRAFFIC CONTROL PLAN, defined under paragraph 2.3.12, shall reflect this
intent. Either the DEPARTMENT or CONTRACTOR may requiire inclusion of uniformed officers in the
Traffic Control Plan for circumstances other than lane closures, if, in its judgment, uniformed officers

should be provided for safety.

2.8  ABANDONED BORINGS
Borings shall not be abandoned before reaching the final depth ordered by the DEPARTMENT except on the

approval of the ENGINEER. No payment will be made for borings abandoned by reasons of an accident or
negligence attributed to the CONTRACTOR. Borings abandoned before reaching required depth, due to an
obstruction or other reasonable cause beyond the control of the CONTRACTOR such that the boring cannot be
completed with the equipment required under this AGREEMENT, shall be replaced by a supplementary boring
adjacent to the original and carried to the required depth. Penetration of the supplemental boring to the completed
depth of the original boring may be made by any means selected by the CONTRACTOR and approved by the
ENGINEER. Samples shall be taken in the supplementary boring from the elevation at which the original boring
was abandoned in a manner specified for the original boring.

If abandoned for reasons acceptable to the ENGINEER, payment will be made for the portion of the abandoned
boring approved by the ENGINEER, at the appropriate unit prices for boring and sampling stated in the
AGREEMENT, provided the CONTRACTOR presents soil samples and records as specified plus a written
statement on the obstruction which necessitated relocating the boring. Payment will also be made for the portion
of the supplementary boring extending below the approved, final elevation of the original boring.

2.9 CASING AND HOLLOW-STEM AUGERS

2.9.1 Equipment Requirement

The CONTRACTOR shall provide pipe or drill casing and hollow-stem augers in quantities and sizes
adequate for expeditious performance of the work. Casing and hollow-stem augers shall have inside
diameters not less than 3 inches for all borings. Larger sizes of casing may be required where
obstructions or hard driving require “telescoping" of casing to advance the minimum size casing to the
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depth of sampling. All holes are to be cased or augured for the upper ten feet and to greater depths as
needed to meet field conditions. The ENGINEER may require casing or augers for the full depth of boring
if, in the ENGINEER's opinion, successful boring and sampling operations cannot be carried out without

casing or augers.

29.2 Advancement
Casing shall be driven by a drop weight or spun using a diamond casing shoe. If spun, casing
advancement shall be halted six inches above the sampling depth identified by the ENGINEER. Drilling
mud or hollow-stem augers may be permitted far use in this work, with the approval of the ENGINEER.
Hollow-stem augers shall be equipped with a bottom plug during drilling to limit entrance of soil up inside

the augers.

SOIL SAMPLING DEVICES

Soil sampling devices shall be as described below and approved by the ENGINEER before use:

2.10.1 Split Spoon Sampler
Split spoon sampler shall be a two-inch outside diameter, split-barrel sampler with a 24-inch long barrel,

equivalent to the equipment described in the Amerlcan Association of State Highway and Transportation
Officials (AASHTO) T 206 test method, containe |n Exhlblt D.as part of this AGREEMENT.

2.10.2 Stationary Piston Tube Sampler
Stationary piston tube sampler shall be a three-inch diameter thin wall tube sampler containing a close-

fitting piston operated by a separate piston rod and a sampler head, with appropriate spring and piston rod
check, in accordance with the equipment require uerus of the AASHTO T 207 test method, contained in

Exhibit E as part of this AGREEMENT.

SOIL BORINGS

2.11.1 Typically Preferred Method
CONTRACTOR shall commence SUBSURFACE EXPLORATIONS using drlve and wash casing, unless

an alternative approach is approved in advance y‘the ENGINEER.

2.11.2 Advancement
Borings will typically be made by aavancmg casnn of the size required and to the extent needed to

maintain an open hole without collapse of the hole, and removing soil from within the casing by washing or
by drilling with rotary drill utilizing clean wash water. Recirculation of wash water using a washtub may be
permitted, so long as the washtub is of adequate apacny and is fitted with a baffle to limit reintroduction
of soil cuttings into the borehole. Casing shall be dvanced in stages of not more than the specified
sampling interval, after which the material within t e casing shall be cleaned out to the depth of the casing
using a tri-cone roller bit. Bottom discharge washing procedures, including washing through a sampling
spoon or open-ended drill rod, shall not be permitted, unless the ENGINEER gives prior approval. A
bottom plug shall be used during advancement of hollow-stem augers to limit the entry of soil cuttings into

the augers, unless ENGINEER approves otherwise!

2.11.3 Split Spoon Samples
Split spoon samples shall be taken in accordance with AASHTO T 206, contained in Exhibit D, at vertical

intervals typically no greater than 5 feet. The ENGINEER may require continuous split spoon sampling on
some borings. After reaching required sampling d pth drilling shall be stopped, the disturbed materials
shall be removed from the hole, and a split spoon ample of the underlying undisturbed material shall be
taken. A sample retainer basket shall be used in the sampler. The samples shall be removed from the
hole in unwashed condition in such a manner as t provnde a true sample of soil formations from which
they are recovered. Addmonal requirements for sojl sampling beyond the specifications of Exhibit D are

as follows:

2.11.3.1 Hammer
A 140-pound automatic hammer shall be used to drive the split spoon sampler for all soil borings.

A safety hammer or “doughnut” hammer shall not be utilized unless the ENGINEER gives prior
approval. If requested by the ENGINEER, the CONTRACTOR shall provide a hammer system for

11
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which the energy transfer efficiency has been determined according to ASTM D4633. Fora
cathead setup a safety hammer can be used. The CONTRACTOR will operate the cathead in

accordance with Exhibit D.

211.3.2 Record-keeping
CONTRACTOR shall record the number of blows required to drive the sampler each 6-inch
increment and record the number of blows and actual distance driven for each increment less

than 6 inches.

211.3.3 Recovery

A recovered split spoon sample measuring at least 25 percent of the driven distance is considered
acceptable. When the recovery is less than specified, the CONTRACTOR shall immediately
attempt to take a second sample below the depth unsuccessfully sampled, unless directed
otherwise by the ENGINEER. Additional samples collected for reason of insufficient recovery of

the first sample will not be compensated separately.

2.11.4 Stationary Piston Tube Sampling .

Stationary Piston Tube Sampling procedures shall be in accordance with AASHTO T-207, contained in
Exhibit E. Tube sample ends shall be filled with microcrystalline wax, and then sealed with a cap and
electrical tape. Tube samples shall be protected from vibration, shock, temperature extremes and
freezing conditions. The ENGINEER will transport statlonary piston tube samples.” ™ "~

211.5 Sample Preservatlon and Labeling Requlrements

Immedlately on removal from the hole, a portion of the sample recovered in the split barrel sampler or the.

botiom of the tube sample shall be tightly sealed in a screw-top glass sample iar. The sample jars shall

be of a sufficient size such that the samples are placed in the jars in the condltlon in which they are
removed from the split-barrel sampler, without squeezing, masking, or otherwise excessively distorting the
sample. For protection during transport and storage, the jars shall be packed in close fitting cardboard
boxes with dividers. Each sample jar shall be labeled to show plainly the project name and number, the
number of the hole, the depth from which the sample was taken, the sample number, the length of the soil
sample recovered, and the number of blows for penetration of the sampler as previously specified. Each
box of sample jars shall be labeled to show the project name and the boring number for samples within
the box. The CONTRACTOR shall provide such containers, keeping a sufficient supply on hand to

prevent any delay in the work.

2.11.6 Telescoped Casmg
In the event that obstructions or other drilling difficulties are encountered such that casing can no longer.

be advanced, the CONTRACTOR may continue the SUBSURFACE EXPLORATION by advancing
smaller diameter casing within and beyond the original casing. If so performed, compensation will be
made at the appropriate unit prices for boring and sampling stated in the AGREEMENT for advancement
as follows: advancement of the original, larger-diameter casing from the ground surface to the depth of its
termination, plus compensation for advancement of the smaller diameter, telescoped casing from the
depth of termination of the original casing to the bottom of the exploration. No compensation will be made
for the smaller diameter casing from the ground surface to the depth of termination of the original casing.

CORE DRILLING IN ROCK

2.12.1 Specification
Core drilling in rock shall follow the provisions of AASHTO T 225 contained in Exhibit F as part of this

AGREEMENT, unless otherwise directed. In borings designated for core drilling in rock, casing with an
inner diameter of not less than 3 inches shall be driven to and seated onto bedrock. Double-tube rock
coring equipment that results in a core measuring a minimum of 1.875 inches in diameter shall be
required. The ENGINEER, on a case-by-case basis, may allow smaller diameters.

2.12.2 Penetration Distance

The CONTRACTOR shall drill a minimum distance of five feet into sound bedrock or to depths as directed
by the ENGINEER.
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2,12.3 Recovery

Individual drill runs in the coring operations shal
shall be of such an amount, depending on the n
core recovery. Every effort shall be made by the

D

possible, and all significant actions of the bit and r

log.
2.12.4 Sample Preservation And Labeling

R
The CONTRACTOR shall preserve and deliver to
ow the applicable provisions of AASHTO T 225, contained

rting rock core samples.

otherwise directed, the CONTRACTOR shall foll
in Exhibit F, for packaging, labeling, and transpog

213 PAVEMENT CORES ‘
Pavement cores shall be made in existing pavement stry

directed by the ENGINEER. Pavement core specimens
determined. Pavement core specimens that break into g

BIT A

in no case exceed the capacity of the core barrel and

ature of the rock encountered, as to assure maximum

CONTRACTOR to obtain as full recovery of rock core as
reasons for loss of core shall be recorded in the boring

quwements
the DEPARTMENT the entire rock core. Unless

ctures through their full thickness, which includes both

asphalt and concrete pavements, to obtain a pavement core specimen with a nominal six (6) inch diameter, or as

shaII be labeled clearly, so their location of origin can be

mall or many pieces shall be stored in a container or bag,

otherwise no container is needed, and the core speCImens shall be delivered to the DEPARTMENT.

214 GROUNDWATER LEVEL OBSERVATIONS

Observation shall be made of groundwater levels in all corn

conditions and gain or loss of water in boring operations
drilling mud is used to stabilize the hole, the drill hole sha
. the boring to ailow the observation of groundwater levels

shilizad grot undwatar lavel measurements,

allawar mara af
CAM FI 12\

QANYY THTVWVIW U

2.15 < GROUNDWATER LEVEL OBSERVATION (MO

Groundwater level observation wells shall consist of eithe

ympleted explorations on land. Any and all unusual water
shall be recorded completely in the boring logs. When
Ilbe thoroughly flushed with clean water on completion of
Bo re holes should be left open as long as practical to

NITORING) WELL INSTALLATION
r, as directed by the ENGINEER, 1-1/2 inch or 2 inch

nominal diameter solid well pipe, slotted plastic well scre<>n (0.010 inch slot width), a bottom plug, and a PVC top
plug that are installed in a previously drilled boring. For wells with 1-1/2 inch diameter well pipe, 3 inch

diameter or larger casing shall be used for the bored
diameter or larger casing shall be used for the bored

ASTM D5092 (Exhibit G) shall be followed uniess directed
screen shall be a minimum length of 10 feet. The instalie

ENGINEER. Backfilling of the boring in which the well is
seal (minimum 1 foot thickness), filter sand from a minim

minimum of 1 foot above the top of the well screen, and 2

pipe. General backfill above the bentonite clay seal may
approved material. An approximately three foot high stic
provided for wells with a riser protective standpipe.

As directed by the ENGINEER, a lockable, steel protectiv

hole For wells with 2 inch diameter well pipe, 4 inch
h(ole The well construction and material requirements of
d otherwise herein or by the ENGINEER. The well
d|depth within the boring shali be determined by the
nstalled shall generally consist of a bottom bentonite

um of 1 foot below the bottom of the well screen to a
mlnlmum 2-foot thick bentonite clay seal along the riser
be soil cuttings removed from the boring or other

kup of riser pipe above the ground surface shall be

e riser casing or a flush-mounted road box shall be

installed for protection of the well pipe. Riser casings and road boxes shall be installed with a surface seal of

concrete at least one foot thick. Riser standpipes shall b
brand shall be “Master Lock” with brass key #3212 unless

Well Completion Report(s) shall be completed per the New.

Water Well Board Rules We 802. A blank copy of the re

their website at http://des.nh.gov/organization/divisions/wé

e prowded with a padlock and two keys. The padlock
s requested otherwise by the ENGINEER.

wiHampshire Department of Environmental Services
port is enclosed as Exhibit H, or it can be obtained from
ater/dwgb/wwhb/categories/fforms.htm. A copy of the

completed Well Completion Report shall be provided to t

216

he! ENGINEER upon request.

GROUNDWATER LEVEL OBSERVATION (MONITEI'ORING) WELL DECOMMISSIONING

At the direction of the ENGINEER, an existing groundwater observation well or monitoring well shall be completely

decommissioned (removed) and the well hole properly back
possess a-valid NH water well contractor license to perfor

cl'<fi||ed per paragraph 2.18. The CONTRACTOR shall
m this work. A well may be in an area of known or

suspected contaminated soil or groundwater, so HAZWOPER protocols may be needed in performance of the

work. Materials salvaged from the decommissioned well

Abandoned Well Registration Report shall be completed p
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Services Water Well Board Rules We 604. A blank copy of the report is enclosed Exhibit I, or it can be obtained

from their website at http://des.nh.gov/organization/divisions/water/dwgb/wwb/categories/forms.htm. A copy of the
completed Abandonment Well Registration Report shall be provided to the ENGINEER upon request.

»

217 LOGS AND SAMPLE DELIVERY

2171 Logs
During the progress of each exploratlon the CONTRACTOR shall keep a log of the drilling operation. The

log shall generally include the items listed in Section 8 of AASHTO T-206, contained in Exhibit D.

2.17.2 Sample Delivery
Soil and rock core samples shall be delivered to a location designated by the DEPARTMENT.

- 218 SEALING EXPLORATIONS
At the direction of the ENGINEER, completed borings and decommissioned wells shall be sealed with grout or

bentonite clay. The sealing method will depend upon specific site conditions and may consist of one of the
following methods or other method required by the New Hampshire Water Department of Environmental Services
Water Well Board Rules PART We 604 for well abandonment and decommissioning: .

2.18.1 Neat Cement Grout ‘
Pumped through a tremie tube to fill the boring from the bottom and dlsplace drllllng fluid during groutmg
2.18.2 Portland Cement-Bentonite Grout
Placed as above,
"2.18.3 - Straight' Bentonite Clay Grout
Placed as above.
2.18.4 Bentonite Chips .
Placed into the top of the boring and allowed to settle to the bottom of the boring. Care shall be used in
placement of bentonite chips to prevent bridging in the annulus between the well and the casing.

219 - CLEAN UP, SI TE RESTORATION '
The CONTRACTOR shall clean up and leave the work Slte in a neat and workmanlike manner, to the satisfaction
‘of the ENGINEER. The CONTRACTOR shall exércise due care and shall take every precaution against injuring
pavement, utilities, or other property, and shall repair any damage which may occur. Any property damage
resulting from the CONTRACTOR's work shall be promptly reported to the ENGINEER. On completion of the
work at any exploration location, the CONTRACTOR shall remove equipment, materials and spoil. Brush and
other cuttings shall be removed from the work site, as directed by the ENGINEER. All boreholes on land shall be

" backfilled completely to minimize settlement of the surface. Bore holes may be grouted or filled with soil which is
tamped and rodded. The ground surface; whether sidewalks, pavement or grass areas, shall be restored to
original condition by patching, seeding or placing sod. No holes, depressions, cracks or protrusions resulting from
the work and which is unsightly or could present a hazard to the public will be permitted to remain. The
CONTRACTOR may be recalled to the site, during the one-year period following the completion of work, to repair
surface settlement or cracks that develop in the work area. Except for explorations the ENGINEER orders to be
sealed for which there is a separate pay item, CONTRACTOR shall not be compensated separately for clean up,

filling of holes, and other site restoration.
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EXHIBIT B: = CONTRACT PRICE, METHOD AND T

IBIT B

“RMS OF PAYMENT

Note: The following provisions are ADDED to those listed in the State of New Hampshire Agreement Form P-37.

5.1.1 Payment Schedule And Stipulations
The work required under the terms of this AGR
schedule and stipulations:

5.1.1.1 Agreement Amount

The total cost of all work, expenses and
Hundred Thousand Dollars ($300,000.00).
of this amount.

5.1.1.2 Compensation Rates

- The rates tabulated in the Bid Schedule
benefits, payroll taxes, overhead, direct ex;
done under this AGREEMENT. Sublet port
the Bid Schedule.

51.1.3 Method of Measurement.

The amount of work to be paid for shall
CONTRACTOR in accordance with the AGR
conforming to the requirements of these Spe

51.1.4 Invoicing For Payment
Payments on account of the fee for service
DEPARTMENT when provided a completel

basis by the CONTRACTOR.
assignment, upon completion of the work,

quantities of work completed and accepted b

5.1.1.5 Records Retention
The CONTRACTOR shall maintain adeq

TL . AART
111 UUIN HE

EEMENT shall be paid for in accordance with tHe following

proflt under this AGREEMENT shall not exceed Three
'No payment will be made for work performed in excess

shall include all charges attributed to direct costs, fringe
henses and profit and shall be used in billing for all work

ons of the AGREEMENT will be paid at rates tabulated in

be the quantity of work, satisfactorily performed by the
\EEMENT completed and accepted by the ENGINEER as
=0|f|cat|ons

s rendered under this AGREEMENT will be made by the
yutemlzed pro;ect by-pro;ect bill submntea oen a montnly

D AATAR shma it nirm hill £~
l'\\JlUl\ lldb I.I ic UpI.IUII I.U Suoit a oulylc Cin 101 a 3|vcu

n lieu of monthly bills. Final payments will be based on
yithe DEPARTMENT.

uate cost records for all work performed under this

AGREEMENT. All records and other evidenq‘e pertaining to cost incurred shall be made available at

all reasonable times during the AGREEME

NT period and for three (4) years from the date of final

voucher payment for examination by the STATE Federal Highway Administration, or other authorized

ral 2Av
1al \Wwuy

representatives of the Fede
thereof shall be furnished if requested.

ernmen
Apphcable cost principles are contained in the Federal

ko I-F utilized on a Fnrlnrall\/ funded nrou:r‘f\ and copies

T A s A

Acquisition Regulation (FAR) in Title 48 of !the Code of Federal Regulations (Subpart 31.2 and

Subpart 31.105).

5.1.1.6
The accepted quantity of work will be paid for

Basis of Payment and Definition of Pay ltems.

at the contract unit prices for the work as defined below.

For payment purposes, borings drilled from gn existing bridge deck or with machinery standing in

water shall be considered as soil borings on

at the bottom of the water body to the bottom

ITEM NO. 01

ITEM NO. 01.1 General Mobilization a
For general mobilization and demobilization

performs subsurface exploration services, p
number of drill rigs, as directed in the Notice

This item includes all costs of providing and
tools, supplies, and personnel, stipulated in
costs of moving to and from the job site, inc
The mobilization also includes costs of prov

required to complete the work, except those
item. An exchange of drill rigs during the co
convenience is not considered a separate m
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and, and measurement shall be from the ground surface
of boring.

Mobilization and Demobilizaticm Tasks

nd Demobilization

for each assigned project on which the CONTRACTOR
ayment will be made at the contract unit price for the

To Proceed, to simultaneously work on the assignment.
malntammg the necessary drill rig, plus all equipment,
hIS Contract and/or required to perform the work, and for
uding loading, unloading, trucking and transportation.
dmg and maintaining all signs, cones, and barricades
trafﬁc control devices for which there is a separate pay
urse of the work made for the CONTRACTOR's
obilization for pay purposes.
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EXHIBIT B

In the event the CONTRACTOR submits monthly invoices for work performed on partially completed
projects, the General Mobilization will be prorated as follows. Fifty percent (50%) of the contract
price for this item will be payable to the CONTRACTOR at the time of first compensation, after
substantially all equipment and materials necessary for performing the work are on site and ready for
use. The remaining fifty percent (50%) will be payable to the CONTRACTOR at the time of final
payment for all work performed on the project, after removal of all. equipment and materials from the
site and after site restoration to the satisfaction of the ENGINEER.

ITEM NO. 01.2  Flotation Equipment Mobillzatlon And Demobilization
For general mobilization and demobilization of a raft and other flotation equipment reqwred to do
borings over water, payment will be made at the contract unit price for each assigned project site
where flotation equipment is required, as determined by the ENGINEER. This item will be paid in
addition to the General Mobilization, item No. 01.1. The single payment under this item will cover
all costs incurred by the CONTRACTOR in providing flotation and other equipment needed to
mobilize to and demobilize from a water site, to include all associated equipment rental costs
and/or costs for subcontracting this portion of the work. This item includes all costs incurred in
providing and maintaining the raft and other flotation equipment, a service boat, navigational warning
devices, equipment, tools, supplies, and personnel, stipulated in this Contract and/or required to
perform the work over water, and for costs of moving the required equipment and CONTRACTOR's
personnel to and from the job site, including loading, unloading, trucking and transportation.
Equipmerit provided under this'item shall include a boat to provide access to and from the flotation
equipment from shore for both CONTRACTOR and ENGINEER. This item covers work on inland
water bodies, which includes tidal streams and rivers but not ocean marine work, within New

# - Hampshire, Drilling -quantities over water will be paid-under other items in thé contract including

Barge ID\Ig Baﬂng, ltem 02.5.

ITEM NO. 01.3 Utility and DIG-SAFE Clearance

For performing utility clearance of a worksite, which shall include all SUBSURFACE EXPLORATION
locations within an assignment; payment will be made at the contract unit price for each assignment.
If the assignment scope of work is modified by the ENGINEER, and this change requires additional
utility clearance, then an addition payment will bé made at the contract unit price. For DIG-SAFE -
renewals, follow up utility clearances or re-marking of previously cleared worksites, payment will not-
be made again.- This item will only be paid if the ENGINEER assigns the utility clearing task to
the CONTRACTOR. The CONTRACTOR may perform their own utility clearance; however, the
CONTRACTOR will not be compensated if the DEPARTMENT performs this task. If authorized by
the ENGINEER, the services of a utility locating company shall be reimbursed as a direct expense.

ITEM NO. 02 Per-Boring Mobilization Set-Up

ITEM NO. 02.1 Cathead Boring

For each boring performed with a cathead or other portable equipment as determined in advance by
the ENGINEER, one mobilization set-up charge will be paid at the contract unit price per boring for
each boring performed. This item will cover all costs of moving the drill rig, signs, cones, barricades,
equipment, tools, supplies and personnel stipulated between borings on the assigned project work
site, and, if necessary, will include loading, unloading, trucking and transportation between borings.

ITEM NO. 02.2 Truck Rig Boring

For each truck rig boring, as determined in advance by the ENGINEER, one mobilization set-up
charge will be paid at the contract unit price per boring for each boring performed. This item will
cover all costs of moving the drill rig, signs, cones, barricades, equipment, tools, supplies and
personnel stipulated between borings on the assigned project work site, and, if necessary, will
include loading, unloadlng, trucking and transportation between borings.

ITEM NO. 02.3 Track Rig Boring

For each track rig boring, as determined in advance by the ENGINEER one mobilization set-up
charge will be paid at the confract unit price per boring for each boring performed. This item will
cover all costs of moving the drill rig, signs, cones, barricades, equipment, tools, supplies and
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personnel stipulated between borings on t
include loading, unloading, trucking and tr:

ITEM NO.02.4  Skid Rig Boring
For each skid rig boring, as determined in

charge will be paid at the contract unit price

cover all costs of moving the drill rig, signs,
personnel stipulated between borings on th
include loading, unloading, trucking and tra

ITEM NO. 02.5 Barge Rig Boring

For each water boring, as determined in ad

other flotation equipment, one mobilization s
m will cover all costs of moving the drill rig, raft and/or

ns, cones, barricades, navigational warning devices,
stlpulated between borings on the assigned project work

boring for each boring performed. This ite
other flotation equipment, service boat, sig
equipment, tools, supplies, and personnel
site, and, if necessary, will include loading,
borings.

ITEM NO. 03  Drive Casing, 3-inch And 4-in

ITEM NO. 03.1

BIT B

e assigned project work site, and, if necessary, will
nsportation between borings.

advance by the ENGINEER, one mobilization set-up

\per boring for each boring performed. This item will
cones, barricades, equipment, tools, supplies and

¢ assigned project work site, and, if necessary, will

i . .

nsportation between borings.

vance by the ENGINEER, requiring the use of a raft or
set-up charge will be paid at the contract unit price per

unIoadlng, trucking and transportation for moves between

ch Diameters

Soil Bormg, 3-inch Dlameter Drive Casing On Land

For 3-inch minimum diameter soil borings on land, including split-barrel samples taken at standard 5-

-foot sampling intervals, sample jars and de

nnntrant 1imit nr
WAL IL AL ul (119 Pl A P\II 1w v 1w CawiLwalas

hyery to the DEPARTMENT, payment will be made at the

ice per foot for the actual linear feet of boring completed and accepted within each 50-

foot payment depth increment, measured tp the nearest 0. 1 foot from the ground surface or bottom

of the water body to the depth of boring in soil.

ITEM NO. 03.11 - Soil Boring, 3-Inc|
ITEM NO. 03.12 Soil Boring, 3-Inc
ITEM NO. 03.13 Soil Boring, 3-Inc|
ITEM NO. 03.14 Soil Boring, 3-Inc

ITEM NO. 03.2
For 3-inch minimum diameter soil borings ¢
barrel samples taken at standard 5-foot sar

DEPARTMENT, payment will be made at the

boring completed and accepted within each
nearest 0.1 foot from the bottom of the wat
ITEM NO. 03.21
ITEM NO. 03.22
ITEM NO. 03.23
ITEM NO. 03.24

ITEM NO. 03.3

foot sampling intervals, sample jars and deli

contract unit price per foot for the actual line

and completed and accepted within each 5

0.1 foot from the ground surface or the bott
Soil Boring, 4-Inch
Soil Boring, 4-inch
Soil Boring, 4-Inch
Soil Boring, 4-Inch

ITEM NO. 03.31
ITEM NO. 03.32
ITEM NO. 03.33
ITEM NO. 03.34

ITEM NO. 03.4

For 4-inch minimum diameter soil borings d
split-barrel samples taken at standard 5-fool
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" Soil Boring, 3-Inch
Soil Boring, 3-Inch

Soil Boring, 3-Inch
Soil Boring, 3-Inch Dlameter Drive Casing on Water, depth over 150 ft

Soil Boring, 4-inch Dig
For 4-inch minimum diameter soil borings @

Diameter Drive Casing on Land, depth 0 to 50 ft
Diameter Drive Casing on Land, depth 50 to 100 ft
Diameter Drive Casing on Land, depth 100 to 150 ft
Diameter Drive Casing on Land, depth over 150 ft

Soil Boring, 3-inch Diameter Drive Casing On Water

irilled from flotation equipment on water, inciuding spiit-
nplmg intervals, sample jars and delivery to the

ne contract unit price per foot for the actual linear feet of
$O¢foot payment depth increment, measured to the

er body to the depth of the boring in soil.

Diameter Drive Casing on Water, depth 0 to 50 ft
Dlameter Drive Casing on Water, depth 50 to 100 ft
Dlameter Drive Casing on Water, depth 100 to 150 ft

meter Drive Casing On Land

n land, including split-barrel samples taken at standard 5-
|very to the DEPARTMENT, payment will be made at the
>ar feet of boring approved in advance by the ENGINEER
D-foot payment depth increment, measured to the nearest
om of the water body to the depth of the boring in soil.
Dlameter Drive Casing on Land, depth 0 to 50 ft
Ilameter Drive Casing on Land, depth 50 to 100 ft
Diameter Drive Casing on Land, depth 100 to 150 ft
Dlameter Drive Casing on Land, depth over 150 ft

Soil Boring, 4-inch Diameter Drive Casing On Water

rilled from flotation equipment on water, including the
t sampling intervals, sample jars and delivery to the




EXHIBIT B

DEPARTMENT, payment will be made at the contract unit price per foot for the actual linear feet of
boring approved in advance by the ENGINEER and completed and accepted within each 50-foot
payment depth increment, measured to the nearest 0.1 foot from the bottom of the water body to the
depth of the boring in soil. The water depth above the bottom of the water body will be added to
determine the soil boring depth; however, the water depth itself will not be paid.
ITEM NO. 03.41 Soil Boring, 4-Inch Diameter Drive Casing on Water, depth 0 to 50 ft
ITEM NO. 03.42 Soil Boring, 4-Inch Diameter Drive Casing on Water, depth 50 to 100 ft
ITEM NO. 03.43 Soil Boring, 4-Inch Diameter Drive Casing on Water, depth 100 to 150 ft
ITEM NO. 03.44 Soil Boring, 4-inch Diameter Drive Casing on Water, depth over 150 ft

ITEM NO. 04 Casing Bit Diamond Wear for Spin Casing

For 3-inch or 4-inch diameter cased soil borings on land or water performed using spin casing with a
diamond bit, payment will be made at the contract unit price per foot for the actual linear feet of boring
completed and accepted, measured to the nearest 0.1 foot from the ground surface or bottom of the water
body to the bottom of the hole. Payment under this pay item will be in addition to the corresponding
payment made under ITEM NO. 03 above, for compensation for normal wear of the diamond casing bit.

ITEM NO. 05 Soil Boring, 3-inch or 4-inch Hollow Stem Auger Borings On Land

For 3-inch or 4-inch minimum diameter hollow stem auger soil borings on land, including split-barrel
samples taken at standard 5-foot sampling intervals, sample jars and delivery to the DEPARTMENT,
payment will be made at the contract unit price per foot for the actual linear feet of boring completed and
accepted, measured to the nearest 0.1 foot from the ground surface. Note that auger borlngs will not

Y berequired at depths greater than 50 feet nor on'water. -

ITEM NO. 06 Additional Split Spoon Samples
For additional split barrel samples taken in excess of the subS|diary rate of one samiple per 5 feet of boring

depth, including sample jars and delivery to the DEPARTMENT, payment will be made at the contract unit
price per sample for each sample in excess of the average of one sample per 5feet over the full depth of

the boring in soil.

ITEM NO. 07 3-inch Piston Samples
‘For 3-inch undisturbed stationary piston tube samples including the Shelby tube and delivery to the

DEPARTMENT, payment will be made at the contract unit price for the actual number of samples taken
and accepted.

ITEM NO. 08 Rock Core

ITEM NO. 08.1 Rock Core On Land
For coring bedrock, boulders, or very dense glacial till soils on Iand with d|amond rock coring tools,
including the core box and delivery of core samples to the DEPARTMENT, payment will be made at
the contract unit price per foot for the actual linear feet of bedrock or boulders cored and accepted, -
-within each 50-foot payment depth increment, measured to the nearest 0.1 foot.

ITEM NO. 08.11 ‘Rock Core on Land, depth 0 to 50 ft

ITEM NO. 08.12 Rock Core on Land, depth 50 to 100 ft

~ ITEM NO. 08.13 Rock Core on Land, depth 100 to 150 ft
ITEM NO. 08.14 Rock Core on Land, depth over 150 {t

ITEM NO. 08.2 Rock Core On Water

For coring bedrock or boulders from flotation equipment on water with rock coring tools, including the
core box and delivery of core samples to the DEPARTMENT, payment will be made at the contract
unit price per foot for the actual linear feet of bedrock or boulders cored and accepted, within each
50-foot payment depth increment, measured to the nearest 0.1 foot. The water depth above the
bottom of the water body will be added to determlne the soil boring depth however, the water depth

itself will not be paid.
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ITEM NO. 08.21 Rock Core on
ITEM NO. 08.22 Rock Core on
ITEM NO. 08.23 Rock Core on
ITEM NO. 08.24 Rock Core on
ITEMNO.09 Pavement Cores

For pavement core specimens obtained, which i

ater, depth 0 to 50 ft
ater, depth 50 to 100 ft
ater, depth 100 to 150 it
ater, depth over 150 ft

cludes all asphalt and concrete pavement cored in the

pavement structure regardless of thickness at a|location, payment will be made at the contract unit price

for each pavement core completed and accepted.

A drill rig mobilization will also be paid under ltem

02 for each pavement core location in addition to this item. Soil and bedrock drilling and sampling

below a pavement core will be paid under other it

ems in the contract. Pavement cored or ground by roIIer

bit in performance of a test boring will be paid under other items in the contract.

ITEM NO. 10  Bore Hole Sealing

ITEM NO. 10.1 Bore Hole Sealing, Ca

ed Boring

For sealing cased borings, as directed by the ENGINEER, payment will be made at the contract unit

price per foot for the actual linear feet of bori
ENGINEER, measured to the nearest foot.
all materials, specialized tools, equipment,

ITEM NO. 10.2 Bore Hole Sealing, Au

ing sealed by the CONTRACTOR and accepted by the

This item includes the cost of providing and maintaining

nd personnel required to perform the work.

er Boring

For sealing auger borings, as directed by the' ENGINEER; payment will be made atthe contract unit

price per foot for the actual linear feet of bo
ENGINEER, measured to the nearest foot.
all materials, specialized tools, equipment,
ITEMNO.11 Observation Wells
ITEM NO. 11.1

For groundwater level observation wells ins
at the contract unit price per foot for the act

ing seaied by the CONTRACTOR and accepted by the
This item includes the cost of providing and maintaining
nd personnel required to perform the work.

Groundwater Level Observation Well with 1-1/2” Diameter Well Pipe

alled in a previously drilled boring, payment will be made
al linear feet of well screen plus riser pipe installed and

accepted, measured to the nearest 0.1 footfrom the bottom of the installation to the ground surface.

Well pipe extending above the ground surface
measurement for payment, but will be subsidi

labor necessary to construct a well in ac

including bottom and top bentonite seals,

pipe. Filter sand and bentonite clay used,

specified in paragraph 2.15 and the protecti
item and are paid separately. The previousl
AGREEMENT. The cost for completing rep

ITEM NO. 11.2 Groundwater Level Ob

For groundwater level observation wells instal|

at the contract unit price per foot for the acty
accepted, measured to the nearest 0.1 foot
Well pipe extending above the ground surfa
measurement for payment, but will be subsi

labor necessary to construct a well in ace
including bottom and top bentonite seals,

pipe. Filter sand and bentonite clay used, a

specified in paragraph 2.15 and the protectiy

item and are paid separately. The previousl!
AGREEMENT. The cost for completing rep
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ce in a riser protective casing will not be included in the

idiary to this item. This ITEM includes all materials and

sordance with paragraph 2.15 of this AGREEMENT,
filter sand, well screen, general backfill, and riser
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e casing or road box (if ordered) are not included in this
y drilled boring will be paid under other items in the
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EXHIBIT B

" ITEMNO.11.3  Bentonite Clay
For commercially prepared bentonite clay chips or pellets used, as directed by the ENGINEER,

exceeding the quantity subsidiary to ITEM NO. 11.1, payment will be made at the contract unit price
per foot for the actual linear feet of boring backfilled, measured to the nearest foot.

ITEM NO. 11.4 Filter Sand
For commercially washed and bagged filter sand used, as directed by the ENGINEER, exceeding the

quantity subsidiary to ITEM NO. 11.1, payment will be made at the contract unit prlce per-foot for the
actual linear feet of bormg backfilled, measured to the nearest foot.

- ITEM NO. 11.5 Protective Riser Casing '
For protective riser casing installed for a groundwater level observatlon (monitoring) wells, payment

will be made at the contract unit price per each for the actual number of protective casings instalied
and accepted, to include all materials required in construction of the item. The locking cover,
padlock, and key(s) shall be subsidiary to the Protective Casing item.

ITEM NO.11.6  Flush Mounted Road Box
For a flush mounted road box used for protection of a groundwater level observation (monitoring)
well, payment will be made at the contract unit price per each for the number of road boxes installed

and-accepted, to include all materials required in construction of the item..

ITEM NO. 11.7 Decommission Groundwater Level Observation (Monitoring) Well

For removing well components; patching pavement with cold patch or concrete; or raking, loaming

and seedlng, as directed to obllterate a well Iocatlon payment will be made at the contract unit price
the number of wells decommission . This item inciudes the cost of providing aii

materials, equipment, and personnel requ1red fo perform the work. The cost for completing reports

per paragraph 2.16 is subsidiary to this item. However, payment will also be made under ltem 10.1

for the depth of well pipe sealed.
ITEM NO. 12 Tt'affic Control

ITEM NO. 12.1 Traffic Control Flaggers
For traffic control services of flaggers, payment will be made at the contract unit price per hour per

flagger for the actual time such traffic control services are authorized and provided, measured to the
nearest hour. Payment for services of uniformed officers, when required by the ENGINEER, will be

paid directly by the DEPARTMENT.

- ITEM NO.12.2 Traffic Control for High Volume Lane Closure

For traffic control services required to close a lane of the traveled way of a State or Federal highway
or to close the shoulder of an Interstate highway, payment will be. made at the contract unit price per
hour for the actual working time such traffic control services are authorized and provided, measured
to the nearest hour. There will be a minimum pay quantity of four hours for each day during which a
lane closure is required. The time required to set up and to remove the traffic control devices, up to
two hours per day, is included in the time to be measured. This item shall include the cost of

providing, setting up, and removing all traffic control devices required for a lane closure meeting the

requirements of the MUTCD.

This item covers the additional costs associated with lane closures on high volume roadways (i.e.,
major State highways, Interstate highways).

ITEM NO. 13  Standby Time

For standby time ordered by the ENGINEER, payment will be made at the unit price stated in the
AGREEMENT for the actual time work is suspended during a regular 8-hour work day, measured to the
nearest half-hour. This item includes all compensation to the CONTRACTOR for time not worked,
including, but not limited to: labor, equipment use, overhead, and profit. Standby time will be paid for that
portion of the regular 8-hour workday that the CONTRACTOR is on site and ready to work while work is
suspended for a special situation. No payment will be made for standby time unless the CONTRACTOR
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is on site and prepared to work during the order
exist as determined by the ENGINEER. Work s
breakdowns, for travel, or for weather-related de
standby time.

ITEM NO.14 Direct Costs

Direct Costs is not a bid item. This item will be U
- incurred in performance of the SUBSURFACE E
police detail costs, permit fees, hired utility clear:
miscellaneous costs that are pre-authorized by t
in the AGREEMENT. Payment will be made at t

will be allowed for anything reimbursed under thi

or the services provided shall be provided to the
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od suspension of work, or if the special situation does not
uspended due to CONTRACTOR operations, for

lays does not constitute a special situation for payment of

1sed to estimate and account for costs that may be
XPLORATIONS. Direct costs include such things as
ance services, subcontracted drilling services, or other

he ENGINEER and are not covered under other bid items
he actual dollar cost to the CONTRACTOR. No mark up
s ftem. A copy of any invoice or bill for the cost incurred
ENGINEER before reimbursement will be made.

21




EXHIBIT C:

EXHIBIT C

SPECIAL PROVISIONS

25.- STANDARD SPECIFICATIONS

This contract shall be administered in general accordance with the applicable provisions of Division 100 of the
2010 State of New Hampshire Department of Transportation Standard Specifications for Road and Bridge
Construction as modified or amended in the AGREEMENT. In particular, but not limited to:

Section 101

Section 102 —
— Award and Execution of Contract;
Section 104 — ‘

Section 105 —
Section 106 —
— Legal Relations and Responsibility to Public;
Section 108 —
Section 109 —

Section 103

Section 107

— Definitions and Terms;

Bidding Requirements and Conditions;

Scope of Work;
Control of the Work;
Control of Material;

Prosecution and Progress;
Measurement and Payment.

Standard Specifications Internet link:

251

hitp://'www.nh.gov/dot/org/projectdevelopment/highwaydesign/specifications/index.htm.

Proposal Guaranty

The requirements of Section 102.09 of the Standard Specifications are waived, and no proposal guaranty
is required for-consideration of a bid proposal.

252

Contract Bond N . .
The requirements of Section 103.05 ‘of the Standard Specifications are waived, and no contract bond is

required for this Agreement.

25.3

Insurance

The insurance requirements in Section 107.11 of the Standard Specifications are waived except where
required by law and for the requirement for comprehensive general liability and comprehensive automobile
liability insurance. The CONTRACTOR shall obtain comprehensive automobile liability insurance covering
all motor vehicles, including owned, hired, borrowed, and non-owned vehicles, for all claims of bodily
injury, death, or property damage, in policy amount of not less than $500,000 combined single limit.

The CONTRACTOR shaii obtain comprehensive general iiabiiity insurance against aii ciaims of bodily
injury, death, or property damage, in the amounts of not less than $250,000 per claim and $2,000,000 per

incident, as stated in Section 14.1.1 of this Agreement.

254

Subletting of Contract

In addition to the requirements of Section 108.01 of the Standard Specifications, all subcontracts shall be
in writing. A copy of each subcontract shall be submitted for the DEPARTMENT s records.

25.5

Contract Completion Date

No new tasks may be assigned after the contract completion date in 1.7; however, the CONTRACTOR
shall complete any assigned tasks begun prior to the completion date, but not yet completed, in
accordance with the terms and compensation specified in this AGREEMENT. This shall be subject to the
written mutual agreement of both parties, which shall include a revised date of completion to allow

completion of any previously assigned tasks.

25.8

Failure To Complete On Time

Replace the Liquidated Damages schedule in Section 108.09 of the Standard Specifications with the
following: Should the CONTRACTOR fail to complete the work on a specific assignment in accordance

with the AGREEMENT within the time limit specified for the assignment, the CONTRACTOR shall pay to
the STATE the sum of one-hundred dollars {($100.00) for every calendar day that the time consumed in
the said completion exceeds the completion date specified in the Notice to Proceed letter. This sum shall
not be considered a penalty, but as liquidated damages that the DEPARTMENT will suffer by reason of
said delay. The DEPARTMENT shall deduct and may retain the amount of such liquidated damages out
of moneys that may be due or become due to the CONTRACTOR under this AGREEMENT
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Standard Method of Test for

Penetration Test and Spli
of Soils

AASHTO Designation: T 206-09'
ASTM Designation: D 1586-99

t-Barrel Sampling

1.1

1.2.

1.3.

SCOPE

This test method describes the procedure, generally known as the Standard Penetration Test (SPT),
for driving a split-barrel sampler to obtain a|representative soil sample and a measure of the
resistance of the soil to penetration of the sampler.

This standard may involve hazardous materials, operations, and equipment. This standard does
not purport to address all of the safety concerns associated with its use. It is the responsibility of
the user of this standard to establish appropriate safety and health practices and determine the

¥ A P

L3
UPPHLUUHHJ/ UJ 7 csu;u;uly uluuuuul"m l.lrlul

Section 5.4.1.

s mrior to use. For a gnecific nrecantionarv statement, cee

G Wol. DUl G opvviail pitianuinad y

The values stated in SI units are to be regarded as the standard.

Note 1—ASTM D 4633 can be used for measurmg the energy that enters the drill rod string

during testing due to the hammer impact.

Note 2—ASTM D 6066 can be used when t

esting loose sands below the water table for

liquefaction studies or when a higher level of care is required when drilling these soils. This

ergy correcti i0iis, and

ractice provides information on driiling methods, equipment variables, energy correction
gy

blow-count normalization.

21.
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REFERENCED DOCUMENTS

AASHTO Standard:

ASTM Standards:

E D 4633, Standard Test Method for Energ

B D 6066, Standard Practice for Determini
for Evaluation of Liquefaction Potential

'm R 13, Conducting Geotechnical Subsurface Investigations

vy Measurement for Dynamic Penetrometers
ng the Normalized Penetration Resistance of Sands

3.1.

DESCRIPTIONS OF TERMS SPEEéIFIC TO THIS STANDARD

anvil—that portion of the drive-weight assembly that the hammer strikes and through which the

hammer energy passes into the drilf rods.

" TS-1b

T 206-1

AASHTO

© 2012 by the American Association of State Hi ghway and Transportation Officials.
All rights reserved. Duplication is a vjolation of applicable law.




3.2

3.3.

3.4.

3.5.

3.6.

3.7.

3.8.

3.9.

3.10.

cathead—the rotating drum or windlass in the rope-cathead 1ift system around which the operator
wraps a rope to lift and drop the hammer by successively tightening and loosening the rope turns

around the drum.

drill rods—rods used to transmit downward force and torque to the drill bit whiledrilling
a borehole.

drive-weight assémbly—a device consisting of the hammer, hammer fall guide, the anvil, and any
hammer drop system.

hammer—that portion of the drive-weight assembly consisting of the 63.5 + 1 kg (140 % 2 1b)

-impact weight that is successfully lifted and dropped to provide the energy that accomplishes the

sampling and penetration.

hammer drop system—that portion of the drive-weight assembly by which the operator
accomplishes the lifting and dropping of the hammer to produce the blow.

hammer fall guide—that part of the drive-weight assembly used to guide the fall of the hammer.

N-value—the blow count representation of the penetration resistance of the soil. The N-value,

reported in blows per foot, equals the sum of the number of blows required to drive the sampler
over the depth interval of 150 to 450 mm (6 to 18 in.). (See Section 7.3.) '

AN—the number of blows obtained from each of the 150-mm (6-in.) intervals of sampler
penetration. (See Section 7.3.) ‘

number of rope turns—the total contact angle between the rope and the cathead at the beginning of
the operator’s rope slackening to drop the hammer, divided by 360 degrees. (See Figure 1.) -
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Operator Here

(a) 'Coun(erc!ockwise Rotation
Approximately 13 Tums

A A ) Section A-A

ol

_Operator Here

{b) Clockwisa Rotation
Appm:dmately'm Tums

Figure 1—Definitions of the Number of Rope Turns and the
and (b) Clockwise Rotation of the Cathead

3.11.

3.12.

g

Angle for (a) Counterclockwise Rotation .

sampling rods—rods that connect the drive-wéight assembly to the sampler. Drill rods are often

A i .
used for this purpose.

SPT—abbreviation for Standard Penetration [Test, a term by which engineers commonly refer to

this method.

4.1.

42

SIGNIFICANCE AND USE

This test method provides a soil sample for identification purposes and for laboratory tests
appropriate for soil obtained from a sampler that may produce large shear strain disturbance in

the sample.

This test method is used extensively in a great variety of geotechnical exploration projects. Many
local correlations and widely published correlations, which relate SPT blow count, or N-value, and

the engineering behavior of earthworks and foundations, are available.

5.1.

APPARATUS

Drilling Equipment—Any drilling equipment
open hole before insertion of the sampler and
undisturbed soil shall be acceptable. The foll
for advancing a borehole in some subsurface

conditions:

that provides at the time of sampling a suitably clean
ensures that the penetration test is performed on
bwing pieces of equipment have proven to be suitable
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5.2

5.3.

Drag, Chopping, and Fishtail Bits, less than 162 mm (6.5 in.) and greater than 56 mm (2.2 in.) in
diameter may be used in conjunction with open-hole rotary drilling or casing-advancement drilling
methods. To avoid disturbing the underlying soil, bottom discharge bits are hot permitted; only
side discharge bits are permitted. ,

Roller-Cone Bits, less than 162 mm (6.5 in.) and greater than 56 mm (2.2 in.) in diameter may be
used in conjunction with open-hole rotary drilling or casing-advancement drilling methods if the
drilling fluid discharge is deflected.

Hollow-Stem Continuous Flight Augers, with or without a center bit assembly, may be used to
drill the boring. The inside diameter of the hollow-stem augers shall be less than 162 mm (6.5 in.)

-and greater than 56 mm (2.2 in.).

Solid, Continuous Flight, Bucket, and Hand Augers, less than 162 mm (6.5 in.) and greater than
56 mm (2.2 in.) in diameter may be used if the soil on the side of the boring does not cave onto the
sampler or sampling rods during sampling.

Sampling Rods—Flush-joint steel drill rods shall be used to connect the split-barrel sampler to the
drive-weight assembly. The sampling rod shall have a stiffness (moment of inertia) equal to or
greater than that of parallel wall “A” rod (a steel rod that has an outside diameter of 41.2 mm

(1%/5 in.) and an inside diameter of 28.5 mm (1'/ in.).

" Note 3"—Recer’1t research and 'cvorrip'ar’aﬁve testing indicates the fype of rod tised, with stiffness

ranging from “A™ size rod io “N™ size rod, wiii usuaiiy have a negiigibie effect on the N-vaiues to
depths of at least 30 m (100 ft). .

Split-Barrel Sampler—The sampler shall consist of a heat-treated, case-hardened, steel head; split
spoon and shoe assembly, constructed to the dimensions indicated in Figure 2. The driving shoe -
shall be of hardened steel and shall be replaced or repaired when it becomes dented or distorted.
The use of liners to produce a constant inside diameter of 35 mm (1%/; in.) is permitted, but shall
be noted on the penetration record if used. The use of a sample retainer basket is penmtted and
should also be noted on the penetration record if used.

TS-1b

T206-4 AASHTO

© 2012 by the Amencan Association of State Highway and Transportation Officials.
All rights reserved. Duplication is a violation of applicable law.



Open Shoe

Head

Roll Pin

DI

AR

W Tmoow>»

Note:

Figure 2—Split-Barrel Sampler

54.

54.1.

54.2.

5.5.

D A B 7T T8 DL L LT L7 N\ \\\\\\\\\\\\
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\

1

fo— A ——

/ |
Tube

[— Ball Vent

(2 at % in. Diameter)

B

25to 50 mm (1.0to 2.0in.)

0.457 to 0.762 m (18.0 to 30.0 in.)
34.93+0.13 mm (1.375 £ 0.005 in.)
38.1 ¢ 1.3-0.0 mm (1.50 + 0.05-0.00 in.)
254+0.25mm (0.10 £ 0.02in.)

50.8 £ 1.3-0.0 mm (2.00 + 0.05-0.00 in.)
16.0° to 23.0°

The 1'/,-in. (38-mm) inside diameter split barrel may be used with a 16-gauge wall thickness split liner. The penetrating end of the drive shoe may be

slightly rounded. Metal or plastic retainers may be-used to retain soil samples.

Note 4—Both theory and available test data
30 percent when liners are used.

Drive-Weight Assembly:

suggest that N-values may increase between 10 to

Hammer and Anvil—The hammer shall weigh63.5 £ 1 kg (140 = 2 Ib) and shall be a solid rigid
metallic mass. The hammer shall strike the anvil and make steel-on-steel contact when it is

dropped. A hammer fall guide permitting a fi
and rope method shall have an unimpeded oy
reasons, the use of a hammer assembly with

Note 51t is suggested that the hammer fal

or inspector to judge the hammer drop height.

Hammer Drop System—R ope-cathead, trip, s
may be used, providing the lifting apparatus
engaging and lifting the hammer.

Accessory Equipment—Accessories such as

groundwater level measuring devices shall be

project and other ASTM standards.

eé fall shall be used. Hammers used with the cathead
erlift capacity of at least 100 mm (4 in.). For safety

I{

an internal anvil is encouraged.

guide be permanently marked to enable the operator

emiautomatic, or automatic hammer drop systems

will not cause penetration of the sampler while re-

abels, sample containers, data sheets, and

provided in accordance with the requirements of the

6.1.

DRILLING PROCEDURE

The boring shall be advanced incrementally,
intermittent or continuous sampling. Test inte

using methods outlined in R 13, to permit

rvals and locations are normally stipulated by the
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6.2.

6.2.1.
6.2.2.
6.2.3.

6.2.4.

6.3.

6.3.1.

6.4.

. project engineer or gedlogist. Typically, the intervals selected are 1.5 m (5 fi) or less in

homogeneous strata with test and sampling locations at every change of strata.

Any drilling procedure that provides a suitably clean and stable hole before insertion of the
sampler and assures that the penetration test is performed on essentially undisturbed soil shall be
acceptable. Each of the following procedures has proven to be acceptable for some subsurface
conditions. The subsurface conditions anticipated should be considered when selecting the drilling

method to be used.
Open-hole rotary drilling method.
Continuous flight hollow-stem auger method.

Wash boring method.

Continuous flight solid auger method.

Several drilling methods produce unacceptable borings. The process of jetting through an open
tube sampler and then sampling when the desired depth is reached shall not be permitted. The
continuous flight solid auger method shall not be used for advancing the boring below a water
table or below the upper confining bed of a confined noncohesive stratum that is under artesian

) pressure. Casing may not be advancéd below the samplmg ‘elevation prior to samplmg Advancing

a boring with bottom discharge bits is not permissible. It is not permissible to advance the boring
for subsequent insertion of the sampler solely by means of previous sampling with the SPT

sampler.

The sampler head is vented to prevent pressure buildup during sampling, and must be kept clean.
A steel ball water check is located in the head to prevent downward water pressure from acting on
the sample. Clogging of the air vents or removal of the water check frequently causes sample loss.

The drilling fluid level within the boring or hollow-stem augers shall be maintained at or above
the in situ groundwater level at all times during drilling, removal of drill rods, and sampling.

SAMPLING AND TESTING PROCEDURE

After the boring has been advanced to the desired sampling elevation and excessive cuttings have
been removed, prepare for the test with the following sequence of operations:

Attach the split-barrel sampler to the sampling rods and lower into the borehole. Do not allow the
sampler to drop onto the soil to be sampled.

Position the hammer above and attach the anvil to the top of the sampling rods. This may be done
before the sampling rods and sampler are lowered into the borehole.

Rest the dead weight of the sampler, rods, anvil, and drive weight on the bottom of the boring and
apply a seating blow. If excessive cuttings are encountered at the bottom of the boring, remove the
sampler and sampling rods from the boring and remove the cuttings.

Mark the drill rods in three successive 0.15-m (6-in.) increments so that the advance of the
sampler under the impact of the hammer can be easily observed for each 0.15-m (6-in.) increment.
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7.2.

7.2.1.

7.2.2.

7.2.3.

7.2.4,

7.3.

7.4.

7.4.1.

74.2.

7.4.2.1.

7422

7.4.23.

7.4.2.4.

Drive the sampler with blows from the 63.5-kg (140-1b) hammer and count the number of blows
applied in each 0.15-m (6-in.) increment until one of the following occurs:

A total of 50 blows have been applied during any one of the three 0.15-m (6-in.) increments

described in Section 7.1.4.

A total of 100 blows have been applied.

There is no observed advance of the sampler during the application of 10 successive blows of

the hammer.

The sampler is advanced the complete 0.45 m; (18 in.) without the limiting blow counts occurring

as described in Sections 7.2.1, 7.2.2, or 7.2.3.

Record the number of blows required to effe
thereof. The first 6 in. is considered to be a s
required for the second and third 6 in. of pe

ct each 0.15 m (6 in.) of penetration or fraction
eating drive. The sum of the number of blows
etration is termed the “standard penetration

resistance,” or the “N-value.” If the sampler|is driven less than 0.45 m (18 in.), as permitted in

Sections 7.2.1, 7.2.2, or 7.2.3, the number o

blows per each complete 0.15-m (6-in.) increment

and per each partial increment shall be recordéd on the boring log. For partial increments, the

depth of penetration shall be reported to the

earest 25 mm (1 in.), in addition to the number of

blows. If the sampler advances below the bottom of the boring under the static weight of the drill

rods or the weight of the drill rods plus the g

noted on the boring log.

The raising and dropping of the 63.5-kg (14
the following two methods:

By using a trip, automatic, or semiautomatic
hammer and allows it to drop 0.76 m£ 25 m

By using a cathead to pull a rope attached to

atic weight of the hammer, this information should be

-1b) hammer shall be accomplished using either of

h;amm_er drop system that lifis the 63.5-kg (140-1b)
m (30 + 1.0 in.) unimpeded.

the hammer. When the cathead and rope method is

used, the system and operation shall conform to the following:

The cathead shall be essentially free of rust,
to 250 mm (6 to 10 in.).

bil, or grease and have a diameter in the range of 150

The cathead should be operated at a minimurLl speed of rotation of 100 RPM, or the approximate
speed of rotation shall be reported on the boring log.

No more than 2/, rope turns on the cathead may be used during the performance of the

penetration test, as shown in Figure 1.

Note 6—The operator should generally use
or not the rope comes off the top (1°/, turns)
generally known and accepted that 2*/, or ma
hammer and should not be used to perform th
relatively dry, clean, and unfrayed condition.

For each hammer blow, a 0.76-m (30-in.) lift
operation of pulling and throwing the rope sh‘
rope at the top of the stroke.

either 1%/, or 2'/, rope turns, depending upon whether
or'the bottom {2/, turns) of the cathead. It is

ré rope turns considerably impedes the fall of the

e test. The cathead rope should be maintained in a

and drop shall be employed by the operator. The
all be performed rhythmically without holding the
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Bring the sampler to the surface and open. Record the percent recovery or the length of sample

e recovered. Describe the soil samples recovered as to composition, color, stratification, and
condition, then place one or more representative portions of the sample into sealable moisture-
proof containers (jars) without ramming or distorting any apparent stratification. Seal each
container to prevent evaporation of soil moisture. Affix labels to the containers bearing job
designation, boring number, sample depth, and the blow count per 0.15-m (6-in.) increment.
Protect the samples against extreme temperature changes. If there is a soil change within the
sampler, make a jar for each stratum and note its location in the sampler barrel.

8. REPORT

8.1. Dirilling information shall be recorded in the field and shall include the following:

8.1.1. Name and location of job;

8.1.2 Names of crew;

8.1.3. Type and make of drilling machine;

8.1.4. Weather conditions;

8.1.5 ﬁa-; n_nd. time of start and finish of boring;

8.1.6. Boring number and location (station and coordinates, if available and applicable);

8.1.7. Surface elevation, if available;

8.1.8. Method of advancing and cleaning the boring;

8.1.9. Method of keeping boring open;

8.1.10 Depth of water surface and drilling depth at the time of a noted loss of drilling fluid, and time and
date when reading or notation was made;

8.1.11. Location of strata changes;

8.1.12. Size of casing, dept'h of cased portion of boring;

8.1.13. Equipment and method of driving sampler;

8.1.14. Type of sampler and length and inside diameter of barrel (noté use of liners);

8.1.15. Sizg, type, and section length of the sampling rods; and

8.1.16. Remarks.

8.2. Data obtained for each sample shall be recorded in the Jield and shall include the following:

8.2.1. Sample depth and, if utilized, the sample number, '
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8.2.2. Description of soil, .

8.2.3. Strata changes within sample,

8.2.4. | Sampler penetration at}d recovery lengths, anci

8.2.5. Number of bl(.)ws per 0.15-m (6-in.) or partial increment.

9. PRECISION AND BIAS

9.1. Precision—A valid estimate of test procedures has not been determined.

9.2. Bias—Because th’ere is no reference material for this test method, there can be no bias statement.
9.3. Variations in N-values of 100 percent or more have been observed when using different standard

penetration test apparatus and drillers for adjacent borings in the same soil formation. Current
opinion, based on field experience, indicateg that when using the same apparatus and driller,
N-values in the same soil can be reproduced with a coefficient of variation of about 10 percent.

9.4 The use of faulty equipment, such as an ex‘trémely massive or damaged anvil, a rusty cathead, a
low-speed cathead, an old oily rope, or massive or poorly lubricated rope sheaves can significantly

R R AL et AL wrnliian ~hdal i i1l 1
coniribute to differences in N-values obtaingd between operator-drill rig systems.

9.5, The variability in A-values produced by different drill rigs and operators may be reduced by
measuring that part of the hammer energy delivered into the drill rods from the sampler and
adjusting N on the basis of comparative energies. A method for energy measurement and N-value

adjustment is currently under development.

! Except for the use of SI units, this method is technically equivalent to ASTM D 1586-99.
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EXHIBIT E: AASHTO T 207-12 (ASTM D1587-08)
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Standard Method of Test for

Thin-Walled Tube Sampling of Soils

AASHTO Designation: T 207-12"
ASTM Designation: D 1587-08

1.1.

1.2.

1.3.

1.4.

SCOPE

This method covers a procedure for using a thin-walled metal tube to recover relatively
undisturbed soil samples suitable for laboratory tests of engineering properties, such as strength,
compressibility, permeability, and density. Thin-walled tubes used in piston-, plug-, or rotary-type
samplers, such as the Denison or Pitcher, mus{ comply with the portions of this practice, which

describe the thm-walled tubes (Sectlon 5.3).

Note 1—This method does not apply to 11n<=rs used within the above samplers.

Not all tubes specified in this method may be of sufficient diameter to perform all strength or
consolidation testing. Refer to the approprlate test method for the minimum sample size to
determine if the tube will be appropriate for|that test.

The values stated in SI units.are to be regarded as the standard.

not purport to address all of the safety concé

whoever uses this standard to establish appropriate safety and heal

* This standard may involve hazardous materials, operations, and equipment. This standard does -

ris associated with its use. It is the responsibility of
afety and health practices and determine the

applicability of regulatory limitations prior fo.use.

2.1.

2.2

REFERENCED DOCUMENTS

AASHTO Standard.

® R 13, Conducting Geotechnical Subsurface Investigations

ASTM Standard:

E D 4220, Standard Practices for Preserviﬂlg and Transporting Soil Samples

3.1.

SUMMARY OF METHOD

A relatively undisturbed sample is obtained by pressing a thin-walled metal tube into the in situ

soil at the bottom of a boring, removing the §
from being disturbed or losing moisture.

oil-filled tube, and sealing the ends to prevent the soil

41.

SIGNIFICANCE AND USE

This method is used when it is necessary to g
laboratory tests of engineering properties or
disturbance.

btain a relatively undisturbed specimen suitable for
)ther tests that might be influenced by soil

B
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5.1.

5.2.

5.3.

54.

})

_[_
eLN

APPARATUS

Drilling-Equipment—Any drilling equipment may be used that provides a reasonably clean hole,
that minimizes disturbance of the soil to be sampled, and that does not hinder the penetration of
the thin-walled sampler. Open borehole diameter and the inside diameter of driven casing or
hollow stem auger shall not exceed 3.5 times the outside diameter of the thin-walled tube.

Sampler Insertion Equipment—shall be adequate to provide a relatively rapid continuous
penetration force. For hard formations it may be necessary, although not recommended, to drive
the thin-walled tube sampler.

Sampler Head—serves to couple the thin-walled tube to the insertion equipment and, together with
the thin-walled tube, comprises the thin-walled tube sampler. The sampler head shall contain a
suitable check valve and a venting area to the outside equal to or greater than the area through the
check valve. In some special cases, a check valve may not be required, but venting is required to
avoid sample compression. Attachment of the head to the tube shall be concentric and coaxial to
assure uniform application of force to the tube by the sampler insertion equipment.

Thzn— Walled Tubes—should be manufactured as shown in Flgure 1 They should have an out51de
diameter of 50.8 to 127.0 mm (2 to 5 in.) and be made of metal having adequate strength for use in
the soil and formation intended. Tubes shall be clean and free of all surface irregularities mcludmg
projecting weld seams. Other diameters may be used, but the tube dimensiohs should be ~

tha fiha An mmacamtad baca
prcpsr‘asnal 1o the tube uuoxsuo préseiiea nerc.

"T‘A 12. i : i
2.7 mm min Gauge as 25.4 mm min ———

Length as Specified in Method

—

r Specified : :
i L [ .
Di Af 5 D o IA[ >

] _j%_ ) /$ \\\Jy/

Notes:
1. Minimum of two mounting holes on opposite sides for 50.8- to 88.9-mm sampler.

2. Minimum of four mounting holes spaced at 90° for samplers 101.6 mm and larger.

3. Tube held with hardened screws. '

4. Tubes with outside diameters of 50.8 mm are specified with an 18-gauge wall thickness to comply with area

Di-D Z9 52-mm Dia (mm)
Inside Clearance Ratio = -—'D—e Mounting Holes
o .

ratio criteria accepted for “undisturbed samples.” Users are advised that such tubing is difficutt to locate and
can be extremely expensive in small quantities. Sixteen-gauge tubes are generally readily available.

English Equivalents
mm in.
9.52 3
12.7 '
25.4 1
© 508 2
88.9 3,
101.6 4
Figure 1—Thin-Walled Tube for Sampling —~
&
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54.1. Length of Tubes—See Table 1 and Section 6.4.

54.2. T olerancés—shall be within the limits shown

in Table 2.

54.3. Inside Clearance Ratio—should not be greater than 1 percent or as specified by the engineer or
geologist for the soil and formation to be sampled. Generally, the inside clearance ratio used
should increase with the increase in plasticity of the soil being sampled, except for sensitive soils

or where local experience indicates otherwise

Table 1—Suitable Thin-Walled Steel Sample Tubes®

! See Figure 1 for definition of inside clearance ratio.

Outside diameter:
mm 50.8 76.2 127.0
in. 2 3 5
Wall thickness:
BWG 18 16 11
mm 1.24 1.65 3.05
in. 0.049 0.065 0.120
Tube length:
m 091 0.91 1.37
in. S 3% 36 ) 54
Clearance:
ratio, percent 1 1 1

¢ The three diameters recommended in Table 1 are indicated for purposes of standardjz:

ation,

and are not intended to indicate that sampling tubes of intermediate or larger diameters are

tn ha A

not accepiable. Lengihs of iubes shown are illusiwative. Proper lengths

suited to field conditions.

Table 2—Dimensional Tolerances for Thin-Walled Tubes

A
0 oS Geternmunel 88

Nominal Tube Diameters from
Table 17 Tolerances

Size Ouiside

Diameter, mm 50.8 76.2 127
in. @) 3) 5
Outside diameter:
mm +0.18 +0.25 +0.38
in. (+0.007) (+0.010) (+0.015)
mm -0.00 —0.00 -0.00
in. (- 0.000) (- 0.000) (- 0.000)
Inside diameter:
mm +0.00 . +0.00 +0.00
in. (+0.000) (+ 0.000) (+ 0.000)
mm -0.18 -0.25 -0.38 -
in. (-0.007) (- 0.010) (-0.015)
Wall thickness:
mm +0.18 +0.25 +0.38
in. (& 0.007) (x0.010) (=0.015)
Ovality:*
mm 0.38 0.51 0.76
in. (0.015) (0.020) (0.030)
Straightness:
. mm/m 25 25 2.3
in/ft (0.030) {0.030) (0.030)

?  Intermediate or larger diameters should be proportional. Tolerances shown are essen

tially standard

commercial manufacturing tolerances for scamless steel mechanical tubing. Specifically only two

of the first three tolerances: that is, OD and 1D, or OD and Wall, or ID and Wall.
b Ovality—the cross-section of the tube that deviates from a perféct circle.
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5.4.4.

Corrosion Protection—Corrosion, whether from galvanic or chemical reaction, can damage or
destroy both the thin-walled tube and the sample. Severity of damage is a function of time as well
as interaction between the sample and the tibe. Thin-walled tubes should have some form of
protective coating. Tubes that will contain samples for more than 72 h shall be coated. The type of
coating to be used may vary depending upon the material to be sampled. Coatings may include a
light coat of lubricating oil, lacquer, epoxy, Teflon, and others. Type of coating must be specified
by the engineer or geologist if storage will exceed 72 h. Plating of the tubes or alternate base
metals may be specified by the engineer or geologist.

6.1.

6.2.

6.3.

6.4.

6.5.

6.6.

6.7.

PROCEDURE

Advance the borehole using methods outlinied in AASHTO R 13. Clean.out the borehole to
sampling elevation using whatever method is preferred that will ensure the material to be sampled
is not disturbed. If groundwater is encountered, maintain the liquid level in the borehole at or
above groundwater level during the sampling operation.

Bottom discharge bits are not permitted. Side discharge bits may be used, with caution. Jetting
through an open-tube sampler to clean out the borehole to sampling elevation is not permitted.

Remove loose material from the center of a casing or hollow stem auger as carefully as possible to
avoid disturbance of the material to be sampled.

Note 2—Roller bits are available in downward-jetting and diffused-jet configurations.
Downward-jetting conﬁguration rock bits are not acceptable. Diffuse-jet configurations are
generally acceptabie.

Place the sample tube so that its bottom rests on the bottom of the hole. Record the depth to the
bottom of the sample tube to the nearest 0.3 m (0.1 ft). Advance the sampler without rotation by a
continuous relatively rapid motion.

Determine the length of advance by the resistance and condition of the formation, but the length
shall never exceed 5 to 10 diameters of the tube in sands and 10 to 15 diameters of the tube in
clays.

Note 3—The mass of the sample, laboratory-handling capabilities transportation problems, and
commercial availability of tubes will generally limit maximum practical lengths to those shown in
Table 1.

When the formation is too hard for push-type insertion, the tube may be driven. Other methods, as
directed by the engineer or geologist, may be used. If driving methods are used, the data regarding
mass and fall of the hammer and penetration achieved must be shown in the report. Additionally,
that tube must be prominently labeled a “driven sample.”

In no case shall a length of advance be greater than the sample-tube length minus an allowance for

* the sampler head and a minimum of 76.2 mm (3 in.) for sludge-end cuttings.

Note 4—The tube may be rotated to shear bottom of the sample after pressing is complete.

Withdraw the sampler from the formation as carefully as possible in order to minimize disturbance
of the sample. Where the soil formation is soft, a delay before withdraw of the sampler (typically 5
to 30 min) may improve sample recovery.
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7.1.

7.2.

7.3.

PREPARATION FOR SHIPMENT

Upon removal of the tube, measure the length of sample in the tube. Remove the drill cuttings in
the upper end of the tube and measure the length again. Seal the upper end of the tube. Remove at
least 25 mm (1 in.) of material from the lower end of the tube. Use this material for soil
description. Measure the overall sample length. Seal the lower end of the tube. Alternatively, after
measurement, the tube may be sealed without removal of soil from the ends of the tube if so

directed by the engineer or geologist.

Note 5—Field extrusion and packaging of extruded samples under the specific direction of a
geotechnical engineer or geologist is permitted. Samples are extruded in special hydraulic jacks
equipped with properly sized platens to extrude the core in a continuous smooth speed. Bent or

damaged tubes should be cut off before extruding.

Note 6-—Tubes sealed over the ends as opposed to those sealed with expanding packers should
contain end padding in end voids in order fo prevent drainage or movement of the sample within
the tube,

Prepare and immediately affix labels or apply markings as necessary to identify the sample.
Assure that the markings or labels are adequate to survive transportation and storage.

The method of care and handling of tube samples during shipment can affect the integrity or
degree to which the samples remain undisturbed and suitable for laboratory testing. Tubes should
be stored and transported in a vertical position, protected from exireme heat and cold, and
protected from vibration and shock. Additional guidance on the care and transportation of tube
samples is provided in ASTM D 4220.

Note 7—Top end of tube should be labeled “TOP.”

8.1.10.

Date and time of boring—-start and finis

REPORT

The appropriate information on the field log is required as follows:
Name and location of the project;

Boring number and precise location on project;

Surface elevation or reference to a datu

Depth to top of sample and number of s
Description of sampler: size, type of metal, type of coating;
Method of sampler insertion—push or drive;

Method of drilling, si;e of hole, casing, and drilling fluid used;

Depth to groundwater level—date and time measured;

Any possible current or tidal effect on water level;
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8.1.11. Soil description;

8.1.12. Length of sampler advance; and
8.1.13. Rec;ovety: length of sample obtained.
9. PRECISION AND BIAS
9.1. This method does not produce numerical data; therefore, a precision and biés statement is
not applicable.

! Except for the use of SI units, this method is technically equivalent to ASTM D 1587-08.
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Standard Method of Test for

Diamond Core Drilling for Site

Investigation

AASHTO Designation: T 225-06 (2010

1.1.

SCOPE

This method covers a procedure for diamond core drilling designing for secuiring intact samples of
rock and some soils that are too hard to sample by soil sampling methods. This method is
primarily for obtaining data for foundation and slope design and similar civil engineering purposes
rather than for mineral development and mining. o

21.

2.2

REFERENCED DOCUMENTS
AASHTO Standards:

W T 206, Penetration Test and Split-Barrel §mnpimg of Soils
® T 207, Thin-Walled Tube Sampling of/Soils

ASTM Standard:
® D 5079, Standard Practices for Preserving and Transporting Rock Core Samples

3.1.

3.2,

3.3.

3.3.1.

3.3.2.

3.3.3.

EQUIPMENT

A Rotary Drilling Machine—capable of providing a rotary motion and hydraulically, or
mechanically, actuated feed or thrust.

A Water or Drilling Mud Pump, or air compressor capable of delivering sufficient drilling fluid
volume and pressure for the size of the holg to be drilled.

Core Barrels—as required.

A Single-Tube core barrel-—consisting of a hollow tube with a threaded head at the upper end to fit
the drill rod. The lower end of the barrel is ﬁtted with a blank or set reaming shell, a core lifter,

and a core bit.

A Double-Tube core barrel (swivel-type}—having a swiveling inner barrel that is contained in the
core barrel suspended on a bearing hanger| Drilling fluid is routed between the inner and outer
barrels. This method improves core recovery. More sophisticated double tubes are available
having an inner tube that extends into the core bit, and the core lifter mounted inside the inner tube
to protect cores of a soft or friable formation.

Single-Tube Type, WG Design—consisting of a hollow steel tube, with a head at one end threaded
for drill rod, and a threaded connection for a reaming shell and core bit at the other end. A core
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3.34.

3.3.5.

3.3.6.

3.3.7.

3.3.8.

3.3.9.

3.3.10.

3.4.

lifter, or retainer located within the core bit, is normal but may be omitted at the discretion of the
geologist or engineer. .

Double-Tube, Swivel-Type, WG Design—An assembly of two concentric steel tubes joined and
supported at the upper end by means of a ball or roller-bearing swivel arranged to permit rotation
of the outer tube without causing rotation of the inner tube. The upper end of the outer tube, or
removable head, is threaded for drill rod. A threaded connection is prévided on the'lower end of
the outer tube for a reaming shell and core bit. A core lifter located within the core bit is normal
but may be omitted at the discretion of the geologist or engineer.

Double-Tube, Swivel-Type, WT Design—is essentially the same as the double tube, swivel-type,
WG design, except that the WT design has thinner tube walls, a reduced annular area between the
tubes, and takes a larger core from the same diameter bore hole. The core lifter is located within

the core bit.

Double-Tube, Swivel-Type, WM Design—is similar to the double tube, swivel-type, WG design,
except that the inner tube is threaded at its lower end to receive a core lifter case that effectively
extends the inner tube well into the core bit, thus minimizing exposure of the core to the drllllng
fluid. A core lifter is contained within the core lifter case’on the inner tube.” " ~

Double-Tube, Swivel-Type, Large-Diameter Design—is similar to the double tube, swivel-type,

... WM design, with the addition of a ball valve to-control fluid flow in all three.available sizes and

the addition of a sludge barrel to catch heavy cuttings on the two larger sizes. The large-diameter
design double tube, swivel-type, core barrels are available in three-core-per-hole sizes as follows:
2%/, in.(69.85 mm) by 3"/ in. (98.43 mm); 4 in. (101.6 mm) by 5'/, in. (139.7 mm), and 6 in.
(152.4 mm) by 7%/, in. (196.85 mm). Their use is generally reserved for very detailed investigative
work or where other methods do not yield adequate recovery. .

Double-Tube, Swivel-Type, Retrievable Inner-Tube Method—in which the core-laden inner-tube
assembly is retrieved to the surface and an empty inner-tube assembly returned to the face of the
borehole through the matching, large-bore drill rods without need for withdrawal and replacement
of the drill rods in the borehole. The inner-tube assembly. consists of an inner tube with removable
core lifter case and core lifter at one end and a removable inner-tube head, swivel bearing,
suspension adjustment, and latching device with release mechanism on the opposite end. The
inner-tube latching device locks into a complementary recess in the wall of the outer tube such that
the outer fube may be rotated without causing rotation of the inner tube and such that the latch
may be actuated and the inner-tube assembly transported by appropriate surface control. The outer
tube is threaded for the matching, large-bore drill rod and internally configured to receive the
inner-tube latching device at one end and threaded for a reaming shell and bit, or bit only, at the

other end.

Longitudinally Split Inner Tubes—As opposed to conventional cylindrical inner tubes, these
allow inspection of, and access to, the core by simply removing one of the two halves. They are
not standardized but are available for most core barrels, including many of the retrievable inner-

tube types.

The size and design nomenclature shall be in accordance with the standards adopted by the
Diamond Core Drill Manufacturers Association.

Core Bits—The core bits shall be set with diamonds, fungsten carbide, or similar hard materials

_ appropriate to the hardness of the materials-being drilled and shall be furnished in X- or M-design

or equivalent as required. The sizes of the core barrels and bits shall be as given in Table 1.
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Table 1—Sizes of Core Barrels”

Hole, Core,
Diameter Diameter

Size in. mm in. mm
EWX, EWM 1.5 38.1 0.812 20.6
AWX, AWM 1.957 49.2 1.375 302
BWX, BWM 2375 60.3 1.625 413
NWX, NWM 3 76.2 2.125 54.0
2%/, by 37/gin. (69.9 by 984 mm) . 3.875 984 2.687 68.3
4 by 5', in. (102 by 140 mm) 55 140 3937 100
6 by 7%/, in. (152 by 197 mm) 775 197 5937 151
“  As standardized by the Diamond Core Drill Manufacturers Association., Bulletin No. 2. Other sizes may

be specified, but should be so noted.

3.5. Drive Pipe or Casing—Standard weight or extra heavy pipe, as required by the nature of

overburden or the drilling method, shall be furnished where necessary for driving through soils to
bedrock. The casing or pipe shall have an inside diameter of sufficient size to accommodate the
largest size core barrel to be employed. The inside of the casing or pipe shall be free of burrs

and obstructions.

3.6. Auxiliary Casing—When it is necessary to case through formations already penetrated by the drill
or when no drive casing has been employed, casing shall be provided with an outside diameter that .
r that will nermit the uce of the next smaller bit and

wnll Gt incida tha hala and an incide diame
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core barrels. Standard sizes of casing are given in Table 2.
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Table 2—Standard Sizes of Casing

Outside Inside
Diameter Diameter ~ Will Fit Hole
Size in, mm in. mm Drilled by:
EX 1.8125 46 15 38.1 AWX, AWM
AX 225 57.2 1.906 484 BWX, BWM
BX 2875 73 2.187 60.3 NWX, NWM
35 88.9 3.0 76.2 2%/, by 37/ in.
NX (69.9 by 98.4 mm)
3.7. Drill Rods—The drill rods shall have an inside diameter that will permit the flow of drilling fluid
through the rods in-a quantity sufficient to pF‘o'vide an upward velocity of the fluid between the rod

and the hole wall that will remove the cuttings effectively.

3.8. Auxiliary Equipment—Auxiliary equipment shall be fumished as required by the work including
roller bits, fishtail bits, wrenches, equipment for mixing the drilling mud, hand tools, safety

equipment, etc.

3.9. Core Boxes—Core boxes of wood or other durable material shall be provided for protection,
transport, and storage of the cores. The boxes|shall be provided with longitudinal spacers that will
separate the core into compartments. Small blocks that fit snugly between the spacers shall be
provided to secure core in place and/or fill spa:lce if the material recovered is insufficient to
completely fill the box. The top of the core Jength, which corresponds to the shallowest depth,
should be placed at one corner of the box and the core placed progressing downward in a
continuous manner to the deepest depth, thr Duz'gh the compartments toward the opposite corner.
The top and bottom of the core length and each run shall be clearly indicated on the longitudinal
spacers or blocks with waterproof marker. The top and bottom of the core length shall also be
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clearly indicated on the box cover, at the corresponding corners along with the core depths.
Additional guidance regarding labeling and use of core boxes can be found in ASTM D 5079.

4.1.

42.

4.3.

44,

PROCEDURE

When formations are encountered that are too hard to be sampled by soil sampling methods,
the core drilling procedure shall be used. A penetration of 1 in. (25 mm) or less for 50 blows
(Notes 1 and 2) according to T 206 shall be considered as indicating that soil sampling methods

are not applicable.

Note 1—When the subsurface investigation requires a sample for testing and identification for
material that has a penetration-resistance between N= 100 specified in T 206 and 50 blows per
inch, coring may be required. Materials such as very stiff clay or weathered shale bedrock can be
sampled using core barrels such as the Denison-type Double-Tube Core Barrel. The sampling can
be enhanced by the use of air for the drilling medium and the use of bits with steel teeth hardfaced.

Note 2—The limit of 50 blows per inch (25.4 mm) may be increased if the core recoveries prove
to be small and samples can be secured by the soil sampling method.

Fiimly seat the casmg on bedrock or hard material to prevent loose ma:cerIals %r»exﬁueﬁterﬁlg the
hole and to prevent the loss of drilling fluid. Level the surface of the rock or hard material when
necessary by the use of a fishtail or other bits. If an open drill hole can be maintained without

. casing, the casinig may be omitted. Bentonite mud is often effective in maintaining an open hole. .- -

without the uce nfngclng

AN LS A Llerads

Begin the core drilling using the NWX or NWM double tube swivel-core barrel. The first core run
will usually be 5 ft (1.52 m) because of nonuniform conditions at the soil rock contact (Note 3).
The NWM barrel should be inspected prior to lowering into the hole to ensure that the swivel is in
good working order and rotating freely. The clearance between the inner barrel, when incorporated
in the barrel, and the bit should be checked and adjusted if necessary to ensure that the space
between the bit and the inner barrel is sufficient so as not to restrict the flow of drilling fluid.
Either type barrel should be inspected for dents or bends that impair rock recovery. The barrel
should also be checked for material lef in the barrel from previous drilling to ensure the barrel is
clean and unobstructed. The core retainer should be inspected, and if worn excessively or,
damaged, it should be replaced. The choice of bit setting shall be consistent with the type of -
material to be drilled. (Use extreme caution not to drop foreign material into the hole. Should an
object be dropped into the hole and not be recoverable, abandon the hole and start a new one.)
Inspect all drill rods to be used for straightness. If any rods dlsplay bends when rolled over a flat
surface, they should not be used.

Note 3—In soft materials, a larger starting size may be speciﬁed; where local experience
indicates satisfactory core recovery or where hard, sound materials are anticipated, a smaller size
or the single-tube type may be specified in place of the NWX or NWM tfube, and longer runs may

be drilled.

Lower the barrel into the hole, using care to set the barrel on the formation to be drilled gently to
prevent damage to the bit or buckling of the barrel. Measurement of barrel and rods to be used is
essential; measurement shall be to the nearest 0.1 &t (30.5 mm). Log the depth when the barrel
makes contact with the bottom of the hole. If the depth is more than 0.1 ft (30.5 mm) less than the
depth logged from the previous run, there is probably loose material or core in the hole. Connect
the drill chuck to the string of tools and connect the drilling fluid supply line. Prior to rotating, lift
the string of tools slightly and start the circulation of the drilling fluid. Allow the fluid to circulate
unti] a full-flow condition is reached. Lower the tools slowly to the bottom and seat the bit by
slowly starting the rotation and slowly increasing the vertical pressure, maintaining full flow of the

drilling fluid. When the bit is seated, adjust the vertical pressure and the rotation to achieve proper
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4.5,

4.6.

penetration in accordance with the formation being drilled (Note 4). Log the depth where the
coring began to the nearest 0.1 ft (30.5 mm). If the flow of the drilling fluid is blocked during
drilling, raise the bit slightly to allow the fl 1d flow to return. If the flow does not return, remove
the drilling tools and correct the problem ag necessary to maintain adequate flow of the drilling
fluid. A judgment may be required when different types of material are encountered in a given run
and recovery is less than 100 percent of the actual thickness of a given formation. To aid in
making this judgment, the rate of penetration and the drilling fluid color and texture shall be
inonitored as drilling proceeds. The depths here changes are noted in the penetration rate and/or
the color and/or texture of the cuttings in the return fluid are to be recorded for reference when this
judgment is required. It may be desirable g retain samples of the cuttings contained in the return
fluid at changes of color or texture or onset|intervals.

Note 4—The life expectancy of the bit and the rate of penetration are dependent upon proper
force on the bit and the peripheral velocity of the bit. The peripheral velocity should be as high as
possible without causing undue strain on the drill rig or excessive vibration of the drilling tools.
The force on the bit should be adjusted to match the information and the design of the bit. (For a
given bit design, a softer formation would require less force than a harder formation.) It may be
necessary to anchor the drill rig to obtain sufficient force on the bit.

After drilling a depth equivalent to the length of the barrel (not to exceed 10 ft (or 3.05 m) and
minus any loose material noted during the seating of the barrel), remove the core barrel from the
hole, and remove the core from the barrel. Place the core in the core box in such a manner that the
top of the rock stratum will be located at one corner of the box as described in Section 3.9. When

* the run is greater than the length of the first compartment, the next compartment to the right is

measured and temporarily marked at a point that wiil be equivaient o the difference between the
length of the compartment and the length of the run measured from upper left to lower left. The
first segment of rock removed from the corg barrel (bottom of core run) shall be placed in the box
so that the bottom of the core is either at the lower left end of the left compartment or at the
temporary mark in the next compartment to the right. Each additional piece removed from the
barrel shall be placed in the box one after another, orienting each piece of core with the direction
of the box so that the upper stratum is to the upper and/or left of the box in respect to lower
stratum. Proceed to place the core in the box from the iower end to the upper end as the core is
removed from the barrel in such a manner that the top of the stratum falls in the upper left end of
the left compariment as described in Section 2.9. When all of the core has apparently been
removed from the barrel, check the barrel by jinserting a rule into the core barrel and check the
length to ensure that all of the material has been removed. After all the material has been removed
from the barrel, adjust the core in the box s that the pieces are consolidated together to represent
as nearly as practical their in situ length, taking care to fit the broken pieces together in such a
manner that will not cause a false measure pf the recovered core. Measure the recovered core to
the nearest 0.1 ft (30.5 mm) and record the recovery. After performing the measurement for core
recovery, mark the depths of the top and battom of the core and each noticeable gap in the
formation by a spacer block clearly labeled. Wrap delicate cores or those that change materially
upon drying in plastic film or seal in wax or both, when such treatment is considered necessary by
the engineer. Subsequent core runs from the same project and hole shall continue this procedure
with the top of the next run beginning at th bottom of the last proceeding run. Measure the length
of the run from the end of the last run from upper to lower in the compartment, utilizing the next
compartment to the right when the compartment will not accommodate the entire run, and mark
the bottom of the run with a temporary m ker Place the first segment of rock removed from the
core barrel (bottom of core run) at the newly ‘established temporary mark. Place the core in the box

as described previously.

When soft materials are encountered from 2 core run which produce less than 50 percent recovery
changes in the type of barrel, a change to drilling procedure or soil sampling should be considered.
If soil samples are desired, secure such samples in accordance with the procedures described in

T 206 or T 207. Resume diamond core drilling when refusal materials are again encountered.
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4.7. Since rock structure and the occurrence of seams, fissures, cavities, and broken areas are among
the most important items to be detected and described, take special care to observe and record
these features, If broken rock or cavities prevent the advance of the boring, (1) cement the hole or
(2) ream and case, or (3) case and advance with the next smaller-sized core barrel, as the
conditions warrant. Follow the same procedure where fissures are encountered that cause the loss

of drilling fluid return (Notes 5 and 6).

Note 5—Whenever the drilling water loss indicates conditions of engineering or geologic
importance, the procedure for advancing the boring will be as determined by the engineer.

Note 6—Other optional procedures are as follows: (1) In soft, seamy, or otherwise unsound rock,
where core recovery may be difficult, the M-design core barrels may be'specified; (2) In hard
sound rock where a high percentage of core recovery is anticipated, the single-tube core barrel

may be employed.

3 REPORT

5.1. The r“eport shall include the fo)lowing:

511.  Project identification, boring number, location, and driller;

5.1.2, Elevation of the ground surface;

5.1.3. : Elevatiop of groundwater, including dates and times measured;

514. Elevations (or dépths) at which drilling water return was lost;

5.1.5. Size and design of core barrel used. Size and lengtﬂ of all casing and any movements of
the casing; - .

‘5..1 .6. Length of each core run and the length or percentage, or both, of the core recovered;

5.1.7. Description of the rock in gach run; |

5.1.8. Structure including stratification, angle of dip, cavities, fissures, and any other observations that

could give information on these features; -

5.1.9. Depth, thickness, and apparent nature of the filling in each cavity or soft seam in the rock;

5.1.10. Depth of sample cuttings retained from the drilling fluid;

51.11. Any changes in the character of the drilling fluid; and

5.1.12. Dates of beginning and end of boring. -
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INTERNATIONAL -

Stanidard Piactice for- - -

jTh.ls standard rs rssued under the ﬁxed desrgnatlon D5092 the nu

ongrnal adopr.lon o1, ini the'case of | révision, the year of last revision
" superscript epsilon (&) indicates afi‘éditorial change sincé the Jast re

ﬁ!;l:[b? Designation: D5092 — 04 (Reapproved 201

”"”._,,D.ésign aﬁd Inét,allatidn‘;o '.:,,Ground Water Morntorlng Wells

rTber Jimmediately following the desrgnauon rndrcares t.he year of

A'number in parentheses indicates the year " of last reapproval A _’
Vision or reapproval IS

€' Nore—The units staterment in 1,5 was revised edrtorrally in

August 2010.

R R P

1. Scope

1.1 This practlce descrrbes a methodology for desrgnmg and
1nstallmg conventronal (screened and filter-| packed) groundwa-
ter monitoring, wells surtable for formatrons -ranging from
unconsolidated aqurf rs (i €. .sands and gravels) to granular
materials hav1ng g ,_'n-srze distributions with up to 50 %
passing a #200 si¢ve and as much as20 % clay -sized material
(ie., s11ty ﬁne sands’ w1th some clay) Formations finer than this
(e, " silts,” clays silty” clays, clayey s11ts) should not be
momtored usmg conventronal momtonng wells, ds répresenta-
tive groundwater $amples, freé of artifactiial turbrdrty, cannot
be assured using currently available technology Altefnative
thonitoring technologres (not descnbed in this prachce) should
be used in these formations )

1.2" The recommirided momtormg wéll desrgn and installa-
tion procedures presented in this practice are based on the
assumption that the objectives of the program are to ‘obtain
representative groundwatér samplés and other representatrve
groundwater data from -a- targeted ‘Zone: of- mterest 1n ‘the
subsurface defined by site ‘characterization; -

1 3 ‘This practrce in combmatlon with proper well develop-

- (D4448),” and ‘proper well maintenance - and rehabrlltatron
(D5978), will permit acquisition of groundwater samples free
of artifactnal turbidity, eliminate siltation of wells between
sampling events, and-permit acquisition of accurate groundwa-
ter levels: and hydraulic..conductivity. test data.from the zone
screened by the well. For wells-installed in fine-grained
formation materials (up to 50 % passing a #200, sieve), it is
generally necessary to use low-flow purging and sampling
techniques, (D6771) in combination with proper well des1gn to
collect turbrdrty-free samples.

1.4 This - practice applies_ prrmanly to well desrgn “and
installation methods used in dnlled boreholes. Other Standards,

!"This pracfice is under the jurisdiction of ASTM Committes D18 ofi Soil and
Rock and is the direct responsibility of Subcommittee D18.21 on Ground Water and
Vadose Zone Investlgatlons

Current edition approved Aug 1, 2070, Published September 2010 Originally
approved in 1990. Last previous edition approved in'2004 as D5092—04°l DOL
10.1520/D5092-04R10EQ1, : .

Copyright & ASTM Intemational, 100 Barr Harbor Drive, PO Box G700, West Conshohosken, PA 19426-2959, Unlted States.

including Guide D6724 and Practice D6725, cover installation
of monitoring wells using direct-push methods.. . .

" 1.5 The values stated.in inch-pound.units are to be regarded
as standard,  except. as noted below.. The. .values given in
parentheses are mathematical conversions to. SI. units,; which
are provided for information only and are . not consrdered
standard . L

L4151 The gravrtahonal system- of mch K und umts 1s used
when dealing with inch-pound units. In this system, the pound
(Ibf) represents a unit of force (weight), while the unit for mass
is slugs.

1.6 This. standard: does not purport to address all of the
safety concerns, if any, associated with its use. Ii is the
msponstbzlzty of the user of this, standard to establzsh appro-
\priate safety.and. health practzce.s' and determme the applica-
bility of regulagory limitations prior to, use.,

1.7 This practice offers a set of instructions for performmg
one or more speczﬁc operations. This document cannot.replace
educatzon or experience and should be used‘_zn conjunction
with professional:judgment. Nat ail aspects.of thi practzce may
be' applicable.in all circumstances. This ASTM. standard is not
zute..ded 1o represent or replace the standard of care by which
the adequacy of a given pmfesszonal service must be judged,
nor should this document be applied without consideration of
a project’s many unique.aspects., The word “Standard” in the
title of this document means only that the. document has been
approved through the ASTM consensus process. . :

2 Referenced Documents

21 ASTM Standards -

C150 Specification for Portland Cement ;

C294 Descriptive Nomenclature for, Consutuents of Con-
crete Aggregates o

D421 Practice for Dry Preparatron of Sorl Samples for
* Particle-Size Analysis and Determmanon of .Soil Con-

. stants

sl

2 For referenced ASTM standards, visit the ASTM website, www.astm.org, or
ontact ASTM Customer Service at'service @astm.org. For Annual Book of ASTM
tandards volume information, refer to the standard’s Document Summary page on

he ASTM website. ]
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D422 Test Method for Particle-Size Analysis of Soils D5781 Guide for Use of Dual W’lll Reverse—Cr !
D653 Terminology Relating to Soil, Rock, and Contained Drilling for Geoenvironmental Exploration and: the Instal-
Fluids lation of Subsurface Water-Quality Monitoring Devices

.D1452 Practice for Soil Exploratron and Samphng by Auger D5782 Guide,¢for ,Usez:of. Direct Air-Rotary Drilling for
Borings f£,ox i Installatron of

D1586 Test Methiod ’Penetratron Test (SPT) and Spht—"
Barrel Sampling of Soils L ] ‘D5783 Guide for Use of Direct Rotary Drilling with Water-
D1587 Practice for Thin‘Walled Tube Samphn‘_‘ f Soil§ o™ * 7 Based” Drilling . Fluid f0t' Geperiviroiitsital Exploration
Geotechnical Purposes - ‘ " .and the Installation.of: Subsurface Water- Quahty Monitor-

D2113 Practice for Rock. Core Drllhng and Sampllng of” »---1ng Devices: - -
Rock for Site Investigation . . %+ D5784- Guide for Usé of Hollow—Stem Augels for Geoen-
D2217 Practice for Wet Preparation of Soil Samples f01 vironmental Exploration and the Installation of Subsurface
Partrcle—Srze Ana1y51s and Detenmnatlon of. Soil Con- Water-Quality Monitoring Devices
- §tant§ ™ 147

) D5787 Practlce for Momtormg Well Protectlon

D2487 Pract1ce for Class1ﬁcat10n of ’Sorls-'for Eng
Purposes ‘(Unified iS5il Classification- System) -

; D2488 Pradtiée“for DESEIip tlon"-and*Idenuﬁcatron of Sorls5
s isiidl-Mihual Procedure) it 1
D3287 Practice" for Cldssification *of Soﬂs and Sorl-‘

__ Agpregate Mixtures for Highway Construction Purposes
D3441 Test Method for Mechamcall g e Penetrauon Tests

HIOE SO - e e : ' '
D3550 Practite’for Thick Wall; Rlng Jinéd; Split

Drive Sampling of Soils ‘ :
‘D4220 Practices for P1eserv1ng and Tr‘ansportmg So1l
Samples o ’
“D4700" Giiide for* So1l Samplmg froifi the Vadose‘Zone‘- :
"D4750 “Test" Méthod *f6t Determmlng Subgiirface- qulnd
Levels 1n a Borehole o‘r Momtormg WeIl (Observatmn'
Well)3 e 1
D5079 Practices’ for Presemng and‘ Transpomng Rock
COre ﬁarnples“" v :

Ground Water Monltonng Wells -
_D5979 Guide for Conceptual1zat10n ar
.. Ground- W'lter Systems .., .
D6001 Gurde for Drrect-Push Ground Water Samphng for
rEnvuonmental Site, Characteuzatlon .
.D6067 Practice. for..Using. the Electromc Plezocone Pen—
etrometer Tests for.Environmental Site Characterization;. -
D6167 'Guide for Conducting: Borehole Geophysrcal Log—

Used ‘4t Waste' Sites’

D5254 Practice*for* Mirimum ‘Sét " of Data Elernents tO‘ - ging: :Mechanical.Caliper;::. i+
e Ident1fy 4'Ground-Watér Site'- . * . v --.D6169 Guide..for. Selection - of :Soil ,and Rock Samplmg
D5299 Guide for Decomnuss1on1ng of Ground Wate1 Wells,‘ -~ Devices Used Wlth Dull ngs for Env1ronmental Investi-:
Vadose “Zotie' Monitoring Devices; Boreholes, and Other - sgation$ihe . oovrt b 3
- ‘Devicés for Environmental Activitieg® s e b e * D6235: Practwe for: Expedlted S1te Charactenzatlon of Va-
D5434 Guide for Field Logging of Subsurfacé Exploratlons .+ dosé Zoneg arid Ground Water. Contanunatron at: Hazardous
of Soil and Rock - . *Waste Contaminated'Sites Hea oo
D5518 Guide for Acquisition of File Aenal Photogmphy “D6274 Guidefor Conductmg Borehole Geophys1cal Log—-
and Imagery for Establlshmg Hlstor‘rc Srte Use and Surﬁ— »igifig - Gamnia ;* :
cial Conditions ‘D6282 Guidé for Direct Push Soil Samphng f01 Envu‘on-
D5521 “Guidé for Developx’ﬂent of Glound Watel Momtor— mental Site Characterizations i " - i
ing Wells in Granular Aquifers g ** D6286 Guide for Seléction of Drlllmg Methods for Envx-
D5608 ‘Practices for' Decontaniination’of Fleld Equipmeént “ +tonmenial ‘Sité Chéracterization’ -
- Used at Low' Leviel Radioactive Waste'Sites’ L D6429 Guide for Selecting Surface Geophysical Methods
D]5,730 Gu1de. for Site Qhalactertzatlon for Environmental . D6430 :Guide for. Usmg the G1av1ty Method for Qubsurface
urposes With Emphasis on Soil, Rock, the Vadose Zone *+ Investigation - i
§ Dsar;gng)unjd ?Vat;rl we d C d B h 1 G D6431, Guide, for Usmg the. Dnect Cur . .',Res1st1v1ty
tice or anmng an on uctmg ore ole Geo~ - Method for Subsurface Investrgatlon T

hysical o
* phy’ LOggmg D6432 Guide for Using the Surface Ground Ppnetratmﬂ

D5777 Guide for Using the Seismic Refraction Method for S
Subsurface Investi g'lt% on ! Radar Method for Subsurface Investigation

D6519 Practice for Sampling of Soil Using the Hydrauli-
cally Operated Stationary Piston Sampler
D6639 Guide for Using the Frequency Domain Elecnomag-

3 Withdrawn. The last approved version of this historical standard is referenced .. . . ..
netic Method for Subsurface Investigations

on www.asim.org.
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-adjacent:to one another;-

4l 5092

“"D6640 Practice for Collectlon and Handllng ‘of- Soits:Ob-
tained in Core Barrel Samplers for! Envrronmental Inves—

& digations”
“D6724 Guide‘fof: Installation. of Drrect Push Grourld Water
Monitoring Wells @ -~ & s

D6725 Practlce for Direct Push Installatron of Prepacked

SCH 40 and SCH 80 e

3': Termmology

3.1 Definitions: " I LIRS
-3.1.1 anniular spacey arimilus-—the space between two coris
ceniric strings:of- casing; ‘or- between'the casingand the
borehole wall."THis* includes- the * space(s) ibetween multiple:
strmgs of Casing in a borehole mstalled either concentncally or

3.12 artzfactual turbzdzty-parﬁculate nidtter': that 1s not
naturally mobile: in ‘thergrotindwater."systern: and:that ispro-
duced in'some-way by the groundiwater sarfiplitig‘process. May
consist of particles introduced to the subsurface during drilling:
or well constiction; sheated from the tatget:ionitoring zone
during pumping or bailing the well, or produced by exposure of
groundwitei 6 atmosphetic conditions. 4<% i

3.1.3 assessment monitoring—an mvestlgatrve momtorlng
program that is initiated after the presence ‘of & contamrnant in
groundwater ‘has-been detected. Thé: objectlve of this" program
is' fo- detéfinine thie - concentration’ of constituefits that have
Goiitamninated the’ groundwater- dnd-t6- quantlfy the Fani
extent-of : rmgratron of these constltuents o : .

3, 14" Daligst—matérials used to provrde stability to'a buoy-
ant ‘object: (sucha¢" Casing within' 4 water-filled' boreholg):’

“3.1.5 “borehole—dn"opén ‘or uncaséd shbsm‘face hole gen-
erally cirétlar in plan view, created by’ dfilling.*

3:1.6"borehole log=the record ‘0f‘gedlogic units penetrated;
dnllmg progress, dépthy water level, samiple recévefy; volumes;
and' types of materials used,:and other significaiit facts' regard-
ing the drrllmg and/or mstallanon of an exploratory borehole or.
well ' st T

» 3.7 brtdge—an obstructrdn within'fhe annulus that may
prévént crrculatron or proper placement of annular ﬁll maten-
als s ‘

“3.1.8" casmg—plpe ﬁnrshed i se' "ons"wrth erther threaded
connections or beveled’édges to bé*field welded,” which is.
installed temporarily of permanently’ eithei*to counteract cav-
ing, to* advance thé borehole, of -to 1solate the zone belng
momtored or any comblnatron of these B i

that is placed over-the- upper end ‘of a smaller diameter.
monitoring wéll riseror: casmg to provrde structural protectlon
unauthonzed dccess itifo the well N
3.110-casing; *$urface—pipe used’ to ‘stabilize’a borehole
near the surface during the drilling of a borehole that may be
left in place or removed once drilling is completed: * -

—04" (201 0

. been a_contaminant release to, groundwater

)e1

#3.1.11 “caving; sloughmg—the inflow ‘of iinconsclidatéd ma=
terial info a borehole that occurs when the borehole Walls 10se'
thieir' ¢dhesiveness ' EERLEEE :
3.1.12 cement—commonly known as Portland etient "A:
mixture: that consists ‘-of : caldareous;-:argillaceous,: or - other
silica-, alumina-, and iron-oxide-bearing materials “that: is:
“manufacfur;'ed;and.formulated! to produce: various types ‘which
are defined in.Specification €150. Portland cement is consid~
ered a hydraulic.cement because:jt must-be mixed with: water
0, form a cement:water paste that has,the:, abrhty harden and

3 1 13 centralzzer—a devrce that assrsts in the centermg of
a casing or riser within a borehole or.another casing. :
1+:3,1.14 .confining unit—a body of relatrvely low,. hydrauhc
condu tivity, formation. material stratlgraphlcally ‘adjacent,.to

2687

more: aquers Synonymous with © aqurclude,‘ |aqur-,

3 1 15 detectzon mamtormg—a program of: momtorlng for-
the; express, purpose of, defermining whether or not, there has

or effective gram size..
1'7 A f:l)__t'hn rhnmntnr nf

L e R )

mamtame across‘ the tlrreaded ]omts or couplrngs
3.1.19 gravel pack——common term used to refer to the
prrrnary filter pack of a well (see pri

3 1 20 grout (momtormg wells)

(m a' smgle—cased momtormg well),_or
and casmg (m a mult1 cased monrtorrng.

113122 wmiilti-cased Weli—a well corstrictsd by using’ suc:
cessrvely smaller diameter casings with depth.

" 3.1:23 nedi’ Cementid mlxture of Portla d cement (Specr-
ﬁcatron ClSO) afid water. > - o
311 24 packer (momtormg wells)——a ‘tranisient 'or"d
devi ce“_placed_ i a“well that isolatés or seals a port10n of'the
well, annulii$, ‘or borehole’ at a specific’level:” 77
'3.1.25 pzezometef—a $mall- dlameter well with a'very short
scréen that is uséd’ to' measure’ changes in hydraulic head,
usually in response to pumplng a nearby well Synonymous
with observation well.

3.1.26 'primary filter pack—a tlean silica sand or sand and
gravel mixture of Seléctéd grain size and’ gradatron that ‘is
nstalled in the annular space betweén the borehole wall ‘and

L

1085




43} D5092 -04:(2010)""

L

the well.screen, extending: an appropriate distance.above the
screen; for the purpose of, retaining and stabrlrzmg the particles:
from the adjacent formatton(s) The term is, used i zplace of.
gravel pack ;

3. 1.28- rzser-—-the prpe Or:; well casrng extendmg from the
well: screer to. just above sr below. the: ground-surface.:i:

3.1:29 secondary filter pack—-a“tleany uniformly" gra"ded-'
sand that is ‘placéd’in:the annulus’ between-the: primary: filter

pack and the overlying seal; or:betweei the seal-and: overlyingi~

grout-backfill;-or both, to prévent rntrusron of the seal or: grout,
or both, into the primary filter-pack: - R :

3:1:30° sedimenit ‘sump—a blank extensioti*ofpipe or ‘well
caslng, closed at the bottom, beneath the well \SCreen used t0'

formation materials during the process of well development’
Synonymous wrth rat trap ot tarl pipe:* N

éolumn of Water m a momtorm wéll or prezométer thaf'is not
1nﬂuenced by pumpmg ‘6 conditions’ related to Well

that is operated i &' wite rope or¢ab,
riser and ﬁts msrde the casmg or'b ehole annulus', of" fits

partrcle size distribution of a soil that consrsts of a majonty of
partrcles berng of approxrmately the same drameter A granular

Comparable to-the. geologrc term Awell sort

- 3.1.38_ vented cap—a,cap. with a smail not- that i8.i st ‘Iied‘
on top, of the riser, . ;

3.1.39 weep hole—a small drameter hole (usually 'A 1n)
drilled into. the protective casing above the: ground. surface that

serves.to drain out water that may enter.the annulus. between

the riser.and the protective casing, . - i cob sios st wen
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‘It eithet shp'sj over the -

:3.1:40 ;well complezzon diagram—a record that illustrates
the detarls of, a_well, installation. -, .

3.141 well screen—a device used to retam the pnmary or
natural filter. pack;.usually .a cylindrical p1pe wrth openings.of
a uniform width, orientation, and spacmg —

4 Srg ‘rﬁcance and U e_{ .
4 1, Thrs practrce for the desrgn and

stallatron of ground-

site hydrogeologrcal char'acterrzatron (2) durable and reliable
well construction; and (3) acqursrtron of representattve ground-
water qualrty samples,, groundwater levels, and hydraulrc
conductrvrty testing data from momtonng wells, The’ practices
established herein are affected by governmental regulations
and by site-specific geological, hydrogeological; tlirhiatologi:.
cal, topographical, and subsurface geochemical conditions.:To

‘get (these. geoenvironmental challenges, .this practice pro-

motes the development.ofia conceptual hydrogeologrc modelh
prior:to; monjtoring: well design and:installation.:i;, .. i,
4.2, A properly designed and installed.groundwater momtor—
ing well provides essential 1nformatron on one or;moreof- the
following subjects; .6+ e S
..4.2:1 Formation geologic:and hydrauhc propertres,
,\4 22, Potentrometnc surface, of a partlcular.-«.hydrologfr,c-
unlt(s), PREY m iz ,r‘aP
--4.2.3.. Water. quahty w1th respect varrous indicator pararm-
eters, and; o il : v

FOR FTE

sl TR

5 SxteFCharactenzatron .

5.1 General%A ,orough knowledge of srte—specrﬁc e0-
logrc hydrologic and geochemical conditions i is necessary. to
propegly. apply.jthe. monitoring,-weik. design. and installation
procedures contained within. this practice. Development.of a

“conceptual sife.model, that identifies: potential flow.paths and

the target; momtonng zone(s), and .generates a 3-D prcture of

~ contaminant . distribytion. and, contaminant movement: path-

ways, is recommended _prior to monitoring well desrgn and
installation. Development .of .the conceptual, site,. model. is
accomplrshed in two, phases - an mrtral reconnarssance, after_
which a preliminary, conceptual model is; created,;and a field
investigation,  after which a revrsed conceptual model is; for-
mulated. When the hydrogeology ofa project area is relatlvely
uncomplicated.and well documented in the lrterature, the initial
reconnaigsance may; :provide, suﬁ"rcrent informatjon to identify
flow paths and the target momtorrng zone(s). However, where
limited :or..no background. data are available or where the
geology is complex, a field .investigation will be requu'ed to,
develop the. necessary: conceptual site, model. - .

--5:2- Initial Reconnaissance.of PrOJect Area—The goal of the
1n1tra1 reconnaissance of the .project-area is.to identify, .and
locate. those zones or preferential . flow . pathways ‘with the
greatest potential to -transmit ﬂurds _from.the: pro_]ect area,
Identifying these flow. patiiways is the. ur*"ep in sel ctmg tbe
target groundwater monitoring. zone(s) :

5.2.1 Literature Search—Every. effort should be maoe to,
collect and review all applicable field and laboratory data from
previous investigations of.the project area. Information such as,
but not limited to, topographic.maps, aerral.rmagery _(se_e Guide
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D5518); site. ownership -ahd:iutilization records, geologic'and
hydrogeologic 'maps:#ind -reports, mineral’ resource- SUrveys;
water well logs, information from local well drillers, agri¢ul+
tura] soil reports, geotechnicali‘engineering: reports, and other
engineering maps and reports felated to-the project area should
be reviewed to.locate:relevant:sitesinformation. : i
+5.2.2 Field Reconnazssance———Early in the 1nvestrgatron ‘the
sorl and rocks in open ciit dreas’(e.gi; roadcuts, ‘streafricuts) iri
the vicinity of the project should be studied; ‘and: various soil
and rock profiles. noted.. Special consideration should be given
. to :soili. color and textural: changes, landslrdes, seeps and
springs.within or near: the.project; area. P i
:5.2.3 Preliminary::Conceptual "Model=-The.: drsl:nbutron of
the predominant -§6il and tock: units likely to:be'found during
subsurface ‘exploration may ‘be:hypothesized- at this time in:a
preliminaty condeptual site; nodel using information.obtained
it thie literature Search and field reconnaissarice. Iri dfeas where
the ‘ geology “ish relatively: uniformyiwell documented- in thé
literature; and substantiated by the field feconnaissance; further

refinément - of - the conceptual:inodel may not beinecessary |

unless anomalies ate" drscovered in‘the-well drrllmg stage, :
‘5.3 Field Investzgatton——The ‘goal of thé’ field mvestlgatron

i§ to Tefine the: prélimifiary: conceptiial sité’ iiodel o that 'the

target momtormg zone(s) is (are) 1dentrﬁed Dnor to momtorrng

tion afid'stracturé ‘of each hydrologrc unit encountered beneath
the site. These characterrstrcs ‘are “defiried by condudting’
c,-.proratory program which' riidy driclude ‘drilled-soii borifigs
(see Guide D6286 “for* selection’ of* dnlhng miethods) " and
direct-pushs methods - (e.g:,- cone ‘penetrometers’ [see” Test
Method D3441 or-Guide D6067]-or direet-push machineés using
soil:sampling, groundwater sampling and/or eléctrical conduc:
tivity méasurement tools {see-Guides D6282- and -DG001T),
Explordtory-soil borings:and direct-push’ Holes should be deep
€nough to-develop the required engineering and hiydfogeologic
data for determining the!’ preferentral ﬂow pathway(s), 'target
momtormg zone(s), or both:: b s Ry

: 5 3 I:1 Samplzng—Sorl and rock propertre

hould not be

should be confitmed by laboratory gnd/6r field tests made ol
samples”or in‘boreholes or wells. Representatrve oil 0f rock
samples of‘éach material that is significatit to the design of the
monitoring well systeny should be obtaified aiid* évaludted by a
geologist, hydrogeologrst soil scientist or etigine&r trained and
* -experienced in-soil and rock analysis. Soil Sample collection
shold be conducted atcording t6 Practice D1452, Test Method
D1586 Practicé D3550, Practiée Db519 or Practice’ D1587,
whichéver is approprrate grven the- Anticipated ¢haracteristics
of the soil samples {see Guide D6169 for selection of soil
sampling miethods).- Rock samples should be collected accord-
irig to Practice’ D2113. Soil samples obtained:for evaluation of
hydraulic propertiés should be containerized-and identified for
shipment to a laboratery. Special measures to preserve' either
the continuity of:the' sample or-the hatural -moisture are not
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usually required. However, soil'and rock samples obtained for

ievaluation ‘of‘¢hemical properties often' réquire special field

ipreparation dand preservation'to prevent significant alferation of
the cHemical constituents during transportation -to-a Iaboratory
(see Practice D6640): Rock samplés for.evaluation of hydrailic
properties -dre- usually obtained using a split-innex-tube coié
barrel.- Evaluation:and 16gging of-the ‘core samplés is usually
done in' the field before -the core is- removed from the core
barrel. - : fa

~ 43, 12 Bormg Logs——Care should be taken to prepare ‘and
fetain #’complete borifig: log dnd” samplirig record ‘for each
explor'atory sorl bonng or drrect-push Hole (see Gurde D5434)

- :NotE . l——Srte mvestrgatrons conducted for the purpose of generatmg
data for. the installation; of groundwater, monitoring wells can vary greatly
due to the avarlabrlrty of reliable site data or the lack thereof The general
procedure would be ‘s follos s (1) gather factual “dafa fegarding the
surficial’ and -subsurface” condrtrons (2) arialyze the’ dlita, (3) develop 4
concéptual mode) of the'site-conditions, (4) locaté the monitoting: wells
based: on-thi€ first three: steps. Monitoring. wells should: only. be installed
with ; sufficient understandmg‘ of , the.; geologic, and -hydrologic and

i geochermcal conditions present at the site. Monrtormg wells often serve,as

part of an overa]l site_investiga )
determrmng ‘the ‘eftent’ of Contafhiniation’ present of “for predrctrng the
effectiveness:of aquifer remediation.:In these cases; extensive.additional
geotechmcal and hydrogeologic information may.be:required that would
£0. bevond;the Section. 5 Site, Characten_zannn de 0. o

“Boring logs should iriclide- the looatron, geotechnrcal ddta
(that'is, penetration rates of blow ¢otints), and sample- desciip:
tioh information for'each tmaterial:identified:iti the; boréholé
erther by-symbol or word descrrptron or both: Description and
identification of:soils should be’in accordance with' Practice
D2488 -classification’'of soils should be intaccordance “with
ertner Practice D2487 or Practice D3282. Identrﬁcatron of rock
materral ‘should ‘ber: biised’ on ‘Nomenclature “C294: orby an
app priate geologic classification systern. Observations - of
seépage; free water, and watér lévels shiould also-be hoted. The
boring logs-should be accompanied by a report that includes a_
description of :the area” investigdted;-a map “illustrating: the
vertical and horizontal location (with reference to either North
Almerrcan Vertrcal Datum of 1988 [NAVD 88] or to a stan—

or bothy and ‘color photographs of rock cores, soi a_rnples and
rxposed sfrata- labeled with-a date and 1denuﬁcatron

1-5.3.2 Geophysical :Exploration—Geophysical surveys may

bé lused to supplement 50l borinig and outcrop observation data
nd o aid in"interpretation between soil borrngs ‘Appropriate
surface and borehole geophysical methods for meeting ‘site-
specific project gbjectives,can be selected by consulting Guides

6429 and D5753 respectively. Surface geophysical methods
hch- as” séidmié (Guide D5777), eléctrical-resistivity (Guide
6431), gréund-penetrating radar‘ (Guide D6432); gravity
Jurde D6430) and -electromagnetic condiictance suiveys
Guide D6639) can be’ particularly valuable:when distinct
iffetences in the propérties of coritiguous slibsurface materials
rel indicated: Borehole methods such as'resistivity, gamma;
amma-gartima, neutron; and caliper logs (see Guide D6167)
an' be' useful“to confirm specific subsurface: geologic' condi-
ibns. Gamima logs (Guide D6274) are partrcularly useful in
existing cased wells.
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«:5i3:3;;Groundwater-Flow; Direction—Groundwater flow-di-
rectlon s generally determined by measuringithe: -vertical and
horizontal hydraulic gradient within each conceptualized flow
pathway, However, because water, will flow; along the pathways
of::Jeast; resistance-(within. thie. highest hydraulic conductivity
formation materials. at the site), actual flow. direction;may. be
obligue to the, hydraulic.gradient; (within buried stresm chans
nels or. glagial valleys,-for example).-Flow direction is detet-
mined by first installing piezometers in the exploratory.soil
borings, that penetrate, the- zone(s), of.interest at the site. The
depth and location: of the,, plezometers swill depend ipon
anticipated hydrauhc connectrons between gonceptualized flow
pathways and their respectlve lateral direction of flow. Follow-
1ng careful evaluanon, ‘it may- be possrble to’ utﬂlze exrstmg

txon lntegnty of such  wells should verified to ensure that the
water levels ob‘ 3 ned from the wells are representatlve only of
the. zone(s) of interest: Followrng water-level data acquisition,
a-potentiometric: surface-map-should -be: prepared: Flow: path-
- ways At ordmanly de rmmed t6-be-at right ariglés; of nearly
S0, to the’equipot‘enﬁ"a' fes; tholxgh consxderatlo of co’mplex
geology can result i in more complex f o]

----- 5.4 Completmg the Canceptual Modél—‘A series. ¥ of éeo-r
logy‘ and hydrogeologic' icross sections’ ‘should be: developed to

refine the conceptual model: This- is “accomplished by “first
plotting logs .of.soil and rock observed in. the exploratory soil
borings. o - pits, and-interpreting. between. these. logs using
the. geologrc ind. engineering interrelationships between other
soil and rock-data-observed in.the initial reconnaissance or with
geophysrcal techniques. Extrapolatlon of;.data intoadjagent
areas should be,done only where;geologically uniform subsur-
face conditions -are known. to exist. The next step is to integrate
the geologic-profile.data. with the. potentiomettic-data for both
vertical .and. horizontal -hydraulic.. gradients... Plan. view:.and
cross-sectional .flow. nets-should be-constructed. Followmg] .the
analysis, of these -data, conclusions can b¢ made.as_ to -which

flow- pathway(s) 1is; (are).- the aappropnate target momtonng

“tionate influérice that mrcrostrahgraphyl ‘hds ‘on' gtoimdwater ﬂow' “in
fine-grained strata; (2) the proportionally higher vertical flow: comporient
in.low hydraulic, conductrvxty strata; and (3), the, presence, of indigenous
metalhc and i inorgamc constituents in the matnx ‘that make water-qualrty
dala evalu “on drﬁicult :

6 Momtdrmg Well Constructlon Materlal ¥

6 1 General——The materrals that are used in, the construc-
tron of a -monitoring, well, ‘that come;in,.contact w1th water
samples should.not alter, the chemical quallty of the sample for
the constituents being examined. The riser;; well screen,, and
annular seal:installation equipment.should. be cleanedimme-
diately prior:to. well installation (see either. Practrce 5088 or
" D5608) or certified clean from the manufacturer. and delivered
to.the site in.ayproteciive. wrapping. Samples of the riser and
screen, material,; -cleaning, water, filter. pack, apnular seal,
bentomte, and mlxed grout should be retained .to-.serve as

.an ipert granular matenal‘ \(generally‘ ranging, from gravel to

quality:control until- the .completion; of;at least one-round of
groundwater quallty sampllng ~and analysrs has been.-com-
pleted o s

w2 Water-f—Water used in- the ;drilling:. process to prepare
grout mixtures and to.decoritaminatesthe well.screen,.riser; and
annular sealant:injection:equipment; should:be: obtained .from-a
sourge -of known chemistry that .does.not:contain ,constituents
that. could compromise the 1ntegr1ty of the. well mstallatlon

: 6.3uPrimary Filters: Pack: . ;

-6.3.1--General=The purposes of the pnmary ﬁlter pack are

' toractas afilter that:retains. formation material. while: allowing

groundwater to enter the:well, and to stabilize the formation: to
keep itfrom collapsing on'the well. The:design of the primary
filter : pack::is..based - on the;. grain-size - distribution.. of, the
formation material:(as-determined by:sieve apalysis—seg: Test
Method D422) to be retained.; The; grain size distribution of: the
primary ﬁlter. pack must be- ﬁne‘enou‘gh to- retain the fo'rmation',

" desrgn of the filter, pack‘ After development;' a niomtonng well

with, a comectly designed .and installed filter pack and screen
uld produce samples free of artlfactual turbid-

¢

nﬁmAry ﬁ_lter nack ;hould,consist of

3

Mnfprrn’e._’ﬁ'lp

acalesisr sbvow P9 =

620

s1ze dxstnbutlon)
all d i

o.a 3 UESLgPE—,—Luc des;gr thecry of filter pack gradaﬂ

based .on mechanical retentlon of formatron materials,.; ; o,

. 6.3.3.1, 1.For.formation materials that are: relatrvely coarse-
gramed (1.e ;. fine;:medium and. coarse sands:and gravels); the
grain: sizé distribution; of the. primary:filter: pack is: determined
by;calculating the d-30 .(3.0,:%}ﬁner) size,.the d-60.(60.% finer)
size, and the d-19:(10 % finer) size of the filter pack..The. first
pomt on the filter pack. grain-size distribution curve is the d-30
size«’ The sprimary filter pack is usnally. selected to.have a d-30
gram size that is about 4 to 6 times:greater than: the.d-30 grain
size.of the formation, matexial being retained (see. Fig. 1). A
multlphcatron factoz; of 4 is used if - the formatron material is
relauvely ﬁne—gramed and well sorted or umform (small Tange

than the formatlon materlal and allows for unrestncted
groundwater ﬂow,from the formatlon 1nto the momtormg well.

ck arain_ciza rheh"lhnhnn

:;..The next 2-points on the flter pack gt
curve are-the d-60-and.d-10. grain; sizes.. The_se are chosen so
that - the. . Tatio. between- the..two grain sizes: (the uniformity
coefficient) is dess:than 2.5. This ensures that the filter pack.has
a small.range-in grain sizes and is.uniform (see: technical Note
5). The..d-60. and d-10 grain sizes, -of - the.. filter pack are

umosde ClyalUWUion
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calculated by a trial and error method usmg gram sizés that are
close to the d-30 size of the filter pack. Aftef the d-30, d-60 and

d-10 sizes of the filter pack-are determined, a-smooth curve is |

drawn through these points;The-final step in filer pack design
is to specify the limits of the grain size envelope, which defines

the permissible range in grain sizes for the filter pack. The_:
permissible range on either side of the. grain size curve.is 8 %. |
The boundaries of the gram size envelope are drawn on either -

side of the filter pack grain-size distribution curve, and filter
pack design is complete. A filter medlum havmg a grain-sizé

distribution as close as possiblé fo ﬂus curve is then. obtamed :

from a local sand supplier. :
6.3.3.2 In formation materials that are predommantly fine:

grained (finer than fine to very fine sands), soil piping can’

occur when a hydraulic gradient exists between the formatlo
and the well (as would be the case durmg well developmen
and sampling). To prevent soil piping in these materials;. th
following criteria are used for designing’ granular ﬁlter‘paclgs

d-15 of filter J=4105 d-15 of filter s=4105
d-85 of formation ¢-15 of formation -

 The left half of this equation is the fundamental criterion fo
the prevention of soil plpmg through a granular filter, while the
B nght half of the equanon is the hydraulic conducnv1ty crife:

rion. This latter criterion serves the same purpose as letlp‘y-

ing the d-30 grain size of the formation by a factor of between
-4 and 6 for coarser formation materials. Filter.pack materia

and

suitable for retaining formation materials in formations that ate "

predominantly fine-grained are themselves, by necessity, reld-
tively fine-grained (e.g., fine to.wery fine.sands), presenting
several problems for well designers and installers. First, well
screen slot sizes suitable for retaining such fine-grained filter
. pack materials are not widely available (the smallest comme;-
cially available slotted well casing. is-. 0.006 in. [6 slot]; the

smallest commercxally available cbntinuous-slot w1re-wounc'1.

screen is 0.004 in. {4 slot]). Second, the finest filter pack
material practical for conventional (tremie tube) installation i
a 40 by 70 (0.008 by 0.018 in.) sand, which can be used with,
a well screen slot as small as 0.008-in. (8 slot). Finer grained
filter pack materials cannot be placed practically by either
tremie tubes or pouring down the annular space or dowi
augers. Thus,.the best method for ensuring proper installation
of filter packs in predominantly fine-grained formation mate-

rials is to. use pre—packed or sleeved screens, which are
described in: detail in Practice D6725. A 50 by 100 (0.011 by:
0.006 in.) filtérspack sand can be used with 4-0.006-in: slot sizet . ¢
pre-packed or sleeved screen, and a 60 by 120 (0.0097 by. :
0.0045 in.) filter-pack sand can be used with a 0.004-in. (4 slot) -
slot size pre-packed or sleeved screen. Filter packs that are
finer than these (e.g., sands as fine as 100 by 120 [0.006 by.
0.0045 in.], or silica fiour as fine as 200 mesh {0.003 in.]) can _

only be installed within stainless steel mesh sleeves that can bg

placed over pipe-based screens. While these sleeves, or the -

space between internal and external screens in a pre-packed

well screen may be as thin as Y-in. (1.27 cm), the basis for ...

mechanical retention dictates that a filter-pack thickness of
only two or three grain diameters is needed to contain and
control formation materials. Laboratory tests have demon-
strated that a properly sized filter pack material with a

thickness of less than Y2-in. (1.27 cm) successfully retains
formation particles'fegardless of the velocity of water passing
‘through the filter pack.? ..
" .'6.3.3.3 The limit of mechanical filtration for monitoring
wells is ‘defined by the finest filter pack material that can be
: practically installed via a pre-packed.or sleeved screen—silica
2 "flour with a grain size of 0.003-if.'(200:iesh), encased within
a very fine mesh screen of stainless steel or other suitable

. material, This fine a filter pack 1 matenal Wil retain formation
- material as fine assilt, but not clay. Formations with a small
fraction of clay (up to about 20 %) can be successfully
;momtored, .as long as the wells installed in these formations are
“properly:developed (see Guide D5521). For mechanical filtra-
* tion to be-effective in formations with more than 50 % fines,
. the filter pack design would have to include silt-sized particles
‘in-the filter pack in.order:to.meet the design criteria, which is
:1mpractlcal as placement wotlld be’ {mpossible and screen
iesh fine enough to Tefain; the- matenal is_not commercially
ailable. Therefore; formations' with-more: than 50 % passing
‘& #200 sieve, and havirg more than 20°% clay-sized material,
hould’ ‘not be’ monitored using” conventional well “designs.
Alternativé ‘monitoring téchriologies should be used in these

fonnauons

Nore 3-—-When mstalhng ‘a~monitoring: well- in -solution-channeled
Himestone or highly fractured hedrock, the borehole configuration of void
< spaces within the formation surrounding the borehole is often unknown.
“Therefore, the mstallauon of a ﬁlter pack becomes dlﬂicult and may not be
possible. R
* Note 4—This practxce presents a design for momtormg wells that will
"be effective in the majority of formations. Applicable state guidance may
iffer from the designs contained in this practice.
Nore 5—Because the well screen slots have uniform openings, the
filter pack shonld be composed of particles that are as uniform in size as
practical. Ide 1§, thie. yniformity coefficient (the quotient of the 60 %
‘passing, D- 60 size divided by the 10 % passing D-10 size [effective size])
" of the filter pack shouid be 1.0 (that is, the D-66 % and the D-10 % sizes
should be identical). However, a more practical and consistently achiev-
. able uniformity coefficient for all ranges of filter pack sizes is 2.5. This
value of 2.5 should represent a maximum value, not an ideal.
Nore 6—Although not recommended as standard practice, often a
roject requires drilling and installing the well in one phase of work.
Therefore, the filter pack materials must be ordered and delivered to the
drill site before soil samples can be collected. In these cases, the suggested
- well screen slot size and filter pack material combinations are presented in
* Table 1.
" Note 7—Silica flour can alter water chemistry, particularly for transu-

’ -ramcs, and its use should be evaluated against the monitoring program

‘analytes
6.4 Well Screen:
: 6.4.1 General—The purposes of the well screen are to
= provide designed openings for groundwater flow through the
well, and to prevent migration of filter pack and formation
" material into the well. The well screen design is based on either
the grain-size distribution of the formation (in the case of a
well with a natura]ly developed filter, pack), or the grain-size
Aigtrihutian A

distribution of tt ary filter r\ncl( material (in the case of 2

ary filt aterial (in the case of
filter-packed well). The screen openings must be small enough

2

a ory me
e prim

#(1) Driscoll, EG., 1986, Groundwater and Wells, Johnson Division, St. Pau},
MN, pg.443
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.. TABLE 1 Recommended (Achievable) Filter Pag

L8 gil

~.04.(2010)"

K Characterrstlcs for Common Screen Slot. Srzes

- 30 % Passing Srze\ ‘Range ot Umformlty Houndness (Powers

Slze of Screen L, S}Ot i i~Sand. Pack Mesh. . 1 %-Passing Size fl:‘,ff,e\c_trve_y,Sl_ze,

Openlng. in. (mm) L Size Name(s), 4{B-1 ),:(mm)‘_,!. ; (D-10), (mm), . (D -30),. (mm) . Coefﬁctent o Scale) et
0.005 (0.425).,. .. . 5% ... . . 100, , (0.09.t0.0.12) (0.14 10,0.17) (017(0021) - 1310 2.0,

0.010 (0.25 ) 10 T 7200 4 (0.25 16 0.35) (0.410 0.5) (05t 08) 11t01.6

0.020 (0.50) -V ERE ? 0:7'to 0.9) (1.010 1.2) " (1210 1.5) 1.1t0'1.6

0.030 (0:75) i vripv . B0 st i 104 200 0.7 40 0.9) (10101.2) (1-2t0 1.5)  11to1.6

0.040 (1.0) 40 8t 12, (1240 1.4) 161618 7 Y (1710200 0 114016 :
0.060 (1._5) 60 160 (1.5 10 1.8) (2.310 2.8) (?.5 to 3.0) 11t01.7 BRI
0:080 (2.0)> i1 80- 408 - . (2:0 to 2.4) (24:030) L (26103.1) 111017

-4 A5-slot (0 152-mm) openmg is-nof currentiy avarlable in siotted PVC but is avallable |n Vee wire PVC and Stalnless 6-s|ot openmg may be substrtuted inthese cases.

to retain most if not all of the formation or filter-pack materials,
yet large enough to-maintain groundwater. flow: velocities, from
the well screen/filter pack interface back:to the natural forma-
tion materials, of less.than 0.10 ft/s:(0.03 m/s)..If well screen
entrance :velocities-exceed 0.10 ft/s: (0:03 m/s); turblulent.flow
conditions' can ;occur, . resulting in mobilization ;of. ;se_diment
from the formation and reductions in well efficiency. . '

. 0.4.2 Materials~—The well screen should be new; ma Ine-
slotted casing_or continuous; ‘wrapped.. wire-wourid; creen .
composed of matenals compatlble with the monitoring envi-
ronment, as .determined by,;the site.characterization. program.
The screen should be plugged at the bottom (unless a sediment
sump .is used), and the plug should generally. be, of the same

he well screen

his -assembly must ‘have ‘the
: rnstallation and development
stresses wrthout becommg d1slodged or, damaged The length
of the well screen open.area should. reﬂect the thickness of the
target ‘monitoring zone. Immedlately prior to.installation, .the
well. screen should be cleaned (seg either; Practr . D5088 or
Practlce D5608) w1th water from a source of known chemlstry,
1f 1t is not rer-hﬁerl rlpL hv rhe mannfarturer an hvererl

and mamtamed ina clean envrronment at the s1te,.

*Note 8:-Well scréens ate: miost comimonly tomposéd {of 1 PVC: of
stainléss-steel. Stainless steel may-be specified:based-on knéwledge of the
occurrénce of microbially influenced; corrosion in formations- (specrﬁcally
reducing or acid-prodycing conditions). .., :

- 6.4.3 Diameter—The minimum® norrunal 1ntema.l diameter
of the:well screen should be'chosen based on factors specific to
the paiticular application (such as-the-oiitside diameter of the
purging and sampling device(s) to be used in’ the well). Well
screenis as small as:il/2-in: (1:27 -cm). nominal dlameter are
available for-use in :amonitoring well applications; - :

6.4.4. Design—The:. des1gn of the well screen. should be
determined based on:the grain size analysis: (per. Test Method
D422) of the interval to be. monitored-and the gradation of the
primary filter pack. material.In- granular, non-cohesive forma-
tion materials that-will-fall in easily around the screen, filter
packs can be developed from the native formationimaterials—
filter pack materials foreign to the:formation are not necessary.
In these cases of naturally developed filter packs, the slot size
of .the. well screen is determined using the grain size of the

'T‘In 1 1
The well screen slot

R e

tariala 1nm tha crireaizemAdia
xua rinla virrearre el

wiidis 1in.

size selected for thrs.type of. well, completlo_n should retain at
least-70 % of formation materials—the finest .30 % of forma-
tion .materials will be brought into the.well:during. develop-
ment, and the objectives of filter packing (to increase hydraulic
conductivity immediately surrounding the well screen, and-to

RN

promote easy ﬂow of groundwater 1nto and through the screen)
will be met. In wells in which a filter, pack, material of a
selected gram size, drs' uuon is 1ntroduced from the. surface
the screen slot size sel ted should retarn at least 90 %, and

I: de rmrm'ng':the prlmary ﬁlter pack desrgn is

descnbed in 6. 3 3 e
6.4.5 Prepacked or Sleeved Well Screens—An altematlve to

deslgnmg and installing filter pack and well screens separately

n
extemal screen or ﬁlter medlum support st:ructure and the ﬁlter
medium contamed between the screens, which together com-
prise an 1ntegratea structure The 1ntemal and extemal screens
en\?ironment and are usually of a commo_n slot. srze specified
by the. well desrgner to. JTetain, the filter pack; materlal The ﬁlter
pack is normally an inerf (e. <., s111ceous) granular materral that
has a grain-size distribution chosen to retain formation mate-
rials: A ‘sleeved “scfeen consists of a-slotted pipe base over
which a'sleeve of‘staifiléist sidélmieéh filled with seletted filter
media is installed. Pre-packed or sleeved screens may be used
for any formation.conditions;i-but-they are*most often used
wheré- heaving, running -or-blowingsands.: make accurate
placement of conventionial well 'screens. and filter packs diffi<
cult,-or where predominantly. finé-grained formation materials
are-encountered. In the latter case, using pre-packedior sleeved
séreens is‘the-only practical means of ensuring that-filter pack -
materials of the selected grain-size distribution-(generally fine
to ivery fine- sands) are 1nstalled il completely surround the

screen. - - B s

f NOTE 9——The practwe of usmg a smgle well’ screen/ﬁlter pack combi-
natiori (e.g., 0,010 in. (0.254 nim)) well screen slot size with a 20/40 sand)
for all wells, regardless of forrnatioh grain-size distribution, will result in
siltation of the well and:significant furbidity in samples when applied to
formations- finerithan the:recommended design. It will also result.in the
loss of filter pack, posslble collapse of the screen, and invasion of
overlymg well cofistruction materials (e: 8- secondary ﬁlter pack, annula.r
seal matérials, grout) ‘when apphed t0’ formations coarser than the
recommended design, For these Téasons, the tniversal application of a
smgle well screen/filter pack combmauon to..all formations is not
recommended and should: be avoided. . C

6 J nmor : .
'6.5.1. Materrals—-The Tiser should be new prpe composed of

materials that will not alter the quality of water samples for the
constituents of .concern and- that: will.stand up to-long-term
exposure to.the monitoring. envrronmcnt including - potential
contaminants:. The riser should have adequate wall thickness
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_and coupling strength fo-withstand (He strésse
dunng well installation and development ‘Bach'section of riser
should”Be cleaned (see"‘dither Practice. D5088. o’ Prac ce
D5608) using water- froin a source -of " known che
1mmed1ate1y prior to installation. :

Not’ 10—R1sers are generally constructed of PVC galvanlzed s
staxnless steel. : -

- 6.5.2 Diameter—The .minimum nomin

“jriternal- diafneter

of the iset should be ‘chosen’based on thé particiilar applica- =

tion. Risers as small as Y.-in. (1.25-cm) in diameter are
available for applications in monitoring wells.

6.5: 3 Joints ( Couplmgs)—Threaded jornts ‘are recom-
1 Tied- 6r' -‘solvent-welded Jomts of any type are not

by O-itig seals at the joihts! they do nidt requrle PTEE tapmg'
However, tapered threaded joints should be PTFE taped to
prevent letlkage of Wiater into' the riser. ’

+*6.6" Casirig=—Wherg cbiiditions warrant."the ugéof perma-'
neiit casing instdlled o' prevent comrunicatitn between watet:
. bearing ‘zones ‘is encouragecL The, follow1ng subsect1ons ad—
dress both temporary and'pefmaiiént’ casmgs '

76.6.1° ‘Materials—The material type and” finimunt Wall

thickness of the ‘casing ‘should be* adequate to wrthstand tne
forces of 1nsta11at10n All 'casmg that 1s to’ remar {

) Norrs ll—The .extenor casmg (temporary or permanent rnulu~cased) is
genergllylcomnosed of stee] Ithough other ap te materials may. be
used '

'l 4

6 6 Z Dmmeter—Several drﬁ’erent casmg sizes: may be re-
qulred depending on.the geologic formations penetrated., The
diameter of the borehole, and.the well casing for conventronally
filter . packed, wells should be: selected so-. that;a-minimum
annular space:of.2 in, (5 cm) is.maintained between the inside
diameter of the casing and.outside diameter. of. the, riser-to
provide working. space for a tremie pipe.. For; naturally. devel-
oped wells and pre:packed .or sleeved screen:completions, this
annular space requirement need not be met. In addition, . the
diameter of the casings in multi-cased wells should be selected
so that a minimuii annular space of 2'in..(5 cm) is maintained
between. the casing and the, borehole (that s, a 2-in..(5 cm)
d1ameter screen.. will requ1re first settmg a -6-in.. (15 2.cm)
diameter casmg in a 10-in; (25.4. cm) d1ameter boring).

NOTE 12—Under drfﬁcult dnllmg condmons (collapsmg sorls, rock or
cobbles), it may be neeessary to advance temporary casing. Under these

6 6. 3 Jomts t Couplmgs)——The ends of each casmg sectlon
should be either flush-threaded or beveled for welding.

6.7 Sediment Sump—A sediment sump, a length-of blank
pipe, ‘generally of the same diameterand made of the same
material as the riser and well:scréen -=:may be affixed to-the
bottom of the screen, and capped with a bottom plug) to-collect
fine:grained material brought into-the: well by- the -process :of
well development.- A’ drainage hole may be: drilled: in- the

042010y

-~ hottdm of thé suffip ‘to preveit the usnp from retaining water
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‘Hrnposed on it ¥

dn‘the:eveént that the watéf-level outside.the well falls below the
béttormn‘6f the well §créén: Because the sediment that Colléts in
the sump ‘fnay harbor geochemistry-altering microflora -ané
réactive metal oxidés,. this sediment must be removed ;perio
cally to minimize the potent1a1 for sample chemical alteratron

6 8 P_rotectrve Ca.s" 8

. .num; mrld ‘steel, galvamzed steel,. stamless steel;;cast iron, or

structural plastic pipe. The protective casing should have a lid
capable of be1ng locked shut by a lockmg device or mecha-
nlsmn HIT I 3 oo tFpit CIRE RN et I 5 '
:6.8.2: Dzameter-—The_: 1ns1de dlmensmns -of the protectlve
casrng should-be’a minimum of:2in. (5..cm) and-preférably 4
in. (10 cm) largér: than::the :nominal .diameter of the:risento
facilitate the: installation and ()peration of sampling‘ equipment

lus_may be‘prepared a8 a sluriy or used un-mixed in:a: “dry
pellet, granular, or chip‘forin: Sealants should bé:selécted to be

- compatible: with: ambient geslogic, hydrogeologic; geocheitii-

cal and:élimatic conditions’ and any-mafyv-induced conditions
(e:g?;-subsurface contammatron) antrcrpated ‘during the hfe of
the-well. .~ vii. s Cat it

“15.9.1: Bentonzte—Bentom _ hould be powdered granular

f il tadas a AR

peueuzcu, ur blllppeu bUdlul Luuuuuux x.uuuhu .uu'ﬂ a vuuuuw

i water quahty iii* thié well ' Pellefs consist 0 'roughly sphencal

umts of morstened compressed bentomte powder ChlpS are

free of additives: The! drameter of pelIets‘ or ch1ps selected for
momtormg 'Well construction should-be leSS thanone fifth-the
width' of the annular space irito which tf y“ are yrabed to reduce
the potent1a1 for bridging} Granilles"éonsist ‘of ‘coarse to' fifie
particles,of unaltered bentonite, typically. smaller-than 0.2 in.
(5 0 mrn). It-is recommended that the water chemistry-of: the
formation in which: the bentonite is intended for installation be
evaluated to ensure that it is suitdble to. hydrate the bentonite.
Some. water-quality.: conditions (e.g., ‘high :chloride content,
high concentrations - of: cettain- organic: solvents or petrolenm
hydrocarbons).may mhrbrt the hydratron of bentomte and.result
in.an ineffective-seal. . IS i

6.9.2: Cement—Each type of cement has shght_y drﬁerent
characteristics that.may be- appropriate-under various physical
and chemical-conditions.. Cement-should be one of the five .
Portland cement types that are-specified in-Specification €1:50.
The use of: ‘quick-setting” cements: containing additives is not
recommended for use in:monitoring well installation. Additives
may: leach from the:cement and influénce the -chemistry -of
water samples:collected from the: monitoring -well.

*6.9:3° Grout=The grout backfill that is placéd above the
bentonite annular seal ‘and secondaryfilters’ (see Fig." 1) is
ordinarily'a thick l1qu1d slurry cons1st1ng of either a-bentonite
(powder or granui€s, or both)- base-and watet, or'a Portland
cement'base and ‘water. Often, bentonite-based grouts-are used
when it is desired-that the groiit remain workable for eéxiended
periods-of time' during ‘well conistruction or fiexible (that is, to
accommodate - freeze-thaw tycles) duririg -the life’ of - the well.
Gement-based grouts aré oftén-used when filling: ctacks in the
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surrounding geolog1c material, adherence to: rock umts or a
rigid- setting is desired. o
6.9.3.1 Mixing—The mixing:(and: placmg) of d grout back-

fill should be performed with préciselyifecorded Weights and |

volumes of materials, and according to procedures stipulated:
by the manufacturer that often include the order of compone:

mixing. The grout should be.thoroughly mixed:with.a paddle-'

.type mechanical mixer or by recirculating the mix through a:
pump until all lumps are disintegrated. Liitnpy grout should not

be used in the construction of a monltorlng well o prevent‘ i

bridging within the tremie, plpe, .

Nore 13—Lumps do nét include lost circulatio tnatetia
added to the grout if excessive grout losses occur. C y ;
6.9.3.2 Typtcal Bentomte-Based Grout—When a bentomte
based grout 'is used, bentonité; usually unaltered, should
placed in the water throughta venturi. device.- A typ
unbeneficiated bentonite-based grout consists ofﬁabout

1.251b (0. 57 kg) of unaltéréd bentomte to each 1 22l (3.8, _f _

water. 100" % bentonite grouts shotild not be uSed for monito
ing well annular sealants in the vadose zone. of arid regIo
because of the possibility that they may desiccate. This co

result in migration of water into the screened portion of the'

well from zones above the target monitoring zone.

" Nore 14—High solids bentonite grouts (minimum 20 % by weight wi
water) and other bentonite-based grouts may contain granular bentonite t
increase the solids content and other components added under, manufac
tarer’s directions to either stiffen or retard stiffening of tbe mix. Al
.additives to grouts should be evaluated for their effects on subsequen
water samples. N

6.9.3.3 Typical Cement Based Grout—A typlcal cement
based grout consists of about 6 gal. (23 L) of water per 94-1b
{43-kg) bag of Type I Poriland cement. Though not recom
mended because of thé chemical- -incompatability of bentonite
with cement (2, 3), from 3 to 8 % (by div''weight) of maltered

bentonite powder is often added after the initial mixing of -

cement and water to retard shrinkage and provide plasticity.
6.10 Secondary Filter Packs:

6.10.1 Materials—A secondary,.filter pack is a Jayer of-

material placed in the annulus between the primary filter pack
and the bentonite.seal, and/or between the bentonite seal and
the grout backfill (see Fig..1.and Fig. 2).., -

6.10.2 Gradation-~The -secc fdary ﬁlter pack snould be
un1f01mly graded fine sand with 100 % by, welght passmg the”
#30 U.S. Standdtd sieve, and JESK
the #200 U.S. Standard sieve.

6.11 Annular Seal and Filter Pack Installatlon Equtpment—
The equipment used to install the annular seals and filter pack
materials should be cleaned. (if appropriate: for-the selected-.
material) using water from a source of known quality prior to
use. This procedure is performed to prevent the introduction of -
materials that may ultimately alter water quality samples. -

7 Drilling Methnde

7.1 The type of equrpment reqmred to create a stable , OpERns..
vertical borehole for installation of a monitoring well depends
upon the site geology, hydrology, and the intended use of the
data. Engineering and geological judgment and some knowl-
edge of subsurface geological conditions at the site is required

1an 2 % by werght passmg ;

l

'the selected fiuid should ha

for the selection of the appropriate drilling method(s) utilized
for drilling the exploratory soil borings and monitoring wells
(see Guide D6286) "Appropriate drilling methods for investi-
gatlng and installing monitoring wells at a site may include any
one or .a‘combination of several of the following methods:
hollow-stem auger (Guide D5784); direct: (mud) rotary (Guide
D5783), difect: air-rotary (Guide D5782): direct rotary wireline
casing advancément (Guide D5876); . dual-wall reverse-
¢irculation rotary (Guide D5781) cable-tool_ (Gu1de D5875);
or  various casing.. advancement methods:™ ~(Gu1de D5872).
3 henever feasrble, it is advisable to utilize drilling procedures
-not-Tequire- the: introduction of water or drilling fluids
the Borehole; arid that optimize cuttings confrol at ground
urface Where the use of water or dnllmg fluid-is unavoidable,
as little impact aé‘possible on the
ter samples for thé’ constxn nits of i )
uid to be used should ‘be . evaluated -to detemune the
otential for water quahty sample alteration. In addition, care
hould be taken to femove; s miuch’ dnllrng fluid as possible
om the weéll and the ‘surrounding. forfhation during the well
levelopment process. It is recommended- that if an air com-
ressor is used, it should be equipped with an oil air filter or 6il

’trap to minimize .the potential for ‘chemical alteration of

groundwater samples collected after the well is 1nstalled 8.

"Momtormg Well Installahon

!' Momtormg Well ‘Installation

; .1. Stable Bore ,ole—A stable borehole must be constructed
prior to attempting the installation of monitoring well screen
nd riser. Steps must be taken: to stabilize the borehole before
tempting installation if the borehole tends to cave or blow in,
or both. Boreholes that are not straight or are partially
bstructed should be corrected prior to attempting the instal-

tlation procedures described herein.

8.2-Assembly of Well Screen and Riser:

8.2.1 Hana’lmg—The well screen, sediment sump, bottom
plug and riser should be either certified clean from the
manufacturer or steam-cleaned or high-pressure hot-water
ashed (whichever is appropriate for the selected material)
usmg water from-a source of known chemistry immediately

: prlor to assembly. Personnel should take precautions to assure
- |that grease, oil, or other contaminants that may uitimately aiter
" * the water sample do not contact any portion of the well screen

and riser assembly. As one-precaution, for example, personnel

; should wear a clean pair of cotton, nitrile or powder-free PVC

(dfr equivalent) gloves while handling the assembly..

| .8.2.2 Riser Joints (Couplings)—Flush joint risers with

. isquare profile (Specification F480) threads do not require

+PTFE taping to achieve a water tight seal; these joints should
' ndt be taped. O-rings made of a material of known chemistry,

" Gelected on the basis of compatibility with contaminants of

1093

concern and prevailing environmental conditions, should be

. noirm n Hoht amal ~f Buch inint amanlinog Caneling
used to assure a tight seal of flush-joint couplings. Couplings

- aresoften tightened by hand; however, if necessary, steam-

cleaned or high-pressure water-cleaned wrenches may be
utilized. Precautions should be taken to prevent damage to the
threaded joints during installation, as such damage may pro-
mote leakage past the threads.
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¢ 8.3r8Setting the Well:Sereen:and- Riser Assembly-—When the
well screenand riserassembly is. lowered to the predetermined
level in-the. borehole-and held-in position, the assembly may
require<iballast to counteract the tendency:ito float in- the
borehiole. Ballasting may-: be.accomplished by filling -the:riser
with Water from a source of known and acceptable. chemistry
or, preferably, usirig: water. that. was previously removed from
the'borehole:Alternatively, the riser may-be slowly pushed.into
the fluid in the boréhole with the aid of hydraulic rams. on the
drill-tig and held in-place :as additional.sections of riser :are
added:to the column. Care must be taken to secure:the riser
assembly so: that- personnel. safety- is assured: during :-the
installation. The . assembly . must be -installed- straight::and
plumb, with: centralizers -installed- at appropriate - locations
(typically every.20 to 30.ft (6.to 9 m)). Difficulty in maintajn-
ing a straight installation may be encountered where.the weight
of the well:screen and riser assembly is significantly:less than
the buoyant. force of the ﬂurd in.the borehole. The riser should
extend.. above .grade: and..be.. capped- temporarily to ..deter
entrance of foreig materlals during. final. completron
8.4 Installatzon of the anary sFilter Pack: = - ' .«
«:8.4.1 Volume of ‘Filter Pack—The': volurmie of" filter pack
required to'fill the annular space between ‘the well screén-and
borehole should be calculated, measuréd, and recorded on the

ura minlatinn Hin
well completion diagram during installation. To be-efféctive;

the filter pack‘should extefid above the screen for a distance of -

about 20-% of the-length of the well screefi‘but riot less than‘2
ft. (0:6'm)°(seeFigs. l-and"2).. Where -thefé “is " hydraulic
connection between the zofie to be:monitored and'thie overlying
strat4 this -upward extension should be gauged :td- prevent
seepage from overlying hydrologic fiits-into the filter pack.
Secpage from other units may aiter hydraulic head measure-
ments’ or the, chermstry of water samples collected from' the
well

8: 4 2 Placement of Primary leter Pack—Placement of the
well screen is preceded by placing ‘no less than'2 % and no
more than 10% of the primary filter pack into the bottom of the
borehole us1ng ‘a decontatminated’” ﬂush threaded L. (25-
riin) thinimum internal diameter tremi8 p1pe Altematrvely, the
filter pack may be added dJrectly between the riser ‘pipe and the
auger or drivé/temporary casing and ‘the top of thie filter pack
located'usmg a tamper ora werghted line. The well $¢reen and
riser- ‘as"s'e'mbly is then téntered -in the borehole. This ¢an be
done using one ‘or more centralizer(s) ‘or alternative ¢centering
_ devices located:riot more than 10°ft-(3 m) above the bottorn of

the well screen (see Figs.-1-and 2). Centralizers should not be
located in the well screen.- The remaining primary filter pack'is
then plated in intrements as the tremie is gradually raised-or as
the' auger. or dnve/temporary casing is removed from the
borehole: ‘As primary filter pack matefial }is- poured into the
tremie pipe, water from 'a source of known and acceptable
chemistry may be added to help deliver the filter pack to the
iniénded interval in the borehole: The iremie pipe-or a weighed
line can be used o measure the top of the primary filter pack
as work progresses. If bridging -of the primary filter-pack
material occurs; -the bridged material should.be broken me-
chanically -prior-to proceeding with the addition of more filter
pack material- The elevation (or-depth below ground surface);

= 04 (2010)#"

volime, -and gradation of primary filter pack-should: be re-

~ corded on the ‘well completron dragram (see Fig.- 2 for an

example).:- S
*8:4.3* Withdrawal of “the Temporary Ca. ng/Augers—If

. used, the: dnve/temporary casing or ‘hollow ‘stem ~atiger ‘is

withdrawn; usudlly in-stipulated inctements. ‘Care shotld be
 takén to avoid lifting* the  risef’ with the’ withdrawal of the
temporary casrng/augers To limit borehole collapse m stable
formatrons, the ' temporary ‘casing or hollow stémauger ‘is
: usually withdrawti until the lower-miost point on the temporary
casing ‘ot ‘hollow steimi anger i$ at least 2 ft (0.6 m), but no more
“than' 5 ft (1.5 m) above ‘the filté¥ pack for unconsolidated
| matetials:-or atléast 5 ft (1. 5 i), but no’more than 10 ft (3.0
m). for consolidated ifaterials. In highly unistable formations,
. withdrawal infétvals ‘may be much less. After each incrémént,
it should e ascertained that ‘the’ primary filter’ pack has not
béen dlsplaced durmg ‘the” w1thdrawa1 operatron (usmg a
weighed measurmg devrce). -

8.5 “Placemerit of Firist Secondary F zlter——-A secondary ﬁlter
. pack may be installed above the primary filter pack to prevent
the intrusion of the bentonite ‘grout Seal into the primary’ “filter
pack’ (see’ Flgs I and 2). To be effectrve, a measured and
recorded volame' of secondary’ ‘filter’ matérial should bé added
to extend 1 t6:2'ft (0 3 to 0.6 m)-aboVve the primary filter pack:
Ae \'x'nﬂ} tha® pnmnrn ﬁ]fnr ‘a’ cnhnndnry ﬁlfpr mnci‘ not: extgnd
into an overlying hydrologic unit (see 8:4.1). The well designet
-should évaluate the-need for this filter pack by considering the
gradation: of the pnmary ﬁlter pack, the hydrauhc heads

.into the primary: filter pack The: seconddry ﬁlter material is
poured into the: annular: space through a‘décontaminated, flush
urrca..lcd, 1-ii: \LJ"llllll} minimum uu.\.«.v.ual diameter tremié
plpe lowered to within 3 ft (1.0 m) of the placement interval.
{Water from a souree of known and acceptable'chemistry may
be:addedtd: help deliver the filter-pack to its intended location:
‘The tremie pipe of & weighed line: can be used to measure the
top * of ‘the- secondary filter pack as‘'work progresses..The
elevation (or-depth below: ground-surface), -volume; and fra-
dation ‘of the' secondary filter pack sh0uld be recorded on the
;well completion diagram:! -

8.6  Installatioh of the Béntonite Seal--A bentonite pellet or
a slurry seal is placed in the annulus between the borehole and
the riser pipe on top of the secondary of primary filter pack (seé
Figs. 1 and 2). This seal retards the movement of céiment-based
grout backfill into the primary or secondary filter packs. To be
effective, the béntotite seal’should extetid above the ‘filter
packs approximately 3 to 5 ft-(1:0to 1 .5 m); depending on local
conditions. The bentonite slurry sédl should be installed using
a positive displacement pump and a side-discharge tremie pipe
lowered to the top of the filter pack. The tremie pipe should be
raised slowly as the bentonite slurry fills the annular space.
Bentonite pellets or chips may be poured:from the surface arid

Tominlnl wmiba mallad ~e

aliowed-to free-fall into the boiehole. As a bentonite peuct o1
chip seal is:poured into the borehole;a :tamper-may -be
hecessary to.tamp pellets or‘chips into place or to break bridges
formed as:the pellets or-chips-stick to-the riser or the walls-of
the water-filled. portion of the borehole: If the bentonite seal is
_nstalled above the water - level. in “the- borehole, - granular
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bentonite shonld-be usedias the:seal material = bentonite peliets
or chips_should-not be:used.in.the unsaturdted zone. Granular
bentomte should be poured into the borehole and installed in
., then hydrated wrth water from a source, of known

to hydrate or the slurry annular seal to expand pnor to groutlng

the, remarnmg annulus ‘The, volume and,elevattou (or. depth :

below, ground surface) of the’ bentomte seal material should be
measured and recorded on, the well completron dlagram

8 7 Fxnal Secondary lezer Pack—A 6-in.; to 1-ft (0. 15 -to K
O 3-m) secondary filter may: be,placed -aboye the bentonite. seal"

in the same manner.dgscribed in 8.5, (see Figs..1 and 2). This
secondary ﬁlter pack will provrde a layer.over, the bentomte
seal to. limit,. the ;downward, movement ‘of cement—based grout
backﬁ].l into. the bentonite seal The Yo
below ground surface), and gradatlo

i»;ell des1gn -Fhe, followmg( procedures erl apply .to both
smgle— and multl-cased momtormg wells Paragraphs 8. 8 2 and

'.le .luquc l-U nulsxv’ aud un.uu—w

be m1xe |.ons: s1te to compensate for unexpected losses to the ",

formatton The use of, alternate grout.materials, mcludmg grout
containing gravel, may. be;necessary to control zones of high

grout loss, The yolume and, location of grout.used to. backfill

the remammg annular space is recoraea on the well compretron
dragram : -

- 8.8.1.2, Grout Instalmtzon PrOCeduies—~”'he gruut shou d b..,
pumped,down,hole,ﬂ]rough, a;side-discharge: tremie pipe using
a.positive.displacement pump (e.g., a diaphragm, ;pump, moyno
pump;. or. similar pump) to reduce, the chance-of leaving voids
in the- grout, .and.to displace any. liquids.and;drill cuttings that,
may remain in the annulus: In very: shallow -wells, -grouting’
may be accomphshed by gravrty feedmg grout through a tremre

8 8. 1.-3 -Gmut Setrmg ana' Curmg——The rrser should not be
d1sturbed unttl the. grout sets; and cures.for the.amount,of: time
rrser The amount of tnne requrred for the grout to set or cure
will vary .with, the; grout mix and. amblent ‘temperature. and
should be documented on the, well, .completion diagram. -

- 8.8.2.Specific Procedures .for Single-Cased. -Wells—
Groutlng should - begin. at a level directly above the. final
secondary filter pack (see Fig, 1) if used, or above the-bentonite
pellet,: chrp or: slurry: seal. Grout should be.pumped. using: a
side-discharge tremie pips. to. dissipate -the:- fluid-pumping
energy. against .the borehole .wall' and . riser, reducing :the
potential for.infiltration of :grout-into the primary. filter pack:
The tremie pipe should be kept full of grout from start to finish,

evatlon (or depth _
nal. secondary '
filter pack should.be documented on the well completlon‘

'|h noonﬂ N
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with-the:discharge; end. of: the pipe.cotfipletely. submerged as it
is slowly-and-continuously lifted Approximately:5.te-10 ft (1.5
to.:3.0: m) of tremie pipe -should remain. submerged until
grouting is complete. For deep installations or where the joints

_or:couplings of the selected riser-cannot withstand the collapse

stress” exerted by a full column: 6f grout:as it is installed, a

_ staged..grouting. procedure:may. be, used.: If.used;: the. drive/

tempordry casing orshollow-stem: ‘auger- should .be: removed:in
increments s immediately: following each.’increment of grout
installation and::before the grout-beginsi td=set.-If casing
removal does not commence until- grout; pumping is tompleted,
then,. after: the :casing is-removed; additional: grout may. be
periodically- pumped: into the:annular -space:sto maintin: a

‘continuous:column -of grout iip toithe: ground:surface.

+.8.8.3. Specific Procedires for-Milfi-Cdsed Wells-“If’ the
outer‘¢asing of a multi:cased well ¢anhot:be drivedi: to:form a
tight seal Betwééh: the: surtounding: stratuni *(stitta)” anid¥the
casitig, it should be installed in‘a pré-drilled borehole: After the
borehole has penétiated:niot-less-than 2 ft:+(0:6 in) of the first
targeted confining. stratiim; the-buter casing should be lowered

to the bottom of the boring: and the annular:space:pressure
grouted. Pressure.grouting:requires the use,of a.grout shoe- or

- packer.installed at:the end of the. outer. casing to prevent grout
" from moving up into the: «casing:;The;grout must be-allowed.to

curg-and form 2 seal kam,epn fhp aging and:the borehole prior

LKL/ CLLIU -RUALIRE 61 Duias U

to advanctng the hole

. procedure is repeated as. nec;essary to advance the'borehole' to

the desired.depth;:Upon reaching. the: final:depth, the.riser and
screen.should be set through-the inper casing. After placement
of .the. filter-packs -and bentonite.,seal,the remaining, annular
space is grouted as; described in. 8.8.2, (see,-' Fig 2)

‘mjectton and-Tofce grouttp the s1des of the packei and into the casmg

8.9 Well Protection—Well protection refers, specrﬁcally to
1nsta11at10ns made at'the ground surface o deter unauthonzed

8 9 1 Pr ecuve Casmg——Protecn smg shoupt be used
for all monitoring well,installations. In.areas. that.experience
frost heaving,.the: protective.casing should extend from below
the .depth of frost penetration (3 to 5 ft (1.0.t0.1.5.m).below

“grade, depending on local conditions), to slightly above the.top

of the well casing.: The protective; casing.should.be initially
placed before . final set. of;.the -grout. The protective casing
should-be, sealed and immobilized in concrete -placed. around
the outside of the. protective casing .above-the. set grout. The
protective. casing,should he stabilized iin .a position concentric
with.the riser.(see. Figs. 3.and]). Sufficient. clearance, usually
6:in. (0.15 m) should be maintained between the lid -of: the
protective. -casing and the- top, of the riser to.accommodate
sampling, equipment.-A. Ya-in. (6:3-mm),ddiameter-weep hole
should be:drilled in the protective:casing approximately: 6 in.
(15:cm): above ground surface to!permit water to drain out of
the -annular:space: between .the protective casingand-the riser.
In -cold-climates, -this "hole..will: also; prevent water-freezing
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bétivesii'the protective casing aid the well ‘casing. Dry bentd:
nite pellets, granules, or chips should then be Pplaced in the
annular space below ground level within the profective cdsing.
Coarse sand or, pea. gravel ,or;both should.be placed in the
annular s space, above the dry bentomte pe]lets and to just, above
the weep hole to prevent entry of insects. All materials choseri
should be documented, on the well completion diagram. The

_ monitoring well identification number should:be clearly. wisiblew ;

on the inside and outside of the protective casing.
8.9.2 Completion of Surface Installation—The
tion instaliation .may be completed in‘one of ,thre
8.9.2.1 In areas subject: to- frost.- heave, 'plac
bentonite/sand 14yér adjdceit to the" protectlve casii
direct water drainage away from the well.” =
8.9.2.2 In regions not subject to.frost heave, -a concrete pad, .

8.9.2.3 Whée mio 1tor1ng well protectlon ‘must be installed -
flush with the ground, an internal cap should be fitted on top of
the riser within the manhole or vault. This cap should be
leak~proof so that if the vault or manhole should fill with water,
the water will not enter the well casing. Ideally, the manhole
cover cap should also be leak-proof..

8.9.3 Additional Protection—In areas where there is a high
probability of damaging the well (high traffic, heavy equip-
ment, poor visibility), it may be necessary to enhance the
normal protection of the monitoring well through the use of
posts, markers, signs, or other means, as described in Practice
D5787. The level of protection should meet the damage threat
posed by the location of the well.

9. Well Development

9.1 General—Well development serves to remove fine-
grained material from the well screen and filter pack that may
otherwise interfere with water quality analyses, to restore the
formation properties disturbed during the drilling process, and
to improve the hydraulic characteristics of the filter pack and
hydraulic communication between the well and the hydrologic
unit adjacent to the well screen. Methods of well development
vary with the physical characteristics of hydrologic units in
which the monitoring well is screened and with the -drilling
method used.

| completion’ diagrim.’

sloped slightly tol prov1de| water: dramage away from thee:well

oF samphng within a 24-Hir patiod aridthe-Well! has b

— 042010}
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+ 9.2: Development. Methods andProcedureés=—The ‘methods
.andi:procedures :for; well - development ~described “in‘: Guide
D5521 ‘should be followed to erisuré a: proper well completion:

9.3 Timing:and Duration of Well DevelopmentﬁWell devel:
opment should begin either after.theriser, well-stréen and filtet
ipack-aresinstalled and: ‘béfore thebentonite seal’ and>grout are
installed «(thepréferred time), .ot after the. monitoring - well-is
completely installed and the grouti:hasucured. or set;! In- the
former case, the installer may add filter pack material:to‘the
iborehole before.the. bertonite -sedl -is installed+to-compehsate
for settlement “that typically-occurs durifig :the :devéloprient
process:: This:allows : the. installer : 10 maintain -.the ' desired
sepadration:between' the top:of the screenand: the: bentonite seal.
In the latter case, the possibility-exists:that settlement -6f the
filter pack may result in the bentonite seal settling into the top
of the screen. Developriient shtiid b& continiiéd: until” repre-
sentative:‘water, free<of the  drilling: Auids;-cuttings; ‘or' other
materials introduced:or produced:during:well consttuction;:is
obtained. Representative water is-assumed<to have been ob:.
tained when: turbidity- feadings: stabilize-:&ind'-the water: is
visually-clear: of suspended solids; The mininfium-duration of
well. development will vary with: the methiod used to- develop
the well. The timing and duration of well development and the
turbidity . rneasurements should- be- recorded on the well

04 Well Rpr-mmrv Tpvf.._A well rpnvprv tesf_ chgnld be

4. performed lmmedJately after and in, conjunctlon with well

vides an indication of

hc condu _t1v1ty of . the -screened, hydrologlc unit. Readings
should be taken at intervals suggested in Table 2 until the well
has recovered to 90 % of 1ts statlcwater ]evel

Norl% 16——If ‘d momtormg Well does’ not: recover suﬁicxently for
&l properly developed,
the instaliation should not generally be ued s 2 monitoring well for
detecting or assessing low level organic constituents or trace metals. The
installation may, however, be used for long-term water-level monitoring if
measurements of short-frequency water-level changes are not required.

10. Installation Survey

10.1 General—The vertical and horizontal position of each
monitoring well in the monitoring system should be surveyed
and subsequently mapped by a licensed surveyor. The well
location map should include the location of all monitoring
wells in the system and their respective identification numbers,
elevations of the top of riser position to be used as the reference
p‘oint for water-level measurements, and the elevations of the
ground surface protective installations. The locations and
elevations of all permanent benchmark(s) and pertinent bound-
aty marker(s) located on-site or used in the survey should also
be noted on the map.

TABLE 2 Suggested Recording Intervals for Well Recovery Tests

Time Since Starting Test Time Interval
0 to 15 min 1 min
15 to 50 min 5 min
50 to 100 min 10 min
100 to 300 min (5 h) 30 min
60 min

300 to 1440 min (24 h)
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© 10:2 . Water-Level Measurement Reference—The water-level
measurement: reference. point: should. be: permanently.marked,
foriexample,. by cutting-a V-notch into the top-edge. of the'riser
pipe.-This.reference:point: should be: surveyed in reference to
the :nearest NAVD)-reference: point, ,:. i
1+.10.3-Location Coordinates~+=The: honzontal locauon of all
momtormg wells (active.or decommissioned).-shonld be-sur-
veyed by reference. to:as standardtzed survey :grid or. by metes
and.bounds..:

::.10.4: Borehole Devuztton Survey——-A borehole dev1at10n sur--

vey,_to determine the direction:and.distance.-of the bottom of
the:well relative. to.the top. of the well and.points-in between,
should be.completed. jn wells deeper than ‘100 feet and.in: wel]s
installed in;dipping formatlons. T e

ll. Momtormgl'Well Net, ork Report' oL

11 1. To demonstrate that the goals,.set- forth in: the Scope

have been met, -a .monitoring well network,report should be
prepared This repoert should:- .

. 11.1.1 Locatethe area mvestlgated m terms pertment to: the

- rpro.ject This; should-include.- sketch maps or. aerial -photos on

whtch the exploratory bonngs p1ezometers sample areas, and

i i
h AR

i ASTM Intematlonal takes no postﬂon respectlng Ihe valldlty of any patent rights assen‘ed in connectron with dny lfem ‘méntlongd” ;
in this standard. Users of this standard arg expressly advised that detemmhination of the valld/ty of, any such paten{ nghls and the risk:
. oI lnlnngement of such nghts, are entlrely Ihelr own naspons:blllty e . G ey

! Thls Standard is Subjett ‘to revision at any time by the rasponslble Iechn/ml

monitoring wells are-located, as well as topographtc items
relevant.to the: detemunatlon of the variou§’ ‘soil and IOTK types,
such as .contours, streambeds, Bic: Where fea51ble, mclude a
geologic map ‘and geologlc cross secttons of the area bemg
1nvest1gated

11.1.3 .Include the we]l mstallatton survey. :
11:1.4 Déscribe and relate th ﬁndmgs obtained-in the 1n1t1al
reconnaissarice and field invéstigation (Section: 5) to the design
and mstallauon procedures selected (Secttons 7-9) and the
surveyed Jocations’ (Séctioh. 10)

11.1.5 This report should mclude a recommended decom-
missioning procedure that is consistent with those described in
Gutde D5299 and/or. w1th apphcable regulatory requlrements

(R

" 1lf not revised, either reappraved.or.withdrawn. Your.comments are invited either for revisioh of this Standard oF for stiditional staridards’
and should be.addressed to ASTM Intemal/onal Headquan‘ers Your comments will-receive careful consideration at a mesting of the -+
) responSIbIe Iechnléal commitiee, whrch yourfay alténd. If you feel that your comments have not recelved afair headng you should
s n make yr)ur views Kiown to the ASTM Cominltteé oni ‘Standards, at the address shown below .
et !‘. Ll .- :.\E e e
ThIS standard is oopynghted by ASTM Intemational, 100 Barr Harboi Drive; PO Box 700, West Conshohocken Pa'19428:2959, P
United States, Individual reprints {single or muktiple coples) of this standard may.be obtalned by. :contacting ASTM:at the above:
- address or-at,610-832-9585..(phone), 610-832-9555 (fax), or service@asim.org (e-mail);, or. dhrough. .the ASTM, website .
(wyww.astm.org). Permission. rights tg photocopy the standard may also be secured Irom the ASTM webs:te (wwwastm org/

CO"V"IPH’T/‘ L
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Well Number State of New Hampshire Staff Use Only
Water Well Board

PO Box 95
(FOR CONTRACTOR'S USE) Concord, NH 03302-0095 WRB#
This report mu.si be submitted to the N.H. .
Water Well Board no fater than 90 days after we I I Co m p Ietl on Re p 0] rt LOCACC
the completion of the well. Special Notes on Back .
1. Well Owner/Home Owner:
and/or Name . Permanent Mailing Address
Building Contractor:
Name : Permanent Mailing Address
2. Location of Well: Town Address
Street No Road Name
Town: Tax Map No. . Lot No.
Latitude N ° . GPS Man u%acturer: O Garmin O Magellan
Longitude W ° . ' 0O Other

Please Report Coordinates in: Map Datum: WGS 84 Position Format: hddd°mm.mmm

3. Non-Conforming Well Location Form Required: O Yes T No
If Yes, please attach form {o this report.

4. Date Well was Completedi

5. Proposed Use of Well: O Domestic O Monitoring Well O Other (Explain)

6. Reason for Constructing Well: (O New Supply O Replace Existing Supply O Other
7. Type of Well: O Drilled in Bedrock O Drilled in Gravel [ Du O Driven Point 00 Wash Well O Other

8. Total Depth of Well feet below land surface.

9. Depth to Bedrock feet below land surfage.

10. Casing Details: Length ft., Dia. in., Material , WL Ib./ft.
11. Method(s) of Sealing Casing to Bedrock: D-Drive Shoe ODrillings OGrout 0O Other

12, Measured Yield: [ Bailed 0O Pumped 0O Compressé Air, for Hours, at GPM
13. Static Water Level: feet below land surface. Date Measured

14. Water Analysis: Has the water been analyzed? OO Yes [ No I yes, where

15. Stratigraphic and Lithologic Log:
Depth in Feet Water

From To Bearing Surficial Material Description Texture Type
oround OSand O Gravel OTill O Clay/Silt [ Weathered Bedrock

OSand O Gravel OTill O CléyISilt O Weathered Bedrock
OSand OGravel OTili O CléyISilt O Weathered Bedrock
OSand O Gravel OTill O Clay/Silt [0 Weathered Bedrock
OSand OGravel OTill O CIéyZSiIt O Weathered Bedrock

Competent' Bedrock Bedrock Type Texture Color(s})
O Granite O Basalt O Schist |0 Gneiss [ Other
O Granite [ Basalt {1 Schist |00 Gneiss O Other
O Granite O Basalt [ Schist |0 Gneiss O Other
O Granite (I Basalt [ Schist | Gneiss [ Other

Suggested Descriptors: Texture: Fine Medium Coarse
Color: White=1, Gray=2, Black=3, Blue=4, Green=5, Yellow=6, Brown=7, Pink=8

Please Complete Additional Information on Reverse Side




16.

Yield Log: If the yield was tested at different depths during drilling, list below.

Feet GPM Feet GPM Feet GPM

17.

18.

18.

20.

21.

22,

23.

24.

Additional Well Development Methods Used:

Hydro-Fracturing Information: O Standard O Zone No. of Settings

Packer Settings (Ft) 1% Set 2™ Set 3" Set 4" set

High Pressure (PSl)

Low Pressure (PSl)

Surging Depths: 1% Set 2" set 3" Set 4" Set
. Other Methods (Explain)
Measured Yield After Development GPM, Before Development GPM

Additional Well Seals Installed Inside of Well:
0 Jaswell Type Seal [0 Shale Packer Depth Setting feet below land surface.

{1 Other (Explain}

Drop Pipe Used: O Steel 0O PVC -0 Grouted Between Liner and Outer Casing
Screen Details: Make & Type , Material . Length ft.
Diameter in., Slot Size . Depth to top of screen from land surface ft.

Gravel Pack, if used: Gravel Size or Type

A water well contractor must provide a drawing indicating the position of each well, if more than one weil is located within the lof,
relative to significant permanent man-made features. Provide this information in the space below, or as an attachment to this
form Additional information attached: [J Yes 0 No

A technical driller must submit a separate well completion report for every monitoring weli installed into bedrock at a single
property or place of business. A technical driller also must submit a well completion report for the deepest monitoring well it
installs at a property or place of business. [f the technical driller has not completed a separate well completion form for each
monitoring well they installed in unconsolidated material at a single property or place of business, then it must prepare and submit
a map showing the location of each monitoring well installed by the technical driller relative te significant man-made or natural
features at a given site, and relative to well(s) located with GPS. Please provide this sketch below, or as an attachment to this
Weli Completion Form. Additional information attached: 3 Yes [ No

Piease attach results of drawdown test if performed.

Please provide any additional or unusual information about the well in the space below, or as an attachment to this form.

Additional Notes:

This form is also available on line at www.des.nh.qoviwwb Date of Report License No.

Doing Business as

Company or Business Name

Report Filed by

Licensee Signature
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Well Number : State of New Hampshire Identification #
: Water Well Board
PO Box 95 Latitude

(FOR CONTRACTOR'S USE) Concord, NH 03302-0095

Longitude
This report must be submitted to the N.H.
Water Well Board no later than 90 days after Aban d o] ned Wel I Please Report Coordinates in:
. . » Map Datum: WGS 84
the well was decommissioned. Registration Report Posifion Format. hdddemm.mmm
1. Well Owner:
Name Permanent Mailing Address
" Building Contractor: _
Name Permanent Mailing Address
2. Location of Well: Town Address
Street No Road Name
Subdivision Name » Subdivision Lot No.
Town Tax Map and Lot No: Map No. _ Lot No.
3. TypeofWell: [O Drilled in Bedrock [ Drilled in Gravel O »Dug 1 Wash / Point
4. Use Type: [J Domestic 0 Public 0O Irrigation O Commercial [0 Monitoring

5. " Reason for Abandonment: - [ Insufficient Yield I Poor Aesthetic Quality O Contaminated [J Di;érépair EI Failed Well - -
n

U Isolation Distances T No Longer In Use O Cther
3. Current Status: . [0 Decommissioned O Not Decommissioned 0O Wellhead Left Above Grade and Covered
7. Date Well was Decommissioned:
8. Depth of Well: ft., Static Water Level: . feet below land surface.
9. Casing: Length ft., Diameter ) in., Material
10. Method Used for Sealing: O Filled with Grout O Pressure Grout
11. Quantity of Materials Used: [ Neat Cement O Cement / Bentonite Grout
No. of Units B No. of Units
O Premixed Bentonite Grout _ [J Bentonite Chips O Other :
No. of Units No. of Units : No. of Units

12. Additional Information:

Doing Business as

Company or Business Name

eport Filed by

Licensee Signature

Date of Report License No. . Use Back Side If Necessary




Signature Pages
It is further proposed:

To execute the Contract and begin work within| 10 days from the date specified in the “Notice to
Proceed” and to prosecute said work so as to complete the :
and its appurtenances on or before

To guarantee all of the work performed under phis Contract to be done in accordance with the
Specifications and in good and workmanlike manner, and to renew or repair any work that may be
rejected, due to defective materials or workmanship, prior to final completion and acceptance of the

project.

CERTIFICATION REGARDING DEBARMENT, SUSPENSION, AND OTHER RESPONSIBILITY
MATTERS. PRIMARY COVERED TRANSACTIONS.

(1)- The prospective primary participant certifies to the best of its knowledge and belief, that it
and all its principals: (a) Are not presently debarred, suspended, proposed for debarment,
declared ineligible, or voluntarily excluded §from covered transactions by any Federal
department or agency; (b) Have not within a three-year period preceding this proposal been
convicted of or had a civil judgment rendered against them for commission of fraud or a
criminal offense in connection with obtaining _.fattempting to obtain, or performing a public
(Federal, State or local) transaction or contrac under a public transaction; violation of Federal
or State antitrust statues or commission of emt ezzlement theft, forgery, brlbery, falsification or
destruction of records, making false statem nts, or receiving stolen property; (c) Are not
presently indicted for or otherwise criminally or civilly charged by a governmental entity
(Federal, Stéte or local) with commission of an 6f the offenses enumerated in paragraph (1) (b)
of this certification and (d) Have not within a three-year pericd proceeding this
application/proposal had one or more public t ansactions (Federal, State or local) terminated
for cause or defauit. {2). VWhere the prospective primary participant is unable to certify to any

of the statements in this certification, such pr spective participant shall attach an explanation
to this proposal.

CONTRACT AFFIDAVIT

I/We declare under penalty of perjury under the laws of the United States and the State of
New Hampshire that, in accordance with the provisions of Title 23 USC, Section 112(c), have
not either directly or indirectly entered into any agreement, participated in any collusion or
otherwise taken any action in restraint of fre jcompetitive bidding in connection with this

Proposal.

T
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Dated:

(If a firm or individual) -
Signature of Bidder

By
Address of Bidder
Names and addresses of members of the Firm:
(If a Corporation)
Signature of Bidder
Title
By _

Business Address.

Incorporated under the laws of the State of

_Names of Officers:

President ) \
: Name Address
Secretary
Name Address
Treasurer
Name Address
NTB Drilling Contract.doc 37
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New Hampshire Department of Transportaton
Statewide Geotechnical Subsurface Explorations 15667A
CONTRACTOR'S 'BID SCHEDULE
Northern Test Boring, Inc. _
TOTAL AMOUNT
ITEM PER UNIT PRICE (Quantity times Unit Price)
NO. |QUANTITY PAY UNIT ITEMS AND UNIT PRICES BID IN WORDS DOLLARS and CENTS DOLLARS and CENTS
General Mobilization and Demobilization
01.1 15 EACH  |AT $ 700.00 10,500.00
DOLLARS PER EACH
Flotation Equipment Mobilization and Demobilization
01.2 3 EACH [AT $ 7,000.00 21,000.00
DOLLARS PER EACH
Utility and DIG-SAFE Clearance '
013{ 3 EACH  |AT ‘ $ 500.00 1,500.00 |
DOLLARS PER EACH
Cathead Boring
02.1 1 EACH [AT $ 1,500.00 1,500.00
DOLLARS PER EACH
Truck Rig Boring
022 | =200 EACH  |AT. $ 20.00 4,000.00
DOLLARS PER EACH
Track Rig Boring .
023 | 100 EACH  [AT $ . 7500 7,500.00
DOLLARS PER EACH
7 Skid Rig Boring
024 | 10° EACH  |AT. $ 1,025.00 10,250.00
DOLLARS PER EACH
- Barge Rig Boring :
025 | 20 EACH |AT. $ 400.00 8,000.00
' DOLLARS PER EACH
Soil Boring, 3-inch Drive Casing on Land, depth 0 to 50 feet
03.11( 2000 FEET  [AT $ 23.00 46,000.00
DOLLARS PER FOOT
Soil Boring, 3-inch Drive Casing on Land, depjfh 50 to 100 feet
03.12| 200 FEET (AT $ 30.00 6,000.00
' DOLLARS PER FOOT
Soil Boring, 3-inch Drive Casing on Land, depth 100 to 150 feet
0313 50 FeeT  |AT. $ 50.00 2,500.00
DOLLARS PER FOOT '
Soil Boring, 3-inch Drive Casing on Land, d apih over 150 feet
03.14] 5 FEET  |AT. $ 150.00 750.00
DOLLARS PER FOOT
Soil Boring, 3-inch Drive Casing on Water, depth 0 to 50 feet
03.21| 250 FEET  |AT. $ 33.00 8,250.00
DOLLARS PER FOOT
Soil Boring, 3-inch Drive Casing on Water, depth 50 to 100 feet
03.22( 25 FEET  [AT. $ 50.00 1,250.00
DOLLARS PER FOOT
Soil Boring, 3-inch Drive Casing on Water, deﬁth 100 to 150 feet
03.23| 5 FEET  |AT $ 150.00 750.00
DOLLARS PER FOOT
Soil Boring, 3-inch Drive Casing on Water, depth over 150 feet
0324 5 FEET  |AT $ 150.00 750.00
' DOLLARS PER FOOT
Soil Boring, 4-inch Drive Casing on Land, depth O to 50 feet
03.31] 1000 FEET  |AT $ 23.00 23,000.00
DOLLARS PER FOOT
Contractor's Bid Schedule, Proposed Statewide Geotechnical Subsurface Explorations Contré'ct Page 10of 3




New Hampshire Department of Transportaton
Statewide Geotechnical Subsurface Explorations 15667A
CONTRACTOR'S BID SCHEDULE
Northern Test Boring, Inc.
TOTAL AMOUNT
ITEM PER UNIT PRICE (Quantity times Unit Pricc,
NO. |QUANTITY| PAY UNIT ITEMS AND UNIT PRICES BID IN WORDS DOLLARS and CENTS DOLLARS and CENTS
Soil Boring, 4-inch Drive Casing on Land, depth 50 to 100 feet
03.32| - 100 FEET (AT $ 30.00 | § 3,000.00
DOLLARS PER FOOT
Soil Boring, 4-inch Drive Casing on Land, depth 100 to 150 feet
0333 5 FEET  |AT. $ 100.00 | $ 500.00
, DOLLARS PER FOOT ‘
- Soil Boring, 4-inch Drive Casing on Land, depth over 150 feet
0334 o FEET DO NOT BID ' DO NOT BID
Soil Boring, 4-inch Drive Casing on Water, depth 0 to 50 feet
03.41 250 FEET AT, - $ 33.00(% 8.250.00
DOLLARS PER FOOT .
Soil Boring, 4-inch Drive Casing on Water, depth 50 to 100 feet _ ’
03.42 25 FEET AT ' $ 5000 $ 1,250.00
DOLLARS PER FOOT
Soil Boring, 4-inch Drive Casing on Water, depth 100 to 150 feet
0343 5 FEET AT~ - s 10000 [§ ~ 7500.00°
: DOLLARS PER FOOT
Soil Boring, 4-inch Drive Casing on Water, depth over 150 feet
03.44 0 "FEET ' DO NOT BID DONOTBID* .
Casing Bit Diamond Wear for Spin Casing ]
04 100 FEET AT, $ 8.00|$ 80C
DOLLARS PER FOOT
Soil Boring, 3-inch or 4-inch Hollow Stem Auger Borings on Land
05 200 FEET AT, $ 14.00 | $ 2,800.00
. DOLLARS PER FOOT
Additional Split Spoon Samples
06 [ 305 EACH  |AT. $ 35.00 | $ 10,675.00
DOLLARS PER EACH
3-inch Piston Samples
07 5 EACH AT - $ 40001 $ 200.00
‘ DOLLARS PER EACH
Rock Core on Land, Depth 0 to 50 feet
108.11| 500 FEET  |AT- _ $ 50.00 | $ 25,000.00
. DOLLARS PER FOOT
Rock Core on Land, Depth 50 to 100 feet I
08.12| 50 FEET  |AT : $ 75.00 | $ 3,750.00
DOLLARS PER FOOT
Rock Core on Land, Depth 100 to 150 feet ' .
08.13| 25 FEET  |AT $ 100.00 | $ 2,500.00
DOLLARS PER FOOT
Rock Core on Land, Depth Over 150 feet
08.14| 5 FEET  |AT $ 100.00 | $ 500.00
DOLLARS PER FOOT
Rock Core on Water, Depth 0 to 50 feet
08.21| 50 FEET  |AT $ 50.00 | § 2,500.00
DOLLARS PER FOOT
Rock Core on Water, Depth 50 to 100 feet
08.22| 25 FEET (AT $ 70.00 | $ 1,750.00
DOLLARS PER FOOT
Contractor’s Bid Schedule, Proposed Sfatewide Geotechnical Subsurface Explorations Contract Page 2 of 3



Contractor's Bid Schedule, Proposed Statewide Geotechnical Subsurface Explorations Contract

New Hampshire Department of Transportaton
Statewide Geotechnical Subsurface Explorations 15667A
CONTRACTOR'S BID SCHEDULE
Northern Test Boring, Inc.
TOTAL AMOUNT
ITEM PER UNIT PRICE (Quantity times Unit Price)
NO. |QUANTITY| PAYUNIT ITEMS AND UNIT PRICES BID IN WORDS DOLLARS and CENTS DOLLARS and CENTS
Rock Core on Water, Depth 100 to 150 feet
08.23 10 FEET AT $ 100.00 1,000.00
DOLLARS PER FOOT
Rock Core on Water, Depth Over 150 feet
0824 5 FEET  [AT $ 100.00 500.00
DOLLARS PER FOOT
Pavement Cores
09 50 EACH |AT $ 10.00 500.00
DOLLARS PER EACH
Borehole Sealing, Cased Boring
10.1 500 FEET AT $ 3.00 1,500.00
DOLLARS PER FOOT
Borehole Sealing, Auger Boring )
102 50 FEET  [AT $ 5.00 250,00
DOLLARS PER FOOT
Groundwater Level Observation Well with 1-1/2" Diameter Well Pipe
1141 1000 FEET AT $ 5.00 5,000.00
DOLLARS PER FOOT
Groundwater Level Observation Well with| 27 Diameter Well Pipe
1.2 500 FEET AT, $ 8.00 4,000.00
DOLLARS PER FOOT
. Bentonite Clay
13| 20 FEET  |AT $ 10.00 200.00
DOLLARS PER FOOT
Filter Sand :
114 40 FEET AT, $ 4.00 160.00
DOLLARS PER FOOT
Protective Riser Casing
1.5 20 EACH AT $ 50.00 1,000.00
DOLLARS PER EACH
Flush Mounted Road Box :
16| 20 EACH |AT $ 50.00 | $ 1,000.00
DOLLARS PER EACH ’
Decommission Groundwater Level Observation (Monitoring) Well )
11.7 20 EACH AT $ 150.00 3,000.00
DQLLARS PER EACH
Traffic Control Flaggers ‘
121 100 | MAN-HOURS [AT. : $ 30.00 3,000.00
DOLLA;RS PER MAN-HOUR '
Traffic Control for High Volume Lane Closure
122 20 HOURs [AT $ 200.00 4,000.00
DOLLARS PER HOUR
Standby Time
13 [ 100 HOURs [AT $ 75.00 | $ 7,500.00
DOLLARS PER HOUR
Direct Cosfs
14 0 Dollars DO NOT BID DO NOT BID
Bid Grand Total | $ 250,085.00
Page 3:0f 3




Northern Test Boring, Inc.

Certificate of Vote

|, Melissa Bolduc Nadeau, herby certify that | am duly
elected clerk of Northern Test Boring, Inc.

| hereby certify the following is a true copy of a vote
taken at a meeting of the Board of Directors of the corporation,
duly called and held on 5/30/2013 at which a quorum of the
board was present and voting.

Voted:

Michael A. Nadeau President of Northern Test Boring,
Inc. has the authority to bind, execute and deliver the
corporation in any contractual obligations with The State of
New Hampshire to provide subsurface investigations under
Agreement# 17 Statewide Geotechnical Subsurface
Explorations NH DOT Project:. Statewide 15667. Furthermore,
Mr. Nadeau has full authority to bind, execute and deliver the
corporation in any addition contractual obligations deemed
necessary to conduct business in The State of New
Hampshire.

I herby certify that said vote has not been amended or
repealed and remains in full force and effect as of 5/30/13 and
that Michael A. Nadeau and Melissa Bolduc Nadeau are duly
elected President and Clerk, respectively, of this corporation.

DATE: 5]50//% %M/

Clerk / Northern Test Boring, inc.



State of Nefr Hampshire
HBepartment of State

CERTIFICATE

I, William M. Gardner, Secretary of State of thd State of New Hampshire, do hereby -
certify that Northern Test Boring, Inc. a(n) Maine corporation, is authorized to transact
business in New Hampshire and qualified on Ju y 16, 2007. 1 further certify that all fees

and annual reports required by the Secretary of State's office have been received.

In TESTIMONY WHEREQOF, I hereto
set my hand and cause to be affixed
¢ Seal of the State of New Hampshire,
this 7™ day of May, A.D. 2013

| Q/ W“’/
e |
William-M. Gardner- .
Secretary of State




P
[

Vo DATE (MM/DDIYYYY)
ACORD CERTIFICATE OF LIABILITY INSURANCE 05/01/2013

IPRESENTATIVE OR PRODUCER, AND THE CERTIFICATE HOLDER.

THIS CERTIFICATE IS ISSUED AS A MATTER OF INFORMATION ONLY AND CONFERS NO RIGHTS UPON THE CERTIFICATE HOLDER. THIS
CERTIFICATE DOES NOT AFFIRMATIVELY OR NEGATIVELY AMEND, EXTEND OR ALTER THE COVERAGE AFFORDED BY THE POLICIES
"ELOW. THIS CERTIFICATE OF INSURANCE DOES NOT CONSTITUTE A CONTRACT BETWEEN THE ISSUING INSURER(S), AUTHORIZED

cerfificate holder in lieu of such endorsement(s)

IMPORTANT: If the certificate holder is an ADDITIONAL INSURED, the policy(ies) must be endorsed. If SUBROGATION IS WAIVED, subject to
the terms and conditions of the policy, certain policies may require an endorsement. A statement on this certificate does not confer rights to the

PRODUCER CONIACT  Pamela Edwards
o s Sences b, o TR e
Lewiston, ME 04240 L 5. Pedwards@rouxinsurance.com
INSURER(S) AFFORDING COVERAGE | nace
msurera: Crum & Forster Insurance Co. 42471
INSURED mnsurer g: Allmerica Financial Benefit ins. Co. . 41840
?lg;tk/ﬁgﬂg,egrgg{mg' Inc. INSURER c: Maine Employers Mutual Ins. Co. ' 11149
Gorham, ME 04038 wsurerp: Hanover Insurance Co. | 22292
INSURER £ : ‘
. INSURERF HE
COVERAGES CERTIFICATE NUMBER: REVISION NUMBER:

THIS 1S TO CERTIFY THAT THE POLICIES OF INSURANCE LISTED BELOW HAVE BEEN ISSUED TO THE INSURED NAMED ABOVE FOR THE POLICY PERIOD
INDICATED. NOTWITHSTANDING ANY REQUIREMENT, TERM OR CONDITION OF ANY CONTRACT OR QTHER DOCUMENT WITH RESPECT TO WHICH THIS
CERTIFICATE MAY BE ISSUED OR MAY PERTAIN, THE INSURANCE AFFORDED BY THE POLICIES DESCRIBED HEREIN IS SUBJECT TO ALL THE TERMS,
EXCLUSIONS AND CONDITIONS OF SUCH POLICIES. LIMITS SHOWN MAY HAVE BEEN REDUCED BY PAID CLAIMS.

INSR ADDL [SUBR] BOLICY EFF_ | POLICY EXP
LTR TYPE OF INSURANCE INSR POLICY NUMBER fMﬂllbDIYYEYYYJ (MI?IIDDIYEYXLY) LIMITS
A | GENERAL LIABILITY Y EPK100815 9/2312012 | 9/23/2013 | £ACH OCCURRENCE s 1,000,000
/| COMMERCIAL GENERAL LIABILITY PR QR ENIED el | § 50,000
CLAIMS-MADE D OCCUR MED EXP (Any one persan) | § 5,000
| PERSONAL & ADV INJURY s 1,000,000
\/ | Poiiution i.iabiiity GENERAL AGGREGATE $ 2,000,000
GEN'L AGGREGATE LIMIT APPLIES PER: PRODUCTS - COMP/OP AGG | § 2,000,000
Q POLICY e Loc $
= T y COMBINED SINGLE LIMIT
AUTOMOBILE LIABILITY Y AWP 6469138 03 9/23/2012 | 9/23/2013 £ aoedent N 1,000,000
ANY AUTO BODILY INJURY (Per person) | §
AL OYMNED Eﬁ;ﬁgg\;’\;—i‘; ‘BODILY INJURY (Per accident) | §
-OWN PROPERTY DAMAGE
HIRED AUTOS AUTOS {Per accident) $
| $
UMBRELLA LIAB OCCUR EACH OGCURRENCE $
EXCESS LiAB CLAIMS-MADE AGGREGATE ' $
DED } rRETENTION $ EE]
WORKERS COMPENSATION 18 7330 2 127772013 WG STATU- OTH-
C | AND EMPLOYERS LIABILITY YIN 1005733 127712012 v BRI | [T
ANY PROPRIETOR/PARTNER/EXECUTIVE L | 500,000
OFFICERMEMBER EXCLUDED? N/A EL EACH ACCIDENT $
(Mandatory in NH) E,L. DISEASE - EA EMPLOYEE | § 500,000
If yes, describe under
DESCRIPTION OF OPERATIONS below E.L DISEASE - POLICY LIMIT | § 500,000
il - p g . . N
Contractors Equip-Rented or Leased IHPB464797 03 9/23/2012 | 9/23/2013 [Blanket Limit: $65,000, Deductible;$5,000
| I |

DESCRIPTION OF OPERATIONS / LOCATIONS / VEHICLES (Attach ACORD 101, Additional Remarks Schedute, if more space is required)

New Hampshire DOT is additional insured.

CERTIFICATE HOLDER

CANCELLATION

New Hampshire DOT Materials & Research Bureau
Attn: Chuck Dusseault

PO Box 483 .

Concord, NH 033020483

SHOULD ANY OF THE ABOVE DESCRIBED POLICIES BE CANCELLED BEFORE
THE EXPIRATION DATE THEREOF, NOTICE WILL BE DELIVERED IN
ACCORDANCE WITH THE POLICY PROVISIONS.

AUTHORIZED REPRESENTATIVE/'/_. /
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