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NOTE: This gui de specification covers the
requirenents for determning the type, nature, and
characteristics of subsurface naterials as they
exist to the depths and at the | ocations specified.

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itens, choose applicable itens(s) or
insert appropriate information

Renmove information and requirenents not required in
respective project, whether or not brackets are
present.

Conment s and suggestions on this guide specification
are wel come and should be directed to the technica
proponent of the specification. A listing of
techni cal proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS should be subnitted as
a Citeria Change Request (CCR)
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NOTE: TO DOANLOAD UFGS GRAPHI CS
Go to http://wbdg. or g/ cch/ NAVGRAPH gr apht oc. pdf .
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PART 1 GENERAL

1.1 REFERENCES
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NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
this paragraph by organi zation, designation, date,

SECTION 02 32 00 Page 4



and title.

Use the Reference Wzard's Check Reference feature
when you add a RID outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Also use the
Ref erence Wzard's Check Reference feature to update
the i ssue dates.

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

speci ficati on when you choose to reconcile
references in the publish print process.
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The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

ASTM | NTERNATI ONAL ( ASTM

ASTM D 1452 (2009) Soil Investigation and Sanpling by
Auger Bori ngs

ASTM D 1586 (2008a) Penetration Test and Split-Barre
Sanmpling of Soils

ASTM D 1587 (2008) Thin-Walled Tube Sanpling of Soils
for Geotechni cal Purposes

ASTM D 2113 (2008) Rock Core Drilling and Sanpling of
Rock for Site Investigation

ASTM D 2487 (2006el1) Soils for Engi neering Purposes
(Unified Soil O assification Systen)

ASTM D 2488 (2009a) Description and ldentification of
Soil's (Visual - Manual Procedure)

U S. ARMY CORPS OF ENG NEERS ( USACE)
EM 1110- 1- 1906 (1996) Soil Sanpling

.2 UNI' T PRI CES
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NOTE: If Section 01 22 00.00 10 MEASUREMENT AND
PAYMENT is included in the project specifications,
this paragraph title (UNNT PRI CES) shoul d be del eted
fromthis section and the renaining appropriately
edi t ed subparagraphs bel ow should be inserted into
Section 01 22 00.00 10.
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Al'l nmeasurenents for paynent shall be nmade by or in the presence of the
Contracting Officer. The Contractor shall preserve all holes in good
condition until final neasurement and until the records and sampl es have
been exam ned and accepted. Paynent will be nade only for drilling and
pressure testing those holes or for excavating those test pits that are
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included in the SCHEDULE OF DRILLING SAMPLING AND TESTING or are
directed by the Contracting Oficer to be so drilled or excavated. Paynent
will not be made for any hole or testing for which satisfactory records
(and sanpl es), as determ ned by the Contracting Oficer, are not furnished.

2.1 Mobi I'i zati on and Denobilization

.2.1.1 Payment

Payment will be made for costs associated with nobilization and

denpbi |l i zation. Sixty percent of the Mbilization and Denobilization

| unp-sum price will be paid followi ng conpletion of noving onto the site,

i ncludi ng conpl ete assenbly in working order, of all equiprment necessary to
performthe required drilling, sanpling, pressure-testing and test pit
excavation operations. The remaining 40 percent of the contract |unmp sum
price will be paid after all site restoration is conpleted and all

equi pnent has been renoved fromthe site. No separate paynment will be made
for noves between holes or test pits.

.2.1.2 Unit of Measure

Unit of nmeasure: |unp sum

. 2.2 Auger Boring and Sanpling of Drill Holes
.2.2.1 Payment

Payment will be made for costs associated with Auger Boring and Sanpling,
[ ] mrinch Diameter Drill Holes.

.2.2.2 Measur enent

Auger Boring and Sanmpling, [__ ] mv inch Dianeter Drill Holes will be
neasured for paynment to the nearest 300 nm linear foot, based upon the
linear neters feet of holes that were actually drilled through overburden
with augers in accordance with the specifications. Masurenents will be
made fromthe original ground surface.

.2.2.3 Unit of Measure

Unit of neasure: linear nmeter foot.

. 2.3 Drive Sanple Boring and Sanpling

.2.3.1 Payment

Payment will be nmade for costs associated with Drive Sanple Boring and
Sanpling, - [__ ] mr inch Dianeter Sanples.

.2.3.2 Measur ement

Drilling for drive sanple boring and sanpling will be nmeasured for paynent
to the nearest 300 nm |inear foot, based upon the linear neters feet of
hol es that were actually drilled by drive-sanpl e-boring nmethods in
accordance with the specifications. Measurenents will be nmade fromthe
original ground surface.
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.2.3.3 Unit of Measure

Unit of neasure: linear m foot.

. 2.4 Undi st urbed Sanpl e Boring and Sanpling
.2.4.1 Paynment

Payment will be made for costs associated with Undi sturbed Sanpl e Boring
and Sanpling, [ ] mv inch Dianeter Sanpl es.

.2.4.2 Measur enment

Drilling for undisturbed sanmple boring and sanpling will be neasured for
paynment to the nearest 300 mr foot, based upon the linear neters feet of
hol es that were actually drilled by undisturbed sanpling nethods in
accordance with the specifications. Masurenents will be nade fromthe
original ground surface.

.2.4.3 Unit of Measurenent

Unit of neasure: linear m foot.

. 2.5 Core Hole Overburden Drilling, Wthout Sanpling

.2.5.1 Payment

Payment will be made for costs associated with Core Hol e Overburden
Drilling, Wthout Sampling, [__ ] my inch Dianeter Drill Hol es,
[Vertical] [Inclined].

.2.5.2 Measur ement

Core hole drilling through overburden in order to permt core drilling of
rock for [vertical] [inclined] holes where sanpling of overburden is not
required will be nmeasured for paynent to the nearest 300 nm foot, based
upon the linear neters feet of hole actually drilled and cased in
accordance with these specifications.

.2.5.3 Unit of Measure

Unit of neasure: linear mn foot.

.2.6 Core Drilling, [Vertical] [Inclined] Holes

.2.6.1 Paynment

Payment will be nmade for costs associated with Core Drilling [Vertical]
[Inclined] Holes for [ | ] mr inch Di aneter Cores.

.2.6.2 Measur enent
Core Drilling [Vertical] [Inclined] Holes for [ ] mr inch Dianeter
Cores will be neasured for paynent to the nearest 300 nm foot, based upon

the linear neters feet of hole actually drilled in rock in accordance with
the specifications.
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.2.6.3 Unit of Measure

Unit of neasure: |inear nm foot.

2.7 Pressure Testing (Hydraulic)

.2.7.1 Payment

Payment will be made for costs associated with Pressure Testing (Hydraulic).

.2.7.2 Measur enent

Pressure Testing (Hydraulic) will be neasured for paynment based upon the
nunber of hours that pressure testing (hydraulic) was actually performed at
the direction of the Contracting Oficer and in accordance with the
specifications or as otherwi se required. Pressure testing (hydraulic) wll
be neasured fromthe tine the pressure testing is begun at the direction of
the Contracting Oficer to the tinme of conpletion of the test as detern ned
by the Contracting Oficer. Tine spent in placing packer elements in the
hol es, raising or |lowering the packer elenents fromone lift to another, or
renovi ng the packer elenents fromthe holes and time spent in preparation
for testing will not be included.

.2.7.3 Unit of Measure

Unit of neasure: hour.

.2.8 Test Pit Excavation

.2.8.1 Paynment
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NOTE: Delete the first bracketed option belowif

t he paynent paragraphs are inserted in Section 01 22
00. 00 10 MEASUREMENT AND PAYMENT; ot herw se delete
the second bracketed option
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Payment will be made for costs associated with excavating test pits in
accordance with [this section] [Section 01 22 00.00 10 MEASUREMENT AND
PAYMENT] .

2.8.2 Measur enent

Test Pit Excavation will be measured for payment based upon the contract
unit price for each test pit excavated[, which includes the cost of all
shoring material s].

2.8.3 Unit of Measure

Unit of neasure: each.

2.9 Test Pit Undi sturbed Sanpl e

2.9.1 Payment

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

NOTE: Delete the first bracketed option belowif
t he paynent paragraphs are inserted in Section 01 22

SECTION 02 32 00 Page 8



00. 00 10 MEASUREMENT AND PAYMENT; ot herw se del ete

t he second bracketed option.
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Payment will be made for costs associated with undisturbed sanpling in a
test pit in accordance with [this section] [Section 01 22 00.00 10
MEASUREMENT AND PAYMENT] .

.2.9.2 Measur enent

Test Pit Undisturbed Sanple will be neasured for paynent based upon the
contract unit price for each sanpl e obtained.

.2.9.3 Unit of Measure

Unit of neasure: each.

.2.10 Material for Shoring/Lining Pit Excavation
.2.10.1 Payment

Payments will be made for costs associated with Shoring/Lining Test Pit
Excavations at the contract unit price for each test pit excavation.

.2.10.2 Measur enent

Material used for shoring/lining test pit excavations will be neasured for
paynent based upon the anmount of nmaterial actually used as directed by the
Contracting O ficer for shoring/lining the excavations. Material salvaged
and re-used at the direction of the Contracting Oficer will be paid for at
the rate of 30 percent of the contract unit price.

.2.10.3 Unit of Measure

Unit of neasure: each.

.2.11 Casing Left in Drill Holes

.2.11.1 Payment

Payment will be made for costs associated with Casing Left in Drill Holes,
[ ] mr inch Dianeter.

.2.11.2 Measur ement

Casing Left in Drill Holes will be neasured for paynent to the nearest 300
nmr foot, based upon the linear neters feet of casing actually left in the
drill holes at the direction of the Contracting Oficer.

.2.11.3 Unit of Measure

Unit of measure: linear n foot.

.3 SYSTEM DESCRI PTI ON

The Contractor shall provide the data to deternine the type, nature, and
characteristics of subsurface materials and the extent and conditions of

the various materials as they exist to the depths and at the | ocations
specified. This is to be acconplished by nmeans of [auger borings], [drive
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sanmpl e borings] [undisturbed sanple borings] [core drilling] [pressure
testing] [test pits] [

. 3.1 Auger Borings and Sanpling

An auger boring is any boring made in unconsolidated soils with a
conventional manually or power-driven earth auger for the purpose of
obt ai ni ng sanpl es of subsurface materials. Auger boring and sanpling shal
be performed in accordance with [Chapter [__ ], EM 1110-1-1906] [

ASTM D 1452], [as directed by the Contracting Oficer].

. 3.2 Drive Sanple Borings and Sanpling

A drive sanple boring is a boring nmade through unconsolidated or partly
consol i dat ed sedi nents or deconposed rock by neans of a nechanically driven
sanpler. The purpose of these borings is to obtain know edge of the
conposition, the thickness, the depth, the sequence, the structure, and the
pertinent physical properties of foundation or borrow nmaterials. Drive
sanmpl e boring and sanmpling shall be performed in accordance with [Chapter
[ ] of EM 1110-1-1906] [ASTM D 1587] [as directed by the Contracting
Oficer]. Standard Penetration Tests (SPT) shall be perforned in
accordance with [Appendi x | ] of EM 1110-1-1906] [ASTM D 1586].

.3.3 Undi st urbed Sanpl e Borings and Sanpling

An undi sturbed sample boring is a boring made to obtain soil sanples which,
when tested, will show properties as close to the in situ (in place)
properties as any sanple which can be obtained. Al undisturbed sanpling
shal | be acconplished in accordance with [Chapter [__ ] of EM 1110-1-1906
] [ASTM D 1587] [as directed by the Contracting O ficer].

.3.4 Core Drilling
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NOTE: See TABLE 1 COVMON CORE DI AMETERS
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Drilling of cores shall be [by any approved standard and accepted mnet hod of
rotary rock core drilling that will provide continuous and conpl ete rock
cores of the required diameter fromany subsurface interval of bedrock
specified for investigation] [perfornmed in accordance with ASTM D 2113].
The nethod used shall provide equally good recovery of cores from both hard
and soft rocks.

.3.5 Pressure Testing (Hydraulic)

Hydraulic pressure testing is the process of forcing water under pressure
into subsurface rock formations through pre-drilled holes for the purpose
of determ ning the subsurface | eakage conditions and possible grouting
requirenents.

.3.6 Test Pit Excavation and Sanpling

A test pit is any excavation in soil, hardpan, deconposed rock, or other
unconsol i dated or partially consolidated overburden materials which has an
open cross-sectional area |large enough to permt efficient excavation and
shoring/lining, engineering and geol ogi cal inspection and phot ographi ng of
the subsurface soils and nmanual undisturbed sanpling fromw thin the test
pit. Al test pits shall be excavated, dewatered (if necessary),
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1.

shored/lined and protected from surface water drainage in accordance with
all applicable Federal, State, |ocal, Corps of Engineers, and OSHA safety
regul ati ons.

4 SUBM TTALS
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NOTE: Review submittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submttals
required for the project. Submittals should be kept
to the mininmumrequired for adequate quality control.

A“G following a subnmittal itemindicates that the
submittal requires Governnent approval. Sone
submittals are already marked with a “G'. Only
delete an existing “G" if the subnittal itemis not
conpl ex and can be reviewed through the Contractor’s
Quality Control system Only add a “G if the
submittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the subnmittal tags nay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) are: "AE" for
Architect-Engineer; "DO' for District Ofice

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

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Army projects.

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for [Contractor Quality Control
approval .][information only. Wen used, a designation following the "G'
designation identifies the office that will review the submttal for the
CGovernment.] The followi ng shall be submitted in accordance with Section
01 33 00 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Drilling Log[; CI[; G [

The Contractor shall submit conplete, |egible copies of DRILLING
LOG ENG FORM 1836 and 1836A and records to the Contracting
O ficer [upon conpletion of the work or at such other tine or
times as he may be directed] [within [ ] days after a [hole]
[test pit] is conpleted].

SD- 03 Product Data
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Permts, Certifications, and Licenses

Copies of all permts, certifications, and licenses prior to
starting work.

Schedul e of Drilling, Sanpling, and Testing[; C[; G [____ 11
Prior to starting work, the Contractor shall submt a plan for

drilling, sanpling, testing, and safety. The plan shall include,

but shall not be linmted to, the proposed nethod of drilling and

sanpling including a description of the equipnent and sanpling
tools that will be used, a listing of any subContractors to

i nclude a description of how the subContractors will be used and a
description of all methods and procedures that will be utilized to
insure a safe operation and to protect the environment. This
submittal shall also include a statenent of the prior experience,
in the type of work described in these specifications, of the
person or persons designated to performthe work specified

herein. No work shall be performed until this plan has been
approved and no deviation fromthe approved plan will be pernmitted
wi t hout prior approval by the Contracting Oficer

5 CARE AND DELI VERY OF SAMPLES
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NOTE: Insert delivery address for sanples.
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5.1 Cener al

The Contractor shall be solely responsible for preserving all sanples in
good condition. Sanples shall be kept fromfreezing and from undue
exposure to the weather, and shall keep all descriptive |abels and

desi gnations on sanple jars, tubes, and boxes clean and legible until fina
delivery of sanples to, and acceptance by, the Contracting Oficer. Except
as ot herwi se specified, the Contractor shall deliver sanples to [ ].
Sanpl es shall be delivered within the tinme linmits specified for each type
of investigation or in accordance with schedul es prepared by the
Contracting Oficer.

.5.2 Undi st ur bed Sanpl es

Every precaution shall be taken to avoid damage to sanples as a result of
carel ess handling and undue delay in shipping. Sanples shall be shipped in
contai ners approved by the Contracting O ficer and shall be of sufficient
durability to protect the sanples from any damage during shipnent. The
sanpl e tubes shall be well packed in vermculite or other equal nmateria
approved by the Contracting Oficer to protect the sanpl es agai nst

vi bration. The Contractor shall avoid exposing seal ed and crated sanples
to precipitation, direct sunlight, freezing and tenperatures in excess of
38 degrees C 100 degrees F. Sanples permitted to freeze, even partially,
shal |l be replaced by the Contractor. 1In general, no undisturbed sanpl es
shall remain on the site of sanpling for nore than one week before

shi pnent. Sanpl es shall be stored and shipped with the tube in a
[horizontal] [vertical] position in order to prevent consolidation and
segregation or change of water content.
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1.6 PRQIECT/ SI TE CONDI TlI ONS

1.6.1 Envi ronnent al Requi renents
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NOTE: Sel ect appropriate alternative.
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[ The Contractor shall comply with Section 01 57 20.00 10 ENVI RONMVENTAL
PROTECTI ON. ]

[In order to prevent and to provide for abatenment and control of any

envi ronmental pollution arising from Contractor activities in the
performance of this contract, the Contractor and its subContractors shal
comply with all applicable Federal, State, and local |aws, regulations, and
ordi nances concerni ng environmental pollution control and abatenent.

a. The Contractor shall be responsible for keeping i nformed of al
updates and changes in all applicable |aws, regulations, and ordi nances.

b. The Contractor shall not pollute |akes, ditches, rivers, springs,
canal s, waterways, groundwaters, or reservoirs with drill fluids,
fuels, oils, bitunens, calciumchloride, insecticides, herbicides, or
other materials that may be harnful to the environnment or a detrinent
to outdoor recreation.]

1.6.2 Fi el d Measurenents

The approxi mate |l ocations of [drill holes] [test pits] [ ] are shown on
the attached drawi ngs. The actual |ocations will be established in the
field by the Contracting Oficer prior to the start of work. The

el evations of the established |ocations will also be provided by the
Contracting Officer prior to the start of work. The Contractor will
provi de access to the locations as necessary for the prosecution of the
work. Since no separate paynment will be made for access construction, all
costs associated with this shall be included in the cost of [drilling]

[ excavating] .

1.7 SEQUENCI NG AND SCHEDULI NG
1.7.1 Schedul e of Drilling, Sanpling, and Testing

The schedule of Drilling, Sanpling, and Testing is [shown on the draw ngs.]
[listed in the follow ng schedul e:]

[ HOLE NO. ] DEPTH VERTI CAL OR SPECI AL
[PIT NO] METHOD METERS I NCLI NED I NSTRUCTI ONS

SCHEDULE OF DRILLING SAMPLI NG AND TESTI NG
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[ HOLE NO. ] DEPTH VERTI CAL OR SPECI AL
[PIT NO] METHOD FEET I NCLI NED I NSTRUCTI ONS

1.7.2 Order of Wrk
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NOTE: Sel ect appropriate alternative.

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEEEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

[ The Contractor shall comrence operations on [Hole No. [ 1] [Test Pit
No. [ 11 1 ] and proceed so as to conplete [Holes] [Test Pit] [ Nos.
[ 1. 1 ], and [ ]] before starting [Hole] [Test Pit] Nos.

[ The order in which the work is to be acconplished will be determined in
the field by the Contracting Oficer.]

[It is intended that the [drilling] [test pit excavating] [__ ] be
acconplished in the nunmerical sequence indicated in the [ SCHEDULE OF

DRI LLI NG SAMPLI NG AND TESTI NG shown on the drawings] [listed in paragraph
SCHEDULE OF DRILLING SAMPLING AND TESTING ; however, the Contracting
Oficer may vary the order whenever and in whatever manner is deenmed best

for acconplishing the work.

a. The Contractor shall provide a qualified, |icensed Geol ogi st
experienced in subsurface exploration for each drill unit to oversee
all drilling, sanpling, and field testing operations. This individua

shal | be responsible for the preparation of a separate |og and/or
report for each boring, pressure test, or test pit. This individua
shal |l al so be responsible for the preparation of all soil and rock
sanmpl es for delivery to the designated point.

b. The presence of a Governnent representative or the keeping of
separate drilling records by the Contracting O ficer shall not relieve
the Contractor of the responsibility for the work specified in this
speci fication.]

1.8 PERM TS, CERTI FI CATI ONS, AND LI CENSES
The Contractor shall conply with all Federal, State and |ocal | aws,
regul ati ons and ordi nances relating to the performance of this work. The
Contractor shall procure all required pernmts, certifications and |icenses
required by Federal, State, and local |law for the execution of this work.

PART 2 PRODUCTS

2.1 CONTAI NERS

The Contractor shall furnish jars, tubes, and boxes that neet the follow ng
requirenents. All such containers will becone the property of the
CGovernment and the cost thereof shall be included in the contract price for

SECTION 02 32 00 Page 14



the applicable itemfor which paynment is provided.
.11 Sanpl e Jars

Sanple jars shall be [0.5 L 1 pint] [1.0 L 1 quart] capacity, w de-nouth
[over 57 mm 2-1/4 inches in dianeter] [glass] [plastic] jars with
noi sture-tight screw tops.

1.2 Shi ppi ng Boxes

Boxes for shipping sanple jars shall be [corrugated cardboard] [wooden]
boxes that have the capacity to hold no nore than 12 sanple jars and the
strength to contain and protect the jars and their contents under ordinary
handl i ng and environmental conditions.

.1.3 Tubes and Crates

Undi st ur bed sanpl es shall be shipped in thin walled Shel by tubes packed in
crates.

. 1.4 Cor e Boxes

Longitudinally partitioned, hinged top, wooden core boxes constructed of

pl ywood and dressed | unber or other approved materials in genera

accordance with the arrangenent and di nensions shown in FIGURE 1 shall be
used for all rock cores. As many core boxes as may be required shall be
used to box all core. Core boxes shall be conpletely equipped with al
necessary partitions, hinges, and a hasp for holding down the cover. In
addition, the Contractor shall provide wood spacers nmade of surfaced | unber
(not plywood) and havi ng dinmensions that are 3 mr 1/8 inch | ess than the

i nsi de di nensi ons of the individual core box troughs and no | ess than 19 mr
3/4 inch thick for blocking the core in the boxes and for providing a
mar ki ng space to identify core runs and pull depths/el evations. The
quantities of these blocks that are required are: ten bl ocks per core box
for 75 mm 3 inch or snaller core, five blocks per core box for 100 mr 4 inch
and PQ core, and three bl ocks per core box for 150 mr 6 inch core. The
box shoul d have the foll owi ng capacities:

150-mm core single row of core
100-mm or PQ core 2 rows of core
75-mm or smaller core 3 or 4 rows of core
6-inch core single row of core
4-inch or PQ core 2 rows of core
3-inch or smaller core 3 or 4 rows of core

The maxi mum | ength of a core box shall be 1.2 m 4 feet for 75 mr 3 inch or
smal l er core and shall be di nmensioned so that a box will hold 3.6 to 4.9 n
12 to 16 feet of core. The maximum|length of a core box for core that is

larger than 75 mr 3 inches shall be 1.5 m 5 feet.

.2 LABELS
2.1 Sanpl e Jar Label s
A printed or type-witten, fade resistant and waterproof |abel shall be

affixed to the outside of each jar and shall contain the follow ng
i nformation:
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PRQIECT LOCATI ON

(Such as Tabl e Rock Dam (Such as Borrow Area B)
HOLE NO. STATI ON
JAR NO of JARS
TOP ELEV. OF HOLE DEPTH OF SAMPLE

DESCRI PTI ON OF MATERI AL

(Such as Mdist, silty, medi um sand)

2.2 Shi ppi ng Box Label s

Each box of jar sanples shall be identified w th weatherproof and
wear - proof | abels indicating the foll ow ng:

PROJECT: | ]
LOCATION: | ]
JAR SAMPLES FROM HOLE OR HOLES: [___ ]

.2.3 Cor e Box Label s

Core boxes shall be identified with stenciled | abels. The infornmation on
this label shall contain the foll ow ng:

PRQJECT: [__ ]
HOLE NO. [ ]
BOX NO.  [___ ]
TOTAL NUMBER OF BOXES FOR THE HOLE: [__ ]

PART 3 EXECUTI ON

3.

3.

1 MOBI LI ZATI ON AND DEMOBI LI ZATI ON

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

NOTE: Delete this paragraph if Mbilization and

Denobi lization is not a separate paynent item
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1.1 Mobi | i zati on

Mobi i zation shall consist of the delivery to the site of all plant,

equi prrent, materials and supplies to be furnished by the Contractor, the
compl ete assenbly in satisfactory working order of all such plant and
equi prent at the jobsite and the satisfactory storage at the site of al
such materials and supplies.

.1.2 Denobi | i zati on

Denobi l i zati on shall consist of the renoval fromthe site of all plant,
equi prent, materials and supplies after conpletion of the work and al so
includes, at the direction of the Contracting O ficer, the cleanup and

renoval of all scrap, waste backfill material, waste drilling fluid, soi
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contami nated with engi ne/hydraulic oil, backfilling all sunps or
excavations resulting fromthe operations and, in general, returning the
site as close to its original condition as possible.

.2 EQUI PMENT AND SUPPLI ES
2.1 Auger Boring and Sanpling

The equi pnent to be furnished by the Contractor for making auger borings
shal | include, but not be limted to, standard continuous flight augers
and/ or standard cup-type earth augers, simlar or equal to the Iwan Auger
and not less than 100 nr 4 inches in dianeter unless otherw se approved.
The augers shall be conpletely equipped with all the accessories necessary
for boring and sampling of overburden materials to the depths and di ameters
speci fied or shown on the draw ngs.

. 2.2 Drive Sanmple Boring and Sanpling

Equi prent to be furni shed by the Contractor for making drive sanple borings

shal | include, but not be limted to, standard [50 mr 2-inch OD] [[___ ] mMm
inch OD] [split barrel] [solid barrel] drive sanplers and power-driven

drilling machinery of a type or types approved by the Contracting O ficer,

complete with a [ ] kN drive-hamrer drive-hamrer of [ ] - pound wei ght

and all other accessories for taking sanples of all types of soils or
deconposed rock at the locations and to the depths indicated [in the
SCHEDULE OF DRILLING SAMPLING AND TESTI NG shown on the drawings] [in the
schedul e i n paragraph SCHEDULE OF DRI LLI NG SAMPLING AND TESTING . The
drive shoe for the split barrel sanplers shall be of hardened steel and
shal |l be replaced or repaired when it becones dented or distorted.
Supplies shall include, but not be linmted to, all casing, drill stem
drill bits, drill fluid and additives, punps, and power necessary to
acconplish the required boring and sanpling.

. 2.3 Undi st urbed Sanpl e Boring and Sanpling

Equi pnrent to be furnished by the Contractor for making undi sturbed sanple

borings shall include, but not be limted to, power-driven drilling

machi nery of an approved type or types conplete with the special devices
and accessories enunerated and described hereinafter. Drilling nmachinery
shal |l be of the hydraulic feed type. Supplies shall include, but not be
limted to, all sanplers, casing, drill stem drill bits, drill fluid and
addi tives, punps, and power necessary to acconplish the required boring and
sampling. Drill casing, if used, shall be of such ninimuminside dianeter

as to allow use of the sel ected sampler

a. Sands and Cohesive Soils: The sanpling device used to sanple fine
to nedium grain sands and cohesive soils shall be a fixed or stationary
pi ston type that uses a [75-mr 3-inch ] [125-mmr 5-inch] dianmeter thin
wal | Shel by tube. [Subject to the approval of the Contracting Oficer
floating or free piston and non-piston type sanplers nay be used

provi ded adequate neans, such as check val ve or vacuum system are
provided to prevent |oss of sanples.]

b. Stiff and Dense Soils: The sanmpling device for obtaining sanples
of stiff and dense soils shall be sinmlar or equal to a Denison double
tube, swi vel head core barrel, or a Pitcher sampler and nust be
approved by the Contracting O ficer prior to use.
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3.2. 4 Core Drilling - [ ] mr inch Dianeter Core

Rk bk bk A IR R R Sk O O S R S AR R Rk O o O IR Ik S I S b R R

NOTE: See TABLE 1 COVMON CORE DI AMETERS
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Equi pment to be furnished by the Contractor for core drilling shall include
core-drilling machinery of a type or types approved by the Contracting
Oficer conplete with all the accessories needed to take continuous rock
cores of a dianeter consistent with bit size to the depths specified. The
Contractor shall use, as a mninum a standard ball-bearing, sw vel-head,
doubl e-tube core barrel, or equivalent. The capacity of the core barre
shal |l not exceed 3.2 m 10.5 feet of core. Supplies for core drilling to be
furni shed by the Contractor shall include, but not be limted to, all
casing, drill rods, core barrels, coring bits, piping, punps, water, tools,
and power required for drilling and all boxes and containers required for
core sanples. Selection of the type of bit shall be at the Contractor's

di scretion provided that the selected bit produces high quality rock core.
(see paragraph SUPPLEMENTAL [BORINGS] [PITS]). [The Contractor's drilling
equi prrent shall be capable of drilling inclined as well as vertical core
hol es as specified.]

3.2.5 Pressure Testing (Hydraulic)

Pressure testing equi pment to be furnished by the Contractor shall include,
but not be limted to, the follow ng: water punp with a m ni mum capacity of
3.15 L/second 50 gprr that is capable of delivering a constant discharge
pressure of [ ] kPa psi, double expander packers w th rubber expansion
elements set [1.5] [3] [___ ] m([5] [10] [___ ] feet apart with piping so
arranged that water may be admitted either bel ow the bottom packer el enent
or between the two packer elenents, a pressure relief valve, a pressure

gage capabl e of measuring water pressures to the nearest [__ ] kPa ps
and water neter capable of nmeasuring flows to the nearest [__ ] 0.1
L/ second gpn. Supplies shall include, but not be [imted to, all accessory

val ves, gages, surge tanks, stopcocks, plugs, expanders, potable water for
testing, standby punps, fuels, pipes, pressure hose, and tools necessary
for maintaining uninterrupted tests for each boring to be tested. The
pressure test equiprment shall be configured so that the pressure gage is

| ocated at the top of the hole, a by-pass water line and valve are | ocated
bet ween the punp and the gage, a flow neter is | ocated between the by-pass
and the pressure gage, and a valve is located in the |ine between the flow
neter and the pressure gage. All equipnent and supplies used for pressure
testing shall be approved by the Contracting O ficer prior to use.

3.2.6 Test Pit Excavation and Sanpling

Sel ection of the test pit excavation, shoring/lining and dewatering (if
necessary) nethods and equi pnent shall be at the Contractor's discretion
but nust be approved by the Contracting O ficer. Wen the nunber of test
pits to be excavated is |arge, and when adaptabl e mechani cal trenching
equi prrent is available, the Contracting O ficer may require that such
nechani cal excavating equi pnent be used to expedite conpletion of the
pits. Supplies which the Contractor shall furnish for obtaining

undi sturbed sanpl es shall include, but not be limted to, split netal
cylinders and/or nmetal or wooden boxes of acceptable sizes and types. The
m ni mum i nsi de di mensions of the cylinders shall be [ ] mr inches in
dianmeter by [ ] mv inches in length. The wooden boxes shall be cubic
in shape with a mninuminside dinension of [ ] mr inches. Accessories
to be supplied by the Contractor shall include, but not be linted to, a
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smal | sanple triming shovel or spade, hatchet, trinming knife, [
and facilities for nmelting and brushing sanme, trowels, |abels, and boxes
for shipping sanples. The Contractor shall also furnish all materials
required for shoring/lining to conply with all applicable safety

regul ations. The Contracting Officer may require the Contractor to sal vage
and re-use this shoring/lining material in successive test pits.

.3 | DENTI FYI NG SAMPLES

Sanpl e jars, shipping boxes, and | abels shall conply with PART 2,

par agr aphs SAMPLE JARS, SHI PPI NG BOXES, and LABELS, respectively. [In
addition, a noisture proof |abel containing the project nane, hole nunber
and sanpl e nunber shall be placed inside the jar or this information can be
witten using a waterproof pen or scribed on the jar Iid.] The Contractor
shall take all precautions required to insure that the shipping boxes are
not subjected to rough handling or damagi ng environnmental conditions [, and
conplies with paragraph CARE AND DELI VERY OF SAMPLES]. [A copy of the
boring log for the portion of the boring that the sanples cane from shal

be encl osed in the shipping box.]

.4 AUCGER BORI NG AND SAMPLI NG

Sanpl es shall be | abel ed in accordance w th paragraph | DENTI FYI NG SAMPLES.
Sanpl es shall be obtained for each change of overburden material and at

maxi mum vertical intervals of [0.3] [1] [1.5] [__ ] m[1] [3] [5] [ ]
feet [as directed by the Contracting Officer]. 1In order to retain the
natural noisture content of the material to the fullest extent possible,

all sanples shall be of sufficient volunme to conpletely fill the sanple
jars and the sanples shall be placed in the sanple jars as soon as possible
after they are taken fromthe hole. Al sanple jars shall be labeled. In
general, no sanple shall remain on the site of boring for nore than 1 week
after being taken fromthe boring and placed in a jar.

.5 DRI VE SAMPLE BCRI NG AND SAMPLI NG

Sanpl es shall be | abel ed in accordance w th paragraph | DENTI FYI NG SAMPLES.
Drive sanple borings drilled through overburden materials shall be suitably
cased to pernmit obtaining drive sanples of the size or sizes specified or
as directed. Sanples shall be taken either continuously or at maxi mum
vertical intervals of [1] [1.5] [___ ] m[3] [5] [ ] feet or at a
change in materials [in accordance with instructions contained in the
SCHEDULE OF DRILLING SAMPLING AND TESTING [as shown on the draw ngs] or
as otherwi se directed by the Contracting O ficer. The sanpler shall be
driven with the force of the [620 140] [__ ] N pound drive hamer under a
free fall of [__ ] mr inches. To minimze the conpacting effect of
casing driving when casing is used to stabilize a boring, the bottomof the
casing shall be kept as high above the soil sanpling zone as conditions
permt. |If hollow stemauger is used as a casing and/or to advance the
boring, a plug assenbly nmust be used to keep soil fromentering the inside
of the auger. Above the water table, sanples shall be obtained froma dry
hole. Below the water table, water shall be maintained within the hole at
or above the groundwater level. Were information on the natural water
content of soils above the water table is not needed and when approved by
the Contacting O ficer, boreholes nmay be drilled wi thout casing by using a

suitable drilling fluid to prevent collapse of sidewalls. Wen a drilling
fluid is used, soil sanmpling shall be done by such means that wll prevent
inclusion of drilling fluid in the sanples. The sanples shall be placed in

sanple jars as soon as possible after they are taken fromthe hol e and,
when possi ble, the volunme of the sanple shall be |large enough to conpletely
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fill the sanple jar in order that the natural moisture content of the
material may be retained to the fullest extent possible. Al sanples shal
be |l abeled. No sample shall remain at the site of boring for nore than one
week after being taken fromthe hole.

.6 UNDI STURBED SAMPLE BORI NG AND SAMPLI NG

In general, |abeling of undisturbed sanples shall conformto paragraph

| DENTI FYI NG SAMPLES. Particul ar care shall be taken to indicate the top
and bottom of each sanple tube. Tubes and crates for undi sturbed sanples
shal | be | abeled "DO NOT JAR OR VI BRATE" and "HANDLE, HAUL, AND SH P IN A
[ HORI ZONTAL] [ VERTI CAL] POSI TI ON'.

.6.1 Pr ocedur e

The procedure for Undi sturbed Sanple Boring and Sanpling shall be the sane
as outlined in paragraph DRI VE SAMPLE BORI NG AND SAMPLI NG, except that the
sanpl i ng device shall be advanced downward by one continuous, snmooth drive
using the drill rig's hydraulic feed system The hydraulic down pressure
shall be read and recorded at 150 mm 6 inch intervals during each sanple
drive. The sanpling device for stiff and dense soils shall be advanced by
continuous rotation of the outer cutting barrel in conjunction with use of
drill fluid circulation. Driving of any undi sturbed sanpling device by
nmeans such as a drop hamrer will not be pernitted.

.6.2 Seal i ng
.6.2.1 Alternate 1

The soil sanple obtained in a thin wall Shelby tube shall be retained in
the tube and sealed on both ends with a nechanically expandable O ring
seal ing disk of the appropriate size.

.6.2.2 Alternate 2

The soil sanple obtained in a thin wall Shel by tube shall be extruded from
the tube in the field as soon as the tube is renmoved fromthe boring by a
nmet hod approved by the Contracting Oficer. The extruded soil sanple shal

i medi ately be wapped in [alum numfoil] [thin plastic wap] and placed in
the center of a [netal bottonmed, waxed cardboard] [plastic] tube that has a
dianeter of at least 25 mr 1 inch larger than the dianeter of the soi
sanple, is at least 25 nmm 1-inch | onger than the length of the soil sanple,
and has at least 13 mr 1/2-inch of congeal ed [50/50 mixture of paraffin and
m crocrystalline wax] [m crocrystalline wax] in the bottom The annul ar
space between the soil sanple and the tube shall be filled with [a 50/50

m xture of paraffin and mcrocrystalline wax] [mcrocrystalline wax] to a
di stance of at least 13 mr 1/2-inch above the top of the soil sanple.

.6.2.3 Alternate 3

Both ends of the soil sample tube/liner obtained with a Denison barrel, or
its equivalent, shall be cleaned out to renove all drill fluid contam nated
and/ or disturbed soil or to a m ninumdistance of 50 mr 2 inches fromthe
ends of the tube/liner. Any material renpved that is not contam nated with
drill fluid shall be placed in a sanple jar and | abel ed in accordance with
par agr aph | DENTI FYI NG SAMPLES. The cl eaned out ends of the sanple |iner
tube shall then be sealed with [a 50/50 m xture of paraffin and
mcrocrystalline wax] [mcrocrystalline wax]. A netal or wooden di sk,
having a dianmeter just slightly smaller than the inside dianmeter of the
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i ner tube shall be inserted into the wax to a distance of 6 mr 1/4-inch
fromthe end of the soil sanmple. The wax plugs shall be flush with the
ends of the tube and a final seal consisting of a netal cap or tape shal
be placed over the ends of the tube.

T CORE HOLE OVERBURDEN DRI LLI NG

[ Wher e sanpl es of overburden materials are required in connection with core
drilling, the soil overburden shall be drilled and sanpled in accordance
with the applicable provisions for the type of sanples required.] [ Were
sanpling of the overburden materials is not required, the Contractor nay
utilize any nethod and equi pnent for drilling and, if required, casing
through the overburden that will not affect the quality of the core
drilling fromthe rock surface downward in accordance with these
specifications. The method chosen nust be approved by the Contracting
Oficer prior to starting any overburden drilling.]

. 8 CORE DRI LLING - [ ] mv inch DI AMETER CORE

Rk Ik Sk kR IR R R Ik O R R Rk Rk S R R R O O kS I O I S

NOTE: See TABLE 1 COVMON CORE DI AMETERS.
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.8.1 Pr ocedur e

Al'l holes shall be drilled [vertically] [at the inclined angles [indicated
in the SCHEDULE OF DRI LLI NG SAMPLI NG AND TESTI NG shown on the draw ngs]
[listed in paragraph SCHEDULE OF DRI LLI NG SAMPLING AND TESTING] to the
bottom el evati ons or depths specified unless indicated in the schedul e of
borings or directed to be drilled otherwise. Of-setting of borings from
the locations specified in the Plan of Borings or as shown on the draw ngs,
will not be permtted without prior approval. Casing through the
overburden may be required. This casing shall be sealed in the rock at the
el evation where rock is encountered prior to commencenent of rock coring.
The Contractor shall operate his drills at such speeds and with such down
pressures and shall control drill fluid pressures and quantities to insure
maxi mum core quality and recovery in whatever kind of rock is encountered.
VWhere soft or broken rock is encountered, the Contractor shall reduce the
length of runs to 1.5 m 5 feet or less in order to reduce and/ or keep core
| oss and core disturbance to the minimum Failure to conply with the
foregoi ng procedures shall constitute justification for the Contracting
Oficer torequire redrilling, at the Contractor's expense, of any boring
fromwhich the core recovery is unsatisfactory. The Contractor shal
exercise particular care in recording zones of water |oss, cavities, rod
jerks, rough drilling and other unusual and non-ordinary coring experiences
that, supplenenting the core record, will throw light on the nature and the
extent of any fracturing or abnormalities.

.8.2 Arrangenment of Core

Core boxes shall conmply with PART 2, paragraph CORE BOXES. All cores shal
be arranged neatly in the partitioned boxes in the same sequence in which
they occurred before renmoval fromthe hole. Facing the open box with the
hi nged cover above and the open box bel ow, cores shall be arranged in
descendi ng sequence beginning at the left end of the trough nearest the

hi nges and continuing in the other troughs fromleft to right. The highest
part of the core shall be placed in box 1, and the | ower portions of the
core shall be placed in the other boxes in consecutive order.
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3.

8.3 Preservation of Core

Representative sanples of core (not less than [__ ] percent of the tota
core drilled) shall be wapped in [alumnumfoil] [thin plastic wap]
[cheese cloth] and then seal ed by applying [paraffin wax] [microcrystalline
wax] [50/50 mixture of paraffin and microcrystalline wax] to the outside of
the wapping material prior to placing the core in the core box. This
seal i ng process shall be acconplished as soon as possible after the core is
renoved fromthe core barrel. The mnimumlength of core that is preserved
fromeach boring shall be no |less than 2.5 tines the core dianeter. Spacer
bl ocks shall be marked and placed in the core box to show where sanpl es
have been renoved.

.8.4 Label i ng, Marki ng and Packi ng Core

Stenciled | abels for core boxes conplying with paragraph CORE BOX LABELS
shal | be placed on the inside and outside of the top cover in addition to

each end. In addition, the depths (or elevations) of each core run/pul
shall be narked with a bl ack wat erproof pen on the spacer blocks that are
pl aced between core pulls. Wen a box is full, the space between the core

and the trough sides shall be filled with finely ground vermculite or
ot her packing material approved by the Contracting O ficer.

.8.5 Di sposition of Core

VWiile on site, the Contractor shall protect the filled core boxes from
direct sunlight, precipitation, and freezing by some form of Contracting
O ficer approved shelter that allows ventilation to the boxes. Upon

conpletion of core drilling and sanpling operations, core boxes contai ning
cores shall be [stored in an area provided by the Contracting Oficer near
the site of drilling] [shipped or delivered to [provide address]].

.9 PRESSURE TESTI NG ( HYDRAULI C)

[ The Contractor shall pressure-test each hole in [1.5] [3] [___ ] m [5]
[10] [ ] foot sections comencing at the top of bedrock and progressing
downward to the bottomof the hole or to such depths as determ ned by the
Contracting O ficer bel ow which testing of the hole is not necessary.]
[ The Contractor shall pressure test the bottomr [1.5] [3] [__ ] m[5] [10]
[ ] foot section of hole inmediately after it is cored. After a[__
n foot section is cored, the coring equipnent will be renoved fromthe
section and a single rubber expansion packer placed at the top of the
section (bottom of the previously tested section) and the section pressure
tested. After the pressure test is conmpleted, the packer assenbly shall be
renoved and the next [__ ] m foot section cored and then pressure
tested. This procedure shall be continued to the bottomof the hole or to
dept hs determ ned by the Contracting Officer.] Were core data fromthe
test holes indicate only isolated zones that are open or fractured,
pressure testing may be limted by the Contracting Officer to these zones
only. Water pressure enployed for each |ift shall be determned in the
field by the Contracting Oficer and shall not exceed 22.6 kPa per neter of
dept h one pound per square inch per foot of depth to the upper expander
and, in no case, shall the pressure be greater than [ ] kPa psi. The
pressure test will be divided into two phases; the first phase will be a
flow test which shall then be followed by the second phase which is a
duration test. |In perfornming the first phase, water is punped slowy at
first, and the flow then gradually increased to the point where the
predet ermi ned maxi mum pressure i s nmi ntained, by adjusting the valve on the
by-pass line. The allowable pressure shall be held for 1 mnute before any
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readi ngs are taken. The volune of flow into the test section shall be
measured for a period of 5 minutes during which tinme the pressure shall not
vary by nore than 34.5 kPa 5 psi. After this 5-mnute test, the second
phase shall be started by closing the valve | ocated between the flow neter
and the pressure gage. The drop in pressure is then read for a period of 5
mnutes at [15] [30] [__ | ]-second intervals. In sone situations, such as
in a very tight formation, the Contracting O ficer nay elimnate phase one
of the test. The Contractor may be required to nake check tests at his own
expense if the testing equipment or its assenbly and arrangement are found
to be faulty during or after the testing of any holes. The Contractor

shal |l record all gage and neter readi ngs made during a pressure test on a
sui tabl e form approved by the Contracting Officer. A sanple formis shown
in FIGURE 2 - PRESSURE TEST DATA FORM

.10 TEST PI' T EXCAVATI ON AND SAMPLI NG
.10.1 Excavati on

The test pits shall be excavated in the order scheduled in [the SCHEDULE OF
DRI LLI NG SAMPLI NG AND TESTI NG shown on the draw ngs] [ paragraph SCHEDULE
OF DRILLING SAMPLING AND TESTING, and shall be excavated to depths and
di mensions indicated [in paragraph SCHEDULE OF DRI LLI NG SAMPLI NG, AND
TESTING [on the drawings]. Before excavating pits, the Contractor shal
thoroughly fam liarize hinself with work site and with all avail abl e
subsurface data, particularly groundwater conditions. Regardless of the
met hod of excavation enpl oyed, the pits shall be excavated [, dewatered]
and shored/lined in conformance with all applicable safety regul ations.

.10.2 Sanpl i ng

Soil sanples shall be obtained fromeach pit [at the depths/el evations

i ndi cated in paragraph SCHEDULE OF DRI LLI NG SAMPLI NG, AND TESTI NG [ at
depths of [__ ] mfeet, [__ ] mfeet, and [__ ] mfeet,] [at depths
determ ned by the Contracting Oficer]. Atotal of [ ] sanples will be
obtained fromeach test pit. 1In obtaining sanples fromtest pits, the

undi sturbed in situ (in place) natural physical and structura
characteristics of the sanpled materials shall be preserved insofar as
possi bl e both while sanples are being taken and during shipnent to the
poi nt of testing. |In cohesive and partially cohesive soils this may be
acconpl i shed by isolating the soil colum or cube to be sanpled by gently
trenching around it and knife-trimmng it to the required di nensions of the
split cylinder or box. A thin coating of nelted [50/50 nixture of paraffin
and mcrocrystalline][mcrocrystalline] wax shall then be applied quickly
but gently to the sanple with a paint brush to seal it against |oss of

nmoi sture. The netal or wooden sanple container, with the top and bottom
renoved shall then be placed over the wax coated sanple such that the
sanple is centered within the container and the top of the container sides
are at least 25 mr 1 inch above the top of the sanple. The spaces between
the sanple and the side walls of the container shall then be filled with
nelted [ ] wax. After this wax has congeal ed, the space between the
top of the sanple container sides and the top of the sanple shall be filled
with [ ] wax. After this wax has congealed, it shall be trinmed so
that when the top of the sanple container is installed there is no void

bet ween the container top and the wax. After the container top is
installed, the soil colum or cube shall then be cut off a few hundred nm

i nches bel ow the container, the sanple and container inverted and renoved
fromthe pit and the sanple trimed at the base so that the bottom of the
sanple is at least 25 mr 1 inch below the bottomof the container. This
space shall be filled with | ] wax and, after the wax has congeal ed, it
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shall be trimed so that when the bottom of the container is installed,
there shall be no void between the wax and the bottom of the container.
VWhere overburden materials to be sanmpled are only partially cohesive, it is
best not to expose the entire soil colum before waxing. By exposing and
waxi ng small sections at a tine, the sanple will be subjected to | ess

di sturbance. Were natural npisture content is an inportant factor, delay
shal |l be avoided in taking the sanple in order that the natural noisture
content of the material may be retained to the fullest extent.

.10.3 Di sposition of Sanples

Sanpl es shall be packed in vermiculite or a packing naterial approved by
the Contracting Oficer and shipped in sturdy wooden boxes of strength and
construction sufficient to guarantee agai nst damage during shipnment. Boxes
shoul d be no larger than is required for shipping two such sanples. Al
sanpl e boxes shall be nmarked FRAQ LE-HANDLE W TH CARE and shal | be
identified by labels, sinmlar to those as specified in paragraph

| DENTI FYI NG SAMPLES, attached to the outside of each box. Extreme care
shall be taken to indicate the top and bottom of each sanple. The
Contractor shall avoid exposing seal ed and crated sanmples to precipitation
and extrenes of tenmperature. Undisturbed sanples permitted to freeze, even
partially, shall be replaced by the Contractor at his expense. The
Contractor shall not hold these sanples at the site of sanpling for a
period in excess of one week. Prior to shipnent, each seal ed and boxed
sanpl e shall be checked for correct |abeling.

.11  SUPPLEMENTAL [BORINGS] [Pl TS]

[Borings] [Pits] that are abandoned or from which [unsatisfactory sanples
or cores are obtained] [less than [ ] percent total core recovery has
been obt ai ned, exclusive of open or filled cavities] will be suppl enented
by other [borings] [pits] adjacent to the original in order that
satisfactory samples or the required information will be obtained. Actua
| ocations of any supplenental [borings] [pits] will be established by the
Contracting Officer. Penetration to the depth where the original was
abandoned or to the depths where unsatisfactory sanpl es were obtai ned may
be made by any nethod selected by the Contractor that in the opinion of the
Contracting Officer will permt satisfactory conpletion and sanpling bel ow
the el evation where the | ast satisfactory sanple was obtained in the
abandoned or satisfactory sanpling in the reaches where satisfactory
sanpl es were not obtained in the original [borings] [pits]. No paynent
will be nmade for supplenental [borings] [pits] that are required to be
[drilled] [excavated] to replace [borings] [pits] that were abandoned or
fromwhich satisfactory sanpl es were not obtained because of nechanica
failure of drilling and sanpling equi pment, negligence on the part of the
Contractor, or other preventable cause for which the Contractor is
responsi bl e except that paynent will be nade for acceptable portions of
these suppl enentary [borings] [pits] below the depths or outside the
reaches for which paynent was nmade for the original [borings] [pits].

.12 BACKFI LLI NG

212,11 Drill Holes

Unl ess ot herwi se noted in these specifications or directed by the
Contracting Oficer, all drill holes shall be backfilled and abandoned in
accordance with all Federal, State, and local |aws, regul ations and

ordi nances. The Contractor shall preserve all holes in good condition
until final neasurenment and until the records and sanpl es have been
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accepted. As a mininum all holes shall be grouted fromthe bottom of the
hole to within 600 mr 2 feet of the ground surface using a grout m xture of
23 to 30 liters six to eight gallons of water per sack (42.6 kg) (94 pounds)
of portland cenent. Al grout shall be punped through a [tremie] [ ]
pipe that is inserted to the bottomof the boring to insure that the grout
fills the full extent of the hole. The renmaining ungrouted top 600 mr 2
feet of the hole shall be backfilled with local soil and tanped. Al
backfilling operations shall be perforned in the presence of the
Contracting Officer and, if required by regul ation, Federal, State, and
| ocal officials. No separate paynent will be made for backfilling dril
hol es. The cost of this work shall be included in the drilling costs.

.12.2 Test Pits

The Contractor shall backfill all test pits with | ocal soil compacted to
original densities as directed by the Contracting Officer. No separate
paynent will be nmade for backfilling test pits. The cost of this work

shall be included in the test pit excavation costs.
.13 RECORDS

The Contractor shall keep accurate driller's logs (DRI LLING LOG, ENG FORM
1836, and 1836-A will be provided by the Contacting O ficer) and records of
all work acconplished under this contract and shall deliver conplete,

| egi bl e copies of these logs and records to the Contracting O ficer [upon
compl etion of the work or at such other time or times as he may be
directed] [within [__ ] days after a [hole] [test pit] is completed].

Al'l such records shall be recorded during the actual performance of the
work and shall be preserved in good condition and order by the Contractor
until they are delivered and accepted. The Contracting O ficer shall have
the right to examine and review all such records at any tinme prior to their
delivery to himand shall have the right to request changes to the record
keepi ng procedure. The follow ng information shall be included on the | ogs
or in the records for each [hole] [test pit]:

a. [Hole] [Test Pit] number or designation and el evation of top of
[hole] [test pit].

b. Driller's name and Geol ogi st's nane.

c. Mke, size, and nanufacturer's nodel designation of [drilling,]
[sampling,] [pressure testing,] [and] [test-pit excavating] equipnent.

d. Type of [drilling,] [sampling,] [and] [pressure testing] operation
by dept h.

e. Hole dianeter.

f. Dates and tinme by depths when [test-pit excavation,] [ drilling,]
[sampling,] [and] [pressure testing] operations were performed.

g. Time required for [drilling each run] [and] [pressure testing each
i nterval tested].

h. Drill action, rotation speed, hydraulic pressure, water pressure
tool drops, and any ot her unusual and non-ordinary experience which
could indicate the subsurface conditions encountered.

i. Depths [at which sanples or cores were recovered or attenpts nade
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to sanple or core including top and bottom depth of each run] [and] [of
each interval pressure tested].

j. Cassification or description by depths of the materials [sanpled,]
[cored,] [or] [penetrated] using the Unified Soil C assification System
(ASTM D 2487) and including a description of npisture conditions,

consi stency and other appropriate descriptive information described in
par agr aph SUPPLEMENTAL [BORINGS] [PITS] of ASTM D 2488. This
classification or description shall be made i mMmediately after the
sanpl es or cores are retrieved.

k. Cassification and description by depths of rock materials

[sampl ed] [or] [cored] including rock type, composition, texture,
presence and orientation of bedding, floiation, or fractures, presence
of vugs or other interstices, and the RQ for each cored interval.

I. Indication of penetration resistance such as [drive-hamrer bl ows
given in blows per foot for driving sanple spoons and casi ng] [and]
[the pressure in kPa psi applied to push thin-wall or piston-type
sanpl ers] .

m Force Wi ght of drive hanmer.

n. Percentage of sanple or core recovered per run

0. Depth at which groundwater is encountered initially and when
stabilized.

p. Depths at which drill water is |ost and regai ned and anounts.
g. Depths at which the color of the drill water return changes.
r. Type and weight of drill fluid.

s. Depth of bottom of hole.

t. Pressures enployed in pressure testing.

TABLE 1 - COMMON CORE DI AMETERS

CORE DI AVETER HOLE DI AVMETER
in. (m) in. (m)
Conventional Core Barrels
AWG 1.185 (30.1) 1.890 (48.0)
BWG 1.655 (42.0) 2.360 (60.0)
NWG 2.155 (54.7) 2.980 (75.7)
HWG 3.000 (76.2) 3.907 (99.2)
Wreline Core Barrels *
A 1.064 (27.0) 1.890 (48.0)
B 1.432 (36.5) 2.360 (60.0)
N 1.875 (47.6) 2.980 (75.7)
H 2.450 (62.2) 3.716 (94.4)
3.345 (85.0) 4.827 (122.6)

Large Dianeter Series
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TABLE 1 - COMMON CORE DI AMETERS

CORE DI AVETER HOLE DI AVETER

in. () in. (M
2-3/4" X 3-7/8" 2.690 (68.3) 3.875 (98.4)
4" X 5-1/2" 3.970 (100.8) 5.495 (139.6)
6" X 7-3/4" 5.970 (151.86) 7.750 (196.9)

* No Industry Standard for Wreline Sizes. Dianeters shown for
wireline core barrels are nomnal and vary between manufacturers.
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FI GURE 2 - PRESSURE TEST DATA FORM
SHEET OF
DATE

REPORT OF WATER PRESSURE TESTI NG | N CORE DRI LL HOLES

DAM SI TE Rl VER HCOLE NO. RI G NO
LOCATI ON OF HOLE
CONTRACTOR DRI LLER ELEV. TOP OF HCOLE

DATA ON FLOW TEST

| SECTI ON OF HOLE TESTED WATER METER READI NGS |
| ________________________________________________________________________
| TOP | BOTTOM |PRESSURE| START|STOP | TIME| AT | AT |TOTAL| L |
TR | DURI NG | | | | START| END |WATER| PER |
| DEPTH| ELEV| DEPTH ELEV| TEST |TIME | TIME | MNUTES| OF | OF | USED| SEC |
| | | | | | | | | | | (L) | |
| ----- | ----]----- ERRRI EEEEEEEE | ----- | ----- | ------- ERRE EEEE RS | ----- |
| | | | | | | | | | | | |
| ----- | ----]----- R EEEEEE | ----- | ----- | ------- | -] ]----- | ----- |
| | | | | | | | | | | | |
| ----- | ----]----- R EEEEEE | ----- | ----- | ------- | === | ----- |
| | | | | | | | | | | | |

|

|

| SECTI ON OF HOLE TESTED WATER METER READI NGS |
| _________________________________________________________________________
| TOP | BOTTOM |PRESSURE| START|STOP | TIME | AT | AT |TOTAL| GAL |
I | DURI NG | | | | START| END |WATER| PER |
| DEPTH| ELEV| DEPTH| ELEV] TEST |TIME | TIME | MNUTES| OF | OF | USED| SEC |
| | | | | | | | | | | (GAL) | |
D EREEI EEREE) EECPI FEPRERE O EREERE e R T e
| | | | | | | | | | | | |
e R el EETE) ERPEPERE e e T REPERE e PR FEEPEY
| | | | | | | | | | | | |
T R Tl EETEY EEPEPERE EEEEE EEERTI FEPERTE R R e Rt
| | | | | | | | | | | | |

|

|
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DATA ON PRESSURE DURATI ON TEST

| TOP | BOTTOM | GAGE PRESSURE AT TEST | NTERVAL | |
-------------------------------------------------------------- | REMARKS |
| DEPTH| ELEV| DEPTH| ELEV| | | | | | |
e e B ELCLI EERCREEE | -emeeee [ -emeeee | -emeeee R ERREREEE |
[ R B | | | I |
I et EECEE) EPRI FEPEPERE [-eeeeee [-emeeee [-eneeee T EEPEREEE |
[ R B | | | I |
Rt EECEE) EPRI FEPERERE | -emeeee [ -emeeee [ -eneeee R EEREREEE |
[ R B | | | I |
e Ett) EECEE) ERLRI FERERERE | -emeeee [ -emeeee | -emeeee R ERREREEE |
o | | | I |
OBSERVED BY

IR R R R SRR EEEEEREEEEEEREEEREEEREREEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTES: TYPICAL CORE BOX, FIGURE 1, should be
inserted after the previous table. FIGURE 1 -
TYPI CAL CORE BOX, exist as CADD files stored on
ht t p: / / wbdg. or g/ ccb/ NAVGRAPH gr apht oc. pdf .

Rk Ik kR IR R R Ik AR Rk R R Rk O kO O R R R I R R Rk ko

-- End of Section --
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