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SECTION 33 24 13

GROUNDWATER MONI TORI NG WELLS
08/ 08
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NOTE: This gui de specification covers the
requi renents for ground water nmonitoring wells for
hazar dous and non-hazardous waste sites.

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.

Comment 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 subnmitted as
a Citeria Change Request (CCR)

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

PART 1 GENERAL
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NOTE: Use Section 33 24 00.00 20

[ EXTRACTI ON] [ MONI TORI NG WELLS for ground wat er
extraction and associated testing to contain and
remove groundwater fromthe aquifer

In nost nonitoring wells, because optimumyield from
the well is not as critical to achieve as it is in
production or extraction wells, and because

ext ensi ve devel opnent is nore difficult to
acconplish in small dianmeter wells, screens are

usual Iy designed to have snall er openings, so that
less formation material will be pulled into the well
during the devel opnent and sanpli ng.
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Use Section 33 20 00 WATER WELLS for water supply
wel I s and associ ated testing.

Use Section 33 26 00.00 10 RELI EF VELLS for projects
relating to the relief of excess hydrostatic
pressures adjacent to dans, |ocks, |evees or other
wat er retaining structures.

Coordi nate and specify the appropriate punp for the
specified well in a separate section

Include the following in the drawi ngs, and any other
i nformati on necessary to indicate | ayout and genera
configuration of the well:

1. Dianeter of drilled hole

2. Casing dianeter

3. Well screen dianeter, length, location, and
sl otted opening size

4. M ninmumdepth of casing and m ni nrum depth well
screen

5. Limts of primary and secondary filter packs
6. Limts of bentonite seal and grout sea

7. Type of cap, cover, or seal required at top of
wel | .

I nclude the applicable state and | ocal regul atory
ref erences where appropriate in the body of the
speci fication.

Use the follow ng specifications in conjunction with
this section:

UFGS 00 22 13 SUPPLEMENTARY | NSTRUCTI ONS TO Bl DDERS
UFGS 01 35 26 GOVERNVENTAL SAFETY REQUI REMENTS

UFGS 01 35 29.13 HEALTH, SAFETY, AND EMERGENCY
RESPONSE PROCEDURES FOR CONTAM NATED Sl TES

UFGS 01 32 01.00 10 PRQJECT SCHEDULE

[UFGS 01 32 16.00 20 CONSTRUCTI ON PROGRESS
DOCUMENTATI ON] or

[UFGS 01 32 17.00 20 NETWORK ANALYSI S SCHEDULES
(NAS) ]

UFGS 01 45 00.00 20 QUALITY CONTROL
UFGS 01 45 00.00 10 QUALITY CONTRCL

UFGS 01 35 45.00 10 CHEM CAL DATA QUALI TY CONTRCOL
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UFGS 02 81 00 TRANSPORTATI ON AND DI SPCSAL OF
HAZARDOUS MATERI ALS
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[1.1 UNI T PRI CES
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NOTE: This paragraph will be deleted if the work is

in one |lunp-sumcontract price. |If it is retained
and nore detail is needed, itens of consideration
may include: test holes, nonitoring well drilling

and sanpling, geophysical |ogging, non-hazardous
sl udge, punpable |iquids, analytical (PCB &
asbestos), analytical (contam nated water), piping
renoval or capping and sealing, and renai nder of
work. Coordinate this paragraph with the bidding
schedul e.

EE IR R R I R R I I R R R I I O R R R R Ok S R R R R R I R I I O R O

Payment for each specified itemis made at the contract unit price for that
item Paynent includes full conpensation for equipnent, materials and

| abor for drilling; renoval and di sposal of tenporary casing, cuttings, and
drill fluid; preparation of borehole |ogs; and sanple handling, containers,
storage, and testing. Measure depth, logging, installation, casing, riser
pi pe, and well screen by linear distance. Paynent is not allowed for test
hol es or nonitoring wells abandoned due to construction practices not in
accordance with this specification, or for the conveni ence of the
Contractor.

1.1.1 Test Hol es

If the total depth of the test hole is greater than that specified in the
contract for "Test Holes, and Sanples," the additional depth is paid for at
the contract unit price for "Additional Test Hole Depth." |If the test hole
is devel oped into the permanent nonitoring well, no separate paynent is
made for the test hole.

1.1.2 Monitoring Well Drilling and Sanpling
If the total depth of the nonitoring well is greater than that specified in
the contract for "Monitoring Wells and Sanples,"” the additional depth is
paid for at the contract unit price for "Additional Mnitoring Well Depth."
1.1.3 CGeophysi cal Loggi ng

The " Geophysical Logging” unit price includes interpretation of the |ogs
and their delivery to the Governnent.

1.1.4 Casing/ Ri ser Pipe Selection and Installation

Payment is made for length of blank casing actually installed in the well.
Payment includes conpensation for decontam nation and installation of the
casing/riser pipe, cap, tail piece (if any), end cap and centralizers; and
for the furnishing and installing of the well identification tag with

i nformati on recorded thereon, or well marking in accordance with contract.
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1.1.5 Moni toring Well Screen
Payment is made for nonitoring well screen actually installed in the well.
1.1.6 Filter Pack Construction

Filter pack construction is neasured by the cubic nmeter foot. Paynent
i ncl udes conpensation for furnishing, delivering, storage, decontam nation,
anal ytical testing, and installing the filter pack.

1.1.7 Bent onite Sea

The bentonite seal is neasured by the cubic neter foot. Payment includes
full conpensation for hydrating, and trem ei ng necessary for the work.

1.1.8 Grout Pl acenent

The cenent and/or bentonite grout ASTM C 1107/C 1107V, and ASTM D 4380, used
in the annul us above the bentonite seal is paid by the cubic neter foot
used. Paynent includes compensation for cenent, nixing of the grout, and
punpi ng of grout, bentonite, mxing of bentonite grout, and punpi ng of
bentonite grout, necessary for the work.

1.1.9 Moni toring Well Devel opnent

Payment for nmonitoring well devel opment is made by the hour. Paynent
i ncl udes conpensation for punping, surging, bailing, sample photograph
di scharge water containers, and disposal.

1.1.10 Moni toring Well Conpl eti on Aboveground

Payment incl udes compensation for protective covers, keyed-alike padl ocks,
| ocki ng caps, project photographs, concrete well pads, gravel, and
protective steel posts.

1.1.11 Moni toring Well or Test Hol e Decomi ssi oni ng/ Abandonnent

Per manent decommi ssi oni ng/ abandonment of monitoring wells or test holes is
paid for only if it becomes necessary to abandon a well or test hole as
specified, and only for work conpl eted and accepted as specified. Paynent
i ncl udes conpensation for drilling, casing renoval, well sanpling,
materials, cenent, mxing of cenent, bentonite, and water, punping of
grout, equi pnment, removal of foreign objects, and transportation necessary
to abandon the well or test hole and for the required well or test hole
abandonnent records.

1.1.12 Site C eanup

Separate paynent is not nmade for cleanup of the site. C eanup neans
restoring the site to its pre-construction condition, in accordance wth
par agraph SI TE CLEANUP. C eanup is considered part of and incidental to
the drilling, construction, and/or decomm ssioning of the nonitoring well.

]1.2  REFERENCES

Rk Rk kR IR R R Sk O kb S O I AR R R R Rk O ok O O R IR I bk S A R

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
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the text by basic designation only and listed in
thi s paragraph by organization, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a RID outside of the Section's
Reference Article to autonmatically place the
reference in the Reference Article. Al so 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.

State and/or |ocal regul ations/requirenents may al so
need to be referenced.

EE IR R R I R R I I R R R I I O R R R R Ok S R R R R R I R I I O R O

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.

AMERI CAN WATER WORKS ASSCCI ATI ON ( AWNA)

AWM 10084

(2005) Standard Met hods for the
Exanm nati on of Water and \Wast ewat er

ASTM | NTERNATI ONAL (ASTM

ASTM A 312/ A 312M

ASTM C 1107/ C 1107M

ASTM C 136

ASTM C 150/ C 150M

ASTM C 387/ C 387M

ASTM D 1586

ASTM D 1785

ASTM D 2216

ASTM D 2487

(2009) Standard Specification for
Seam ess, Wl ded, and Heavily Cold Wbrked
Austenitic Stainless Steel Pipes

(2008) Standard Specification for Packaged
Dry, Hydraulic-Cenment Grout (Nonshrink)

(2006) Standard Test Method for Sieve
Anal ysis of Fine and Coarse Aggregates

(2009) Standard Specification for Portland
Cenent

(2009) Standard Specification for
Packaged, Dry, Conbined Materials for
Mortar and Concrete

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

(2006) Standard Specification for
Pol y(Vi nyl Chloride) (PVC), Plastic Pipe,
Schedul es 40, 80, and 120

(2005) Laboratory Deternination of Water
(Moi sture) Content of Soil and Rock by Mass

(2006e1) Soils for Engi neering Purposes
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ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

FSUP

D 2488

D 422

D 4318

D 4380

D 4750

D 5079

D 5088

D 5092

D 5299

D 5521

D 5608

D 6725

F 480

FORESTRY SUPPLI ERS | NC.

77341

(Unified Soil O assification Systen)

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

(1963; R 2007) Particle-Size Analysis of
Soils

(2005) Liquid Limt, Plastic Linmt, and
Plasticity Index of Soils

(1984; R 2006) Standard Test Method for
Density of Bentonitic Slurries

(1987; R 2001) Determ ning Subsurface
Liquid Levels in a Borehole or Mnitoring
Wl | (Observation Well)

(2008) Preserving and Transporting Rock
Core Sanpl es

(2002; R 2008) Decontam nation of Field
Equi pnent Used at Nonradi oactive Waste
Sites

(2004e1) Design and Installation of G ound
Water Monitoring Wells in Aquifers

(1999; R 2005) Decommi ssioning of G ound
Water Wells, Vadose Zone Monitoring

Devi ces, Boreholes, and O her Devices for
Envi ronnental Activities

(2005) Standard Guide for Devel opnent of
Ground-Water Monitoring Wlls in Ganular
Aqui fers

(2001; R 2006) Decontam nation of Field
Equi pnent Used at Low Level Radioactive
Waste Sites

(2004) Standard Practice for Direct Push
Installation of Prepacked Screen
Monitoring Vells.

(2006b) Thernoplastic Well Casing Pipe and
Coupl i ngs Made in Standard Di mension
Ratios (SDR), SCH 40 and SCH 80

( FSUP)

(1999) Munsell (R) Soil Color Charts

GEOLOG CAL SOCI ETY OF AMERI CA ( GeoSA)

GSA RCC00100R

(1980) Rock Col or Chart
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NSF | NTERNATI ONAL ( NSF)

NSF/ ANSI 14 (2009) Plastics Piping System Conmponents
and Rel ated Materials

U S. ARW CORPS OF ENG NEERS (USACE)

EM 385-1-1 (2008) Safety and Health Requirenents
Manual

U. S. ENVI RONVENTAL PROTECTI ON AGENCY ( EPA)

EPA 530/ F- 93/ 004 (1993; Rev O Updates I, IIl, IIA 1IB, and
I11) Test Methods for Evaluating Solid
Waste (Vol IA IB, IC and Il) (SW846)

EPA 600/ 4-79/ 020 (1983) Methods for Chemical Analysis of
Wat er and Wastes

EPA SW 846 (Third Edition; Update 1V) Test Methods
for Evaluating Solid Waste:
Physi cal / Chemi cal Met hods

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

49 CFR 172 Hazardous Materials Table, Special
Provi si ons, Hazardous Materials
Conmuni cati ons, Energency Response
I nformation, and Trai ni ng Requirements

1.3 SYSTEM DESCRI PTI ON

Rk Ik kR IR R R I kO S S R Rk Rk S Rk Ik kS b O I R I R

NOTE: Designer nust ensure that well design neets
or exceeds Federal, state, and local installation
requirenents. Additional criteria may apply for
nonitoring wells at radioactive, mnixed, biological
solid, or nedical waste sites.

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

Construct each nonitoring well to yield chemically representative ground
wat er sanpl es of the screened interval for chemical analysis, and to allow
for the accurate measurenent of ground water depths relative to the top of
the well riser, by use of electrical, wetted tape, or acoustical nethods.
The screened interval is that portion of a nonitoring well which is
directly open to the host aquifer by way of openings in the well screen and
indirectly open to the aquifer by way of the filter pack (or other
perneabl e material) extendi ng continuously bel ow and/ or above the screen.

[1.3.1 Prepacked Screen Monitoring Wells

Materials and installation of prepacked screen nonitoring wells are to
conformto the requirenents of ASTM D 6725.

]1.3.2 Installation Pl an

kkhkkhkkhkkhhkkhhkkhhkhhkhhkhhkhkhhkhhkhhkhhkhhkhhkhkkhhkhhkhhkhhkhhkhkkhkhhhkk hk hk hkhhkhkhkhkk hkk kkihkihkhkk khkkhkkikki*x*%

NOTE: The Monitoring Well Installation Plan may
need to be included as a part of the Field Sanpling
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Plan (FSP) which is a part of the Sanpling and
Anal ysis Plan (SAP) required in Section
01 35 45.00 10 CHEM CAL DATA QUALI TY CONTROL.

The FSP is described in EM 200-1-3, Requirenments for
the Preparation of Sanpling and Analysis Plans. EM
200-1-3 outlines the SAP format requirenments, which
include nmonitoring well installation

EM 200-1-3 may be downl oaded at the foll ow ng
Internet site:

R R R I R I R R I I I R R I R R I R I R R I R R R R R R R O O O
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NOTE: The Monitoring Well Installation Plan may
need to be included as a part of the Field Sanpling
Plan (FSP) which is a part of the Sanpling and

Anal ysis Plan (SAP), and as required in Section

00 22 13 SUPPLEMENTARY | NSTRUCTI ONS TO Bl DDERS

EE SRR I Ik S S I S S S I R Sk I I kR Sk I S R Ik S S I kR Sk I S O

Incorporate the following requirenents into the Contractor's Monitoring
Well Installation Plan and followin the field. Sanpling and Testing is to
be conducted in accordance with the guidelines as stated in: "Departnent
of Defense Policy and Cuidelines for Acquisitions Involving Environnental
Sanpling or Testing", Novenmber 2007. Include in the plan, but do not limt
to a discussion of the foll ow ng:

a. Description of well drilling nethods, and installation procedures,
i ncludi ng any tenporary casing used, placenent of filter pack and sea
materials, drill cuttings and fluids disposal, and soil/rock sanple

di sposition.

b. Description of well construction materials, including well screen
riser pipe, centralizers, tailpiece (if used), filter pack and filter
pack gradation, bentonite, drilling fluid additives (if used), drilling
wat er, cenment, and well protective measures.

c. Description of quality control procedures to be used for placenent of
filter pack and seals in the boring, including depth neasurenents.

d. Forns to be used for witten boring logs, installation diagrans of
wel |'s, geophysical |ogs, well devel opnent records, well sanpling data
records, state well registration forns, and well abandonment records.

e. Description of contam nation prevention and well materials and
equi pnrent decont am nati on procedures.

f. Description of protective cover surface conpletion procedures,
i ncludi ng any special design criteria/features relating to frost heave
prevention. Include the maxi mum frost penetration for the site in this
descri ption.

g. Description of well devel opnment net hods to be used.

h. List of applicable publications, including state and | ocal regul ations
and standards.

i. List of personnel assignnents for this project, and personne

SECTION 33 24 13 Page 10



1.

1.

qual i fications.
j. Description of well deconm ssioni ng/ abandonnent procedures.

k. Description of in-situ perneability determnination techniques, if
testing is required.

. Description and discussion of geophysical techniques to be enpl oyed at
the site.

3.3 Per f or mance Requi renents

Install each nonitoring well to prevent aquifer contanination by the

drilling operation and equi prent, intra- and inter-aquifer contam nation,
and vertical [or horizontal] seepage of surface water adjacent to the well
into the subsurface, especially the nonitoring well intake zone. Perform

work in conformance with EPA 530/ F-93/004, EPA 600/4-79/020,[ and]
EPA SW846[.][, and ][EM 385-1-1.]

4 SUBM TTALS

IR R R R SRR EEEEEREEEEEEREEEREEEREREEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

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

A“G following a subnmittal itemindicates that the
submittal requires Governnent approval. Sone
subnmittals 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 submittal tags may be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Management System (RMB) are: "AE" for
Architect-Engineer; "DO for District Ofice

(Engi neering Division or other organization in the
District Ofice); "AO for Area Ofice; "RO for
Resident O fice; 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 Arny projects.

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

Covernment approval is required for submittals 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
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Government.] Subnit the followi ng in accordance with Section 01 33 00
SUBM TTAL PROCEDURES:

SD- 02 Shop Draw ngs
Installation Diagrans[; C[; G [

As-built installation diagramfor each nonitoring well
installed, prepared by the geol ogi st present during well
installation operations, within[_ ] working days of the
conpletion of the well installation procedure.

Survey Maps and Notes[; Cl[; G |

Survey maps and notes, including a tabulated list of all
noni toring wells and nonunents, copies of all field books, maps
showi ng the | ocations, and elevations of all nmonitoring wells, and
all conputation sheets within [ ] working days after
conpl etion of the survey.

SD- 03 Product Data
Borehole Logs[; C[; G [_____ 11

Oiginal borehole logs, within [__ ] working days after
conpl etion of the boring and well installation procedures.

Installation Diagrans[; C[; G [

Installation diagramfor each nonitoring well within [__ ]
wor ki ng days of the conpletion of the installation.

Wel | Devel opment Records[; C[; G [

Monitoring well devel opnent record, for each nonitoring well,
within [ ] working days of the conpletion of devel opnent.

Geophysical Logs[; CI[; G [_____ 11

Geophysical logs within |
of said | ogging.

Wel | Deconmi ssi oni ng/ Abandonnment Records[; C[; G [___ 11

Wel | deconmi ssioning record, for each well, or test hole
abandoned, within [__ ] working days of the conpletion of the
abandonnent procedure.

Project Photographs[; C[; G |
Phot ogr aphs taken before, during, and after conpletion of the
wor k, of each well installation site. Al so photographs of any
rock that is cored at the site.
Monitoring Wells[; CGI[; G [___ 11
Catal og data for nonitoring well screens (to include the screen

slot size), casing, riser pipe, filter pack material, bentonite,
cenment, centralizers, surface protective covers, well vaults,
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1

1

| ocking caps, airline oil filters for pneumatic drilling,

dedi cat ed sanpling equi prent, and chemi cal specifications on drill
| ubricants and tracers, if used. Include any information, witten
or otherw se, supplied by the nanufacturers or suppliers of the
above listed itens.

Qualifications[; Q[; G [____ 11
Personnel qualification docunentation.
Permts[; C[; G [_____ 1]

A copy of all permits, licenses, or other requirenents necessary
for execution of the work. Before beginning work, notify |oca
United States Ceol ogical Survey office (USGS) [and the] [State
Envi ronmental Protection office] [State Geol ogi cal Agency] [state
heal th departnment] [local health departnment] [Departnent of
nat ural Resources] of the type and location of wells to be
constructed, the nethod of construction and antici pated schedul e
for construction of the wells. Furnish a copy of all such
correspondence.

Installation Plan[; C[; G [_____ 11

A plan, as specified in paragraph | NSTALLATI ON PLAN, descri bing
the drilling methods, sanpling, and nonitoring well construction
and wel |l developrent [30] [__ ] cal endar days prior to beginning
drilling operations. Mbbilization activities nmay start prior to
submittal of the plan. Provide the plan approved and signed by a
geol ogi st [experienced in hazardous waste projects] as specified
i n paragraph QUALI FI CATI ONS.

Docunent ati on and Quality Control Reports[; C[; G [___ 11

Reports for well construction and devel opnent.

SD- 06 Test Reports

Water Source[; C[; G |

Decontam nation and drilling water source anal ytical test
results.
Filter Pack[; C[; G [____ 11

Filter pack material test results; sieve and chem cal anal yses.
Drilling Fluid Additive[; QI[; G [____ 11

Manuf acturer's data, if available, including analytical test
results of the additive, if not a part of the nmanufacturer's data.

5 QUALI TY ASSURANCE

51 Noti fication

Notify the [Installation Environmental Coordinator (IECQ] [__ ] [and] the

Contracting O ficer |

Oficer]

_____ ] days prior to drilling. The [Contracting
[Contractor] [Installation Environnmental Coordinator (IEC)]
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[ ] [is] [are] responsible for contacting the [State of [__ 11
[ USEPA] in accordance with the applicable reporting requirenents.

1.5.2 Qualifications

Provide an onsite geologist with at least [3] [__ ] years experience in
hazardous waste projects, soil and rock I ogging, and nonitoring well
installation, registered in the state of [__ ], responsible for al
geophysi cal and borehole logging, drilling, well installation, devel oping
and testing activities. Provide a driller licensed in the state of
[ ], according to the state requirenents. Perform and provide

geophysical log interpretation done by a qualified | og anal yst,
denmonstrating conpetence through background, training, and experience when
so call ed upon. Furnish Contractor docunentation proving a m ni num of
_____ ] years of nonitor well installation experience, and appropriate

heal th and safety personnel on staff as specified in Section 01 35 29.13
HEALTH, SAFETY, AND EMERGENCY RESPONSE PROCEDURES FOR CONTAM NATED SI TES
and personnel qualified to performthe necessary chenical sanpling as
presented in the approved Sanpling and Analysis Plan, prepared as specified
in Section 01 35 45.00 10 CHEM CAL DATA QUALI TY CONTROL.

1.6 DELI VERY, STORAGE, AND HANDLI NG

Store and maintain nonitoring well materials in a clean, uncontam nated
condi tion throughout the course of the project.

1.7 SI TE CONDI Tl ONS

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

NOTE: |If needed, edit and add Section 31 11 00
CLEARI NG AND GRUBBI NG

Rk Ik Sk kR IR R R I O O e S S R Rk Rk S R Rk Ok kS I O I b R R Rk

Access to each nmonitoring well site, including any utility clearance,
permts, licenses, or other requirenents and the paynent thereof necessary
for execution of the work is the responsibility of the [Contractor]

[ Governnent]. Obtaining rights-of-entry is the responsibility of the
[Contractor] [CGovernment]. Visit each proposed well |ocation to observe
any condition that may hanper transporting equi pment or personnel to the
site.[ |If clearing or relocation is necessary, the [Contractor,]

[I nstallation Environnental Coordinator,] and the Contracting Oficer
[shall] [will] agree on a suitable clearing, or relocation plan and the

| ocation of any required access road.]

PART 2 PRODUCTS

2.1 WELL CASI NG

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

NOTE: The selection of well casing/riser pipe, and
screen materials should be made with due
consideration to geochem stry, anticipated lifetine
of the nonitoring program well depth, chenica
paraneters to be nonitored, and other site-specific
factors. Normally 50 or 100 nm (2 or 4 inch) inside
di ameter well casing, and screen shoul d be used;
however, |arger casing dianeters may be necessary
wher e dedi cated purging, or sanpling equi pnent is
used, or where the well is screened in a deep
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2.

formation. Schedule 40 casing is comonly used for
nmoni toring wells, but schedule 80 is sonetinmes used
for larger dianeter PVC casing.

Wl ding is not a recommended procedure for the
installation of a nonitoring well; however, there
may be occasions when it is necessary to weld
outer/protective casing, or drive casing at the

site. It may be unsafe to weld if certain volatile
organics are present. Safety precautions should be
addressed in the site safety and health plan. In

addition to the safety consideration, it nay be
undesirable to use netal well casing if netals are
t he contani nants of concern, which would preclude
wel di ng of nmetal well pipe. Appropriate welding
standards, such as AWM C206, Field Welding of Stee
Water Pipe, nmust be referenced if welding is
anti ci pat ed.

EE IR R R I R R I I R R R I I O R R R R Ok S R R R R R I R I I O R O

Provide new nmonitoring well casing/riser [102] [__ ] m [ 4]

nom na

internal dianeter, schedule [40] [
ASTM D 1785 pol yvinyl chloride (PVQ] [PTFE] [
requi rements of NSF/ ANS
flush thread nale by female fittings]

[

_____ ] inch

] flush-joint threaded [|
_____ ] pipe, neeting the

14, with required fittings conformng to ASTM F 480
[ Type 304 stainless steel. The

m ni mum wal | thi ckness shall be schedul e 5S neeting the requirements of
ASTM A 312/ A 312N]. Do not use pop rivets or screws. Provide a [PVC
[stainless steel] [PTFE] [__ ], [l ocking] [non-locking] cap,
or slips onto the top of the well casing.

.2 CENTRALI ZERS

Attach [stainless steel] [PVC] [PTFE] centralizers to the well

nonitoring wells are over [6] |
Centralizers are not

_____ 1 m[20] [

hol | ow st em augers.

3 VELL SCREEN

t hat threads

casi ng when

] feet in length.
required if the nonitoring wells are installed through

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

NOTE: Continuous wap screen is commonly used for
nmonitoring wells; the type screen is not nornally

desi gnat ed by schedul e; however, the end fittings

are, and nust be, conpatible with the schedul e of

the well casing. The schedule of the end fittings
of the screen and the screen nust be specified, if
slotted pipe well screen is required.

The screen slot size for nonitor wells is comonly
0.25 mm (0. 010 inch) for fine-grained formations or
0.5 nm (0.020 inch) for coarser grained formations.

Monitoring well screen length is typically 1.5 to 3
nmeters (5 to 10 feet), but should be designed for
the particular case to be nonitored; however, when
nmoni toring ground water quality at the top of the
wat er table, screen lengths of 3 and 6 neters (10
and 20 feet) are comonly used. Screens of nore
than 6 neters (20 feet) are rarely used.
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Provide nonitoring well screen, designed and constructed in accordance wth
par agr aph SYSTEM DESCRI PTI QON, consisting of new commercially fabricated

flush-joint threaded [102] [__ ] my [4] [ ] inch nom nal interna
di aneter [polyvinyl chloride (PVC] [type 304 stainless steel]
[ ][ continuous wap] [schedule [40] [__ ] slotted], non-cl ogging

design. [Provide schedule [40] [__ ] end fittings on the continuous wap
screen.] Provide required fittings conform ng to ASTM F 480, flush thread
mal e by female. Provide screen slot size [as determ ned by the Contractor,
and approved by the Governnment] [[0.25] [0.50] [__ ] mr [0.010] [0.020]
[ ] inch], and screen length of [[__ ] meters feet] [or as determ ned
by the Contractor]. Seal the bottom section of the screen watertight by
means of a flush threaded end cap of the same material as the well screen,
within 150 nmr 6 inches of the open portion of the screen.

.4 FI LTER PACK

Provide filter pack consisting of clean, washed, rounded to sub-rounded
siliceous material free fromcal careous grains or material. Organic
matter, soft, friable, thin, or elongated particles are not perm ssible.
Determ ne the gradation of the filter pack using the grain size analysis
data obtained as required in paragraph Sampling. Use a uniformty
coefficient for the filter pack material not exceeding 2.5. Fill an
airtight liter pint size [plastic] [glass] container with a sanple of
filter pack material and furnish to the Contracting O ficer for each well
to serve as a quality control

.5 BENTONI TE SEAL

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

NOTE: Slurry seals can be used as when the sea

|l ocation is too far below water to allow for pellet
or containerized-bentonite placenment, or within a
narrow wel | - bor ehol e annul us.

See paragraph BENTONI TE SEAL note.

Rk Ik Sk kR IR R R I kO e S O R R Rk Rk kO R AR Ik I kS I S I b R R R o

Provide a bentonite seal, intended to keep grout fromentering the filter
pack, consisting of hydrated granular, or pelletized, sodium
montnorillonite furnished in sacks or buckets froma comercial source,
free of inpurities which adversely inpact the water quality. |If the
bentonite seal is |ocated above any borehole fluid | evels, place a | ayer of
fine sand at the top of the bentonite seal, to provide an additiona

barrier to any downward mgration of grout.

.6 CEMENT AND BENTONI TE GROUT

Provi de cenent grout with a m xture of a maxi mumof 26 liters of approved
wat er per 42.6 kg 7 gallons of approved water per 94 I b bag of portland
cenment, conformng to ASTM C 150/ C 150V, Type [I] [___ ]. Add no nore
than 5 percent by weight of bentonite powder to reduce shrinkage, hold the
cenment in suspension prior to the grout set. Use sodium bentonite powder
and/ or granules for high-solids bentonite grout. Mx water from an
approved source with these powders or granules to forma thick bentonite
slurry, consisting of a mxture of bentonite and the nanufacturer's
recomrended vol une of water to achieve an optinal seal. The slurry shal
contain at |east 20 percent solids by weight and have a density of 4.3 kg
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2.

per liter 9.4 |b per gallon of water or greater. Provide additiona
construction details for grout placement above the bentonite seal for frost
heave protection as directed in paragraph Protective Cover Placenent.

T CONCRETE PAD CR GRAVEL BLANKET

Construct a [concrete pad] [coarse gravel blanket] around the protective
cover at the ground surface.

. 8 PROTECTI VE COVERS

Equip monitoring wells with [a steel] [a stainless steel] [a cast iron] [an
al um nunj | ockabl e protective casing/enclosure set over the well casing,

set in the concrete pad or surface seal. Provide weather resistant

padl ocks whi ch use the sane key (keyed-alike) on the protective covers, or

| ockabl e caps for all wells. Cap any well that is to be tenporarily
renoved fromservice or left inconplete due to delay in construction with a
wat erti ght cap and equi pped with a vandal resistant cover.

.9 PROTECTI VE PCSTS
Provide and place [four] [__ 1 [75) [ ] my [3] [ ] inch dianeter
[schedul e 40 carbon steel] [__ 1, [2) [ ] meter [6] [ ] foot

| ong, prinmed and painted, conformng to Section 09 90 00 PAINTI NG GENERAL
[orange] | ] protective posts around the nmonitoring well.

.10 CONTAI NERI ZATI ON OF DEVELOPMENT WATER, AND DRI LL CUTTI NGS

Provide D.O T. approved druns, containers, or vessels for contai nnent of
wat er renoved during devel opnment and testing operations, and cuttings from
the drilling operations, as specified in 49 CFR 172. Furni sh pol yet hyl ene
and steel drunms with lids, |lid gaskets, bolts, chain of custody forns and
drum | abels. Mark each drum |l abel in accordance with 49 CFR 172 in
addition to the followi ng infornmation:

drum nunber,

site nane,

wel | name and nunber,

contents and date,

approxi nate depth of material contained in each drum and

t he nane and phone nunber of the [Installation Environnenta
Coordinator (IEC)] [Contracting Officer] [ ].

TPooop

11 SAMPLE CONTAI NERS

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Delete requirenents for boxing core, if rock
coring is not anticipated at the site. Rock core
sanpl es shoul d be containerized, boxed and stored in
accordance with ER 1110-1-1803, EM 200-1-3, EM
1110-1-1804, and EM 1110- 1-4000.

IR E R R E R RS EEEEEREEEEEEEEEREEREREEEREEEEEEREEEEEEEREEEEEEEEEEEEEEREEEEEEREEEEE SRS

a. Place cuttings, and driven sanples for geotechnical purposes, in
air-tight liter pint size [plastic] [glass] Contractor furnished
containers and | abeled with the project name, date of sanple,
nmoni toring well nunber and depth at which the sanple was taken

b. Label both the container and lid in permanent indelible ink. Place
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jars in partitioned [cardboard] [ ] Contractor furnished boxes.
Label boxes with project number and well numnber.

c. Prepare and preserve core sanples for transport as described in
ASTM D 5079. Place cored rock sanples in [wooden] [ ] core boxes
as indicated on the drawings. Place spacers in the proper positions in
the core boxes to show the |ocation and actual extent of voids and core
| osses as clearly as possible. Mke the spacers of [wood] | ] [or
some other relatively light material], which is of sufficient strength
to withstand jarring and crushing in handling, and of a strongly
contrasting color pattern so that core | osses are accented either by
di rect observation or in photographs. |In the smaller sizes, up to and
i ncluding 150 mm 6 inches, provide spacers of the sane width as the
cores. Label the outside and the inside of the core box lid with the
proj ect nane, hole nunber, date sanpled, |ocation, surface el evation
core box number, and interval of depth of core. Show the infornation
on the label such that it can clearly be read in photographs of the
core box. Also |abel both ends of the core box with the hol e nunber
and box nunber. Place the core in the core box starting at the left
hand corner on the hinge side and running to the right. Place
successi ve cores down the hole in successive troughs, starting fromthe
back and working toward the front of the box so that the core can be
read in the sanme manner as a printed page, fromleft to right, when
standing in front of the open box.

PART 3 EXECUTI ON

3.

1 PROTECTI ON OF EXI STI NG CONDI Tl ONS

Mai ntain all existing survey nonunents and nonitoring wells, and protect
them from damage from equi pnment and vehicular traffic. Inmediately report
and repair any itens damaged by the Contractor. Re-install nonitoring
wells requiring replacenment due to Contractor negligence according to these
specifications. Protect wells schedul ed for abandonnment from damage so
that abandonnent may be performed according to these specifications. Prior
to excavation, obtain witten approval fromthe local utility conpanies to
drill at each site, to avoid disturbing buried utilities.

.2 PREPARATI ON

2.1 Decont ami nati on

a. Cean the drill rig, drill rods, drill bits, augers, tenporary casing,
wel | devel opi ng equi pnent, trem e pipes, grout punping |ines, and ot her
associ ated equi prent with high-pressure hot water/steamprior to
drilling at each nonitoring well |ocation. Performdecontam nation in
accordance with ASTM D 5088 ASTM D 5608, at a central decontam nation
station located in an area that is renpte from and cross- or
down-gradient fromthe well being drilled.

b. dean screen and well casing with high-pressure hot water inmediately
prior to installation in the well. The use of factory sealed (plastic
wr apped) screen and well casing does not waive this requirenment for
pre-installation cleaning. Decontaninate sanplers in accordance with
t he Sanpling and Anal ysis Pl an.

c. Use only water for cleaning froma CGovernment approved source. Sanple

and test the water source used for cleaning for the constituents
specified in the Sanpling and Analysis Plan prior to use at the site.
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3.

3.

3.

2.2 Decont ani nati on Station

a. Construct a tenporary decontanination pad onsite, berned and slightly
inclined towards a sunp | ocated in one of the back corners of the pad.
Line the pads and berns with plastic sheeting to contain
decontami nati on water. Place plywod sheeting, exterior grade, over
the plastic sheeting to prevent damage to the plastic and allow the
drill rig and heavy equi pnent to use the pad.

b. Make the nini mum di nensi ons of the pad the I ength and wi dth of the
drill rig, plus 1.2 nm 4 feet per side to allow access and steam
cleaning. Use yellow ribbon to encircle the decontani nati on pad.

c. Pump water collected in the sunp using a "trash" punp to transfer water
to a 200 liter 55 gallon drum | abel ed "Decontam nati on Pad Sunp
Water." Transfer solid waste to a separate 200 liter 55 gallon drum
| abel ed "Decontam nati on Pad Sunp Sl udge."

. 2.3 Wat er Source

If well drilling/installation requires the use of water, prior to its use

at the site, sanple and test the water source, and obtain approval fromthe
Contracting O ficer for the constituents specified in the Sanpling and

Anal ysis Plan. The Contractor is responsible for locating the source,
obtaining the water fromthe source, transporting it to, and storing it at
the site. Obtain a water sanple fromthe container used in transporting
the water to the site before the water is used for decontam nation, and
sanpl e, test, and secure approval in accordance with the above requirenents.

3 | NSTALLATI ON

3.1 Drilling Method

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

NOTE: Delete prohibition against drilling aids
where such aids are required and not otherw se
pr ohi bi t ed.

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

a. Use a drilling method which prevents the collapse of formation nateria
agai nst the well screen and casing during installation of the well.
Make t he inside dianmeter of any tenporary casing used sufficient to
al | ow accurate placenent of the screen, riser, centralizer(s), filter
pack, seal and grout.

b. The use of drilling aids such as bentonite, other clay-based agents, or
any other foreign matter capable of affecting the characteristics of
the ground water is prohibited. Any drilling fluid additive used shal
be inorganic in nature. Gease or oil on drill rods, casing, or auger
joints are not pernitted; however, PTFE tape or vegetable oil (in solid
phase form are acceptable.

c. Provide adrill rig free fromleaks of fuel, hydraulic fluid, and oi
whi ch may contani nate the borehole, ground surface or drill tools.
During construction of the wells, use precautions to prevent tanpering
with the well or entrance of foreign material, and prevent runoff from
entering the well during construction. |f there is an interruption in
wor k, such as overni ght shutdown or inclement weather, close the well
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opening with a watertight uncontani nated cover. Secure the cover in
pl ace or wei ghted down so that it cannot be renoved except with the aid
of the drilling equiprment or through the use of drill tools.

3.3.2 Test Hol e Requirenents

Drill one test hole for every nonitoring well or well cluster installed. A
well cluster, as defined in this specification, is two or nore wells

compl eted (screened) to different depths in a single borehole or in a
series of boreholes in close proximty (3 m 10 feet or less) to each
other. The test hole nay be converted to the pernmanent nonitor well. Log
test holes in accordance with paragraph BOREHOLE LOGS, and if tenporary
casing is used, use in accordance wi th paragraph Decontani nation.

3.3.3 Sanpl i ng

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

NOTE: Sanpling and Testing is to be conducted in
accordance with the guidelines as stated in:
"Departnment of Defense Policy and Guidelines for
Acqui si tions Involving Environnmental Sanpling or
Testing", Novenber 2007.

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

EE R R I R I R I R I I I kR R R I R I R I I R

NOTE: Sampling for chem cal and geotechnica

anal ysis nmay be conbined to allow for obtaining
sanples for both if that acconplishes project

requi renents. If this is done, however, the

geot echni cal sanpling nust be coordinated with the
requirenents in Section 01 35 45.00 10 CHEM CAL DATA
QUALI TY CONTROL for sanpling for chem cal analysis.
If rock is cored at the site, and it is deterni ned
that it should be retained, it should be boxed, and
phot ographed. |Its storage, and | ater disposa

shoul d be in accordance with ER 1110-1-1803, and the
proper storage and handling protocol for such
material as may be required by other Federal, state,
or local |aws, regulations and permts. Sanpling
procedures are described in EM 200-1-3, Requirenents
for the Preparation of Sanpling and Anal ysis Pl ans.
Cui dance for preserving and preparing core sanpl es
for transport can be found in ASTM D 5079

IR R R R R R R R R R R R R R R R R R R R E R R EE R R RS RS EREEEREREEEREEEREREEEEEEREREEEREEREEEEREEREEEERS

3.3.3.1 Sanpling for Chem cal Analysis

I nclude sanpling requirements for obtaining and preserving sanples for
chemical analysis in the Sanpling and Analysis Plan, confornming to: DoD
Policy and Guidelines for Acquisitions Involving Environmental Sanpling or
Testing, November, 2007.

3.3.3.2 Sanpling for Geotechnical Analysis

a. Take samples of all materials penetrated by each drilled well/test
hole. Performsoil sanpling with a stainless steel split tube sanpler
usi ng standard sanpling techniques in accordance with ASTM D 1586.
Extract sanples fromtheir in-situ environment in as near an intact,
mnimally disturbed condition as technically practical. Retrieve
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3.

3.

3.

4

5

sanmpl es according to ASTM D 1586 at |east every [1] | ] nmeter [5]
[ ] feet fromeach test hole. Obtain sanples continuously through
the area expected to be screened.

Provi de sieve anal yses of all drive sanpled naterial, conducted in
accordance with ASTM C 136. Cean drive sanple tools with

hi gh- pressure hot water/steam between sanpling events within the sane
boring. Place drive-sanpled materials in airtight containers and | abe
as specified in paragraph SAMPLE CONTAI NERS, and deliver to the
Contracting Oficer designated facility. Test representative soi
sanpl es for grain-size distribution by nmechani cal neans ASTM D 422
(sieves down to the 0.074 nm (No. 200) No. 200 size according to
ASTM C 136), nmoisture content according to ASTM D 2216 and Atterberg
l[imts according to ASTM D 4318. Prepare description and
identification of soils in accordance with ASTM D 2488, | aboratory
classification of soils in accordance with ASTM D 2487, and perform
sanpling to allow conpletion of the docunents described in paragraph
Bor ehol e Logs.

CGeophysi cal Loggi ng

IR R R R SRR EEEEEREEEEEEREEEREEEREREEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: The requirenent to obtain borehol e
geophysi cal surveys is optional. Wiile it may not
be necessary to require a borehol e geophysica

survey at a site where a great deal is known about
the subsurface, at another site, where very little,
or nothing is known, it may be prudent to require a
bor ehol e geophysi cal survey. Wen it is deened
necessary to require a borehol e geophysical survey,
the specific type of survey should be specified.
This recommendation is made by the project

geol ogi st. The project geol ogi st should al so

det ermi ne what geophysical |logging is not allowed by
state regul ati ons, before specifying them See EM
1110- 1- 1802, Geophysical Exploration. Guidance for
pl anni ng and conducti ng borehol e geophysi cal | ogging
may be found in ASTM D 5753.

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

Geophysically log the total depth of each test hole drilled. Docunent
geophysi cal logging in accordance with paragraph Geophysical Logs. Run
[one successful natural ganma ray or ganma-ganmma for the full depth, (top
to bottom of test hole);] [one successful neutron in the fluid filled
portion of the hole, (top to bottomof test hole);] [one successful (top to
bottom of test hole) spontaneous potential (self-potential);] [and,] [one
successful (top to bottomof test hole) resistivity log], for each test
hole. Perform|og analyses and interpretations by a person qualified in
accordance with paragraph QUALI FI CATI ONS.

Bor ehol e Di aneter and Depth

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

NOTE: State regulations nmay require nore than 50 nm
(2 inches) of annular space between the boring wal
and the sides of the entered riser pipe and screen

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

Provide sufficient dianmeter in borings for nonitoring well installation to
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permit at least 50 mr 2 inches of annul ar space between the boring wall and
all sides of the centered riser pipe and screen. Determ ne depths of

i ndi vidual borings [ as specified in the approved Monitoring Wl
Installation Plan] [as indicated on the drawings] [ ], with actua

depth adequate to allow for the collection of representative ground water
sanpl es for chemcal analysis at the tinme of initial sanpling.

3.3.6 Screen, Well Casing/Riser Pipe Placenent

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Depending on the nature of the contaninants
to be sanpled, the screen may be required to be

pl aced bel ow or across the water table. Caps for
the flush-to-ground, or nanhol e type surface

conpl etion should not be vented, or |oose fitted.
Caps for these type conpletions should be water
tight. Delete the requirenents for centralizers if
they are not required per paragraph CENTRALI ZERS

EE IR R R I R R I I R R R I I O R R R R Ok S R R R R R I R I I O R O

a. Provide the nmonitoring well screen in length [as shown on the draw ngs]
[ ] mr feet long] [as determined by the Contractor and approved by
the Governnment], with specified bottomcap securely attached, set to
t he appropriate depth.

b. Place the bottomof the well screen no nmore than 1 nm 3 feet above the
bottom of the drilled borehole. Place the well screen in the
appropriate location in the borehole so that the conpleted nonitoring
wel | functions in accordance with paragraphs SYSTEM DESCRI PTI ON and
WELL ACCEPTANCE

c. Provide sieve analyses of all drive sanpled material, conducted in
accordance with ASTM C 136. Place the well screen [as specified on the
drawi ngs] [at | ]]. Join the screen and well casing/riser pipe
sections by flush threaded watertight joints, with the well
casing/riser pipe extending upwards fromthe screen to an el evation
appropriate for the surface conpletion described in paragraph
Protective Cover Placement. Do not allow the well screen and riser
pipe to drop or fall uncontrolled into the borehole. C ean the screen
and wel |l casing/riser pipe with high pressure hot water/steamjust
prior to installation; allowing no foreign material to renmain on the
screen and well casing before installation. The use of factory-seal ed
(plastic wapped) screen, free from pai nted nmarkings, does not waive
requi renents for pre-installation cleaning.

d. Provide watertight flush threaded joints and fastenings ; solvent glue
or set screws are not permtted

e. Make the well centered and plunb by the use of a mnimmof [ ]
stainless steel centralizers, in accordance w th paragraph
CENTRALI ZERS, spaced 120 degrees apart at intervals not exceeding [ 6]
[ ] m[20] [ ] feet along the length of the casing. Do not
pl ace centralizers on the screened interval or within the bentonite
seal. Verify the alignnment of the well by passing a 1500 nr 5 foot
I ong section of rigid pipe 6 mr 1/4 inch smaller in dianeter than the
i nsi de dianeter of the casing through the entire well. [If the pipe
does not pass freely, the well will not be accepted. Thoroughly clean
the pipe section with high pressure hot water prior to each test. Use
tenporary casing, hollow stem augers or other neasures, as necessary,
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. 3.

3.

7
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to prevent collapse of the boring against the well screen and wel
casing/riser pipe prior to placement of the filter pack and sealing
materials. |Install a cap on the top of the riser pipe, either vented,
or a telescopic fit, constructed to preclude binding to the well casing
caused by tightness of fit, unclean surfaces, or weather conditions.
Make cap secure enough to preclude the introduction of foreign materia
into the well, yet allow pressure equalization between the well and the
at nosphere.

Filter Pack Pl acenment
After the screen and well casing have been concentrically placed in the
hol e, construct the approved filter pack around the screen by filling
the entire space between the screen and the wall of the hole over the
sel ected screened interval. Place the |owernost [300] | 1 mr [1]
[ ] foot of filter pack in the boring prior to installation of the

wel | screen, serving as a base on which to place the screen. Lower a
trem e pipe having an inside nomnal dianeter of not less than 25 nmr 1
inch, to the bottom of the annulus between the hole and well. dean
the treme pipe with high pressure hot water/steamprior to each use.
Arrange the trem e pipe so that water and filter pack material fed at
uniformrates are discharged as the filter pack material fills the hole
fromthe bottomup. Raise the tremie pipe at a rate that will keep the
bottom of the pipe no nore than [1500] [ ] my [5] [ ] feet
above the top of the surface of the filter pack |evel, and no nore than
[600] [ ] my [2] | ] feet below the surface of the filter pack
| evel at all tines.

Dunping filter pack material fromthe surface of the ground and
agitating the well in an effort to settle the filter material is not
allowed. Install the filter pack continuously and wi thout interruption
until the filter pack has been placed [to a m nimumof 1 neter 3 feet
above the top of the screen in the nmonitoring well] [to a height equa
to 20 percent of the length of the screen] [to within no nore than

[ ] meters feet of the top of the ground surface]. Directly
neasure the depth to the top of the filter pack and record. Cbtain any
additional water required to be added to the filter pack material in
accordance with paragraph Water Source.

Protect filter pack material fromcontam nation prior to placenent by
either storing it in plastic lined bags, or in a |location protected
fromthe weather and contami nation on plastic sheeting. Transport
filter pack material to the well site in a manner which prevents
contam nati on by other soils, oils, grease, and other chenicals.
Renove tenporary drill casing, if installed, or auger simultaneously
with the above operation. Mnimze lifting of the riser pipe when

wi t hdrawi ng the tenporary casing/auger. Place filter pack material in
lifts no greater than 1 m 3 foot prior to retraction of the tenporary
casi ng/ auger. Leave a mnimmof 150 mr 6 inches of filter pack in the
tenmporary casing/auger at all tines during filter pack installation
Take frequent neasurenents inside the annulus during retraction to
ensure that the filter pack is properly placed.

Bent onite Sea

Rk Rk kR IR R R Sk O kb S O I AR R R R Rk O ok O O R IR I bk S A R

NOTE: Sufficient tinme should be allowed for the
bentonite seal to hydrate and forma | ow perneable
seal before grout is placed in the annul ar space
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above the bentonite seal. By not allow ng enough
time, grout material could infiltrate into the sea
and possibly into the filter pack. It is
recommended waiting a mininumof 3 to 4 hours for
hydration of bentonite pellets, or tablets. |If
bentonite chips are used, the mni nrumhydration time
could be twice as long. Normally bentonite chips
should only be used if it is necessary to install a
seal in a deep water columm. Because of their high
noi sture content and sl ow swelling tendencies, chips
can be dropped through a water colum nore readily
than a material with | ow noisture content, such as
pellets or tablets. Bentonite chips should not be
pl aced in the vadose zone. Wen installing a
bentonite seal in the vadose zone, potable water
shoul d be added to the bentonite for it to properly
hydrate. The anpbunt of water is dependent on the
formation. It is reconmended that the bentonite
seal be placed in lifts, with each lift allowed to
hydrate for a mnimum period of time. For nore

gui dance consult EM 1110-1-4000.
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Place a minimumr 1 nm 3 foot thick hydrated bentonite seal on top of the
filter pack in a manner which prevents bridging of the bentonite in the
annul us, such that the bottom of the bentonite seal is a minimumof 1 nm 3
feet above the top of the filter pack. Directly measure the depth to the
top of the bentonite seal and record i medi ately after placenent, without
all owance for swelling. |If the bentonite seal is |ocated above any
borehole fluid levels, place a [300] [__ ] mr [1] [ ] foot |ayer of
fine sand at the top of the bentonite seal.

3.3.9 G out Pl acement

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

NOTE: There is a provision for placing a

hi gh-solids bentonite grout in the annulus above the
bentonite seal rather than cement grout. This may
be better in areas of the country where the
monitoring wells will be susceptible to frost

heave. If it is required that the protective casing
be anchored in-place with cenent grout, this should
be done in accordance with paragraph Protective
Cover Placenment. The depth of maxi num frost
penetration shoul d be determni ned before design of
the nmonitoring well installation. The
susceptibility of the soils to frost action should
al so be determ ned beforehand. Cuidance for
determning frost penetration nmay be found in UFC
3-130-06 or FM 5-430-00-1. There nmay be a need for
a provision to grout the annular space in lifts in
deep wells to ensure that any PVC or other type
casing will not be coll apsed by the wei ght and/or
heat created by the chenical reaction of cenent
grout. If grouting inlifts is for sone reason not
acceptable, the well should be designed to withstand
greater external pressures. This may nean using

hi gher schedul e casing, or steel instead of PVC, for
exanpl e.
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Mechani cally mix a [non-shrinking cenent] [high-solids bentonite] grout, in
accordance with paragraph CEMENT AND BENTONI TE GROUT, and pl aced in one
conti nuous operation into the annulus above the bentonite seal to [within
[ ] mr feet of] [the ground surface] [the maxi mum depth of frost
penetration (frost line)]. Make grout injection in accordance with

ASTM D 5092. If the casing interval to be grouted is less than 4.5 n 15

feet, and without fluids after any drill casing is renmoved, place the grout
either by pouring or punping. Thoroughly clean the treme pipe with high
pressure hot water/steam before use in each well. Construct the bottom of

the treme pipe to direct the discharge to the sides rather than downward,
keepi ng the discharge end of the trem e pipe subnerged at all tines. Add
additional grout fromthe surface to maintain the level of the grout at the
l and surface as settlenment occurs. Work is not permitted in the well
within[24] [__ ] hours after cenent grouting. Verify the alignnment of
the well by passing a 1.5 n 5 foot long section of rigid [PVC] [stainless
steel] [PTFE] [___ ] pipe 6 mr 1/4 inch smaller in dianmeter than the

i nside dianeter of the casing through the entire well. |[If the pipe does
not pass freely, the well will not be accepted. Thoroughly clean the pipe
section with high pressure hot water/steamprior to each test.

3.3.10 Concrete or Gravel Pad Pl acenent

EZE IR R R S I R R I I O R R R Ok S R R I R R R I O R O O

NOTE: Some states may require that the surface sea
extend to depths of 3 m (10 feet), or greater to
ensure sanitary protection of the well. The surface
seal may be an extension of the annular sea
installed above the filter pack or it may be a
separate "surface" seal enplaced on top of the

annul ar seal. Also, in extrene cold climtes, it
may be better, if allowed by state and | oca
regulations, to fill the annul ar space above the
bentonite well seal, or filter pack, with bentonite
grout and construct the well "pad" of coarse gravel

rather than concrete. Concrete well pads sonetines
have a tendency to crack and breakup in cold regions.

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

Construct a [concrete pad with a mninmumradius of [600] [ ] mr [2]
[ ] feet fromthe protective casing and 100 mr 4 inch] [coarse grave
bl anket with a mnimumradius of [1200] [__ ] my [4] [ ] feet from

the protective casing and 150 mr 6 inch] thick, sloped away fromthe well
around the well casing at the final ground |level elevation. [Prior to

pl acement of the gravel blanket, backfill any depression existing around
the well borehole to the lIevel of the surrounding ground surface with
[near-surface drill cuttings fromthe well] [clay] [__ 1.1 [Furnish

pre- packaged, dry, conbined concrete materials for the well pads conform ng
to ASTM C 387/ C 387N normal wei ght, normal strength concrete. Conbine the

dry materials with potable water and mi x in an approved m xer or contai ner

until uniformin consistency and color. Limt water to the m ni num anount

possi bl e. ]

3.3.11 Prot ecti ve Cover Pl acenent
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NOTE: |If frost heave is not a concern at the site,
the requirenent for the annul ar space between the
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protective casing and the well riser to be filled
with dry bentonite may be del eted. The cenent grout
may then be placed outside of, and inside the
protective casing to the ground surface as woul d be
specified in paragraph G out Placenent.

It may be necessary to require that the protective
posts be supplenented with barbed wire in livestock
grazing areas. Additional guidance on nonitoring
wel | protection nay be found in ASTM D 5787

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

Provide all nmonitoring wells with a [steel] [__ ] lockable protective
encl osure set in the annular seal over the well casing with keyed-alike
| ocks on the protective covers for all wells.

3.3.11.1 Protective Steel Casing

EE IR R R I R R I I R R R I I O R R R R Ok S R R R R R I R I I O R O

NOTE: Delete this paragraph if not applicable for
t he project.
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a.

Install a protective steel casing around the well casing/riser pipe by
pl acing the protective casing into the annular seal. Cean the
protective casing with high-pressure hot water/steamprior to
installation to ensure that it is free of any contami nation. Provide a
protective casing with an inside dianeter of at least 100 mm 4 inches
greater than the nom nal dianmeter of the well riser. Fit the
protective casing with a locking cap and install so that there is a
maxi murr 61 mr 0.2 foot clearance between the top of the in-place inner
wel | casing cap and the bottom of the protective casing | ocking cap
when in the | ocked position.

Position and naintain the protective casing in a plunb position

Extend the bottom of the protective casing a mninumof 750 mr 2.5 feet
bel ow the top of the ground surface; extending a m ni mum of [750]

[ ] mv [2.5] [ ] feet bel ow the maxi num depth of frost
penetration (frost line); and anchored into the cement grout annul ar
seal ; and al so extending at |east 750 mr 2.5 feet above the surface of
the ground. Seal and i mmobilize the protective casing in concrete

pl aced around the outside of the protective casing, then place dry
bentonite pellets, or granules, in the annul ar space bel ow ground | eve
within the protective casing.

Provide the protective casing with a 6 nr 1/4 inch dianeter drain hole
installed just above the top of the [concrete pad] [gravel blanket].

Pl ace coarse sand or pea gravel in the annular space between the
protective casing and the riser pipe, above the drain hole, to within

75 mr 3 inches fromthe top of the riser pipe. [lInstall [four] [ ]
protective steel posts, |ocated 1200 mr 4 feet fromthe well, equally
spaced around the [concrete pad] [gravel blanket]. Fill the stee

posts with cenent. Do not install the posts in the concrete pad, but a
150-300 mr 0.5-1.0 foot distance fromthe edge of the concrete pad.

Set the posts in cenment, and extending a minimumof 1 nm 3 feet above
the ground surface, with at |east one third of the posts' total length
bel ow ground surface.]
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[3.3.11.2 Fl ush-to-Gound Utility Vault
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NOTE: Delete this paragraph if not applicable for
t he project.
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Install a flush-to-ground protective steel utility vault or manhol e around
the well casing/riser pipe which has been cut off bel ow grade. Construct
the flush mounted protective utility vault or manhole with a concrete
ground surface seal. Extend the ground surface seal to, but not beyond,
the total depth of the flush nounted protective utility vault. Install the
ground surface seal around the flush nounted protective utility vault but
do not place between the flush nmounted protective utility vault and the
well casing. Do not install the flush mounted protective utility vault in
areas subject to ponding or flooding. Provide the wording "ground water

nonitoring well" on the flush nounted protective cover's |lid or manhol e
cover on its outer surface. Install flush nounted protective utility
vaul ts through an inpervious surface such as asphalt or concrete. |f an

i mpervi ous surface does not exist, create one to support the weight of the
traffic in the area. Provide a flush nmounted protective utility vault
consisting of a watertight netal casing with an inside dianeter at |east
100 mr 4 inches greater than the inside dianmeter of the nonitoring wel
casing, made of one continuous netal piece or two netal pieces which are
joined with a continuous weld; and a mnimmlength of [300] [__ ] m
[12] [ ] inches. Allow no nore than 200 mr 8 i nches between the top of
the monitoring well casing and the top of the flush nmounted protective
utility vault after installation. Provide the flush nmounted protective
utility vault with an exterior flange or lugs. Do not allow the flush
nounted protective utility vault to extend bel ow the top of the
cement/bentonite annul ar space seal. To prevent danage from frost heave,
extend the concrete surrounding the utility vault a mninumof 300 mr 1 foot

bel ow the frost line. Provide the flush nmounted protective utility vault
or the nmonitoring well with a | ocking mechanismand a watertight cap.

13.3.12 Wel | Identification
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NOTE: Local well identification requirements should
be specified.
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Affix a corrosion resistant nmetal tag to the exterior and interior of the
protective cover. Provide the nmetal tag stanped with the [U S. Arny Corps

of Engi neers CE | 11 [ ], well identification nunber, elevation of
the highest point on the rimof the well casing or riser pipe, elevation of
the ground surface at the well, well coordinates, date of wel

installation, and the top of the protective casing elevation in neters feet
as determi ned according to paragraph SURVEYS. Use identification nunbers
for the nonitoring wells as indicated on the draw ngs.

3.3.13 Wl | Devel oprent
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NOTE: Well devel opnent locally inproves or restores
the aquifer's hydraulic conductivity and renpves
undesirable materials fromthe aquifer near the well
screen, thus yielding a nore representative ground
wat er sanple. The nost appropriate devel opnent
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net hod and acceptance criteria to use will vary
according to the hydrol ogi c characteristics of the
aquifer, the drilling nethod used and the type of
wel | conpletion. The follow ng specification is
performance based. The designer may specify a

nmet hod whi ch has been shown to work well in the
project area. In sone instances, e.g., very
fine-grained sedi nents, some karst terrains, the
wel | devel opnent criteria may not be obtainabl e.
Devel oprent criteria should be nodified if such
conditions are known or suspected to exist. The

U S. Environnental Protection Agency (EPA) may,
according to their Technical Enforcenment Guidance
Docurent (TEGD), 530/ R-93/001, consider a well

i nproperly conpleted if a well yields turbid sanples
(turbidity greater than or equal to 5 NTUs) after
devel opnent. If the local EPA Region enforces this
criteria, it may be necessary to include a

requi renent that the well be devel oped until a
turbidity of less than or equal to 5 NTUs is

achi eved.
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Wthin 7 days of conpletion of each well, but no sooner than [48] [_ ]
hours after cement grouting is conpleted, develop the well. Perform

devel opment using only mechani cal surging or over punping or a conbination
thereof in accordance with ASTM D 5521. Include details of the proposed
devel opnment nmethod in the Monitoring Well Installation Plan. Maintain a
wel | devel opnent record in accordance with paragraph Well Devel opnent
Records. Devel oprment is conpl ete when:

a. Well water is clear to the unai ded eye,

b. Sedinment thickness in the well is less than [1 percent of the screen
length] [30 mr 0.1 foot],

c. A mnimmof three tines the standing water volunme in the well plus
three times the volume of all added water and drilling fluid | ost
during drilling and installation of the well is renoved, and

d. Tenperature, specific conductivity, pH, oxidation-reduction potentia
(ORP), dissol ved oxygen (DO, and turbidity readi ngs, neasured before,
twi ce during and after devel opnent operations, have stabilized.
Stabilization neans [variation of less than 0.2 pH units, variation of +

1 degree Celsius, 1 degree Fahrenheit, + 3 percent change in specific
conduct ance; + 10nV for ORP; and + 10 percent for DO, and turbidity,
nmeasured between three consecutive readings with one casing vol umre of
wat er renoved between each reading] | ]. Determine ORP in
accordance with AWM 10084. Conduct tenperature, specific conductance,
DO, turbidity, and pH readings in accordance with EPA 600/4-79/020. At
conpl etion of well devel opment, collect approximately 0.5 liter 1 pint
of well water in a clear glass jar. Label the jar with project naneg,
wel | nurmber and date; and photographed using 35 mmcolor print film
Sui tably backlight the subject in the photograph (mnimally 125 x 174 mm

5 x 7 inch) close-up to show the clarity of the water and any
suspended sedi nent. The phot ograph and negative are a part of the well
devel opnent record. Water renoved during devel opnent and testing
operations shall be [contained in D.O T. approved druns, containers or
vessel s and di sposed of by | ], in accordance w th paragraphs
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CONTAI NERI ZATI ON OF DEVELOPMENT WATER, AND DRILL CUTTINGS, and Drilling
Waste Disposal] [discharged to the ground surface at |east | ]
neters feet fromthe well in a down gradient area].

3.3.14 In-Situ Perneability Determ nation

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

NOTE: In sone fine grained aquifers, the period of
time for the aquifer to reach equilibriummy exceed
24 hours and testing should be performed no sooner
than 48 or nore hours after the well is devel oped.

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

Determine the in-situ pernmeability for each well follow ng devel opment but
no sooner than [48] [__ ] hours after developnent. After the well is
devel oped and allowed to equilibrate for at |east 24 hours, and before
in-situ perneability testing, neasure and record the static water level in
the well. Determne, for each well installed, the in-situ perneability of
the screened formation using an appropriate nmethod after the well has been
devel oped. State proposed details of the methods expected to be used and
references for those methods in the Monitoring Well Installation Plan.
Except for formation water fromthe well, do not introduce any ot her water
or liquid into the well

3.3.15 Drilling Waste Di sposa
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NOTE: The desi gner nust address disposal of dril
cuttings, rock core, grout or bentonite slurry, and
other solid or liquid materials bail ed, punped, or
ot herwi se renoved fromthe borehole during drilling,
wel | installation, conpletion, and well devel opnent
procedures within all appropriate regulatory
requirenents. The nature of these wastes (whether
hazardous or not) will potentially vary between wel
sites on a single project. On a renedial action

project, it may be prudent to dispose of drilling
and well installation waste in coordination wth
other project waste streans. |In sone instances,

rock core nay be determned to be contani nated and
nmust be handl ed accordingly. Refer to

EPA/ 540/ G- 91/ 009, Managenent of

I nvestigati on-Derived Waste From Site | nvestigations
and EPA OSWER Directive 9345. 3-03FS, April 1992,

Qui de to Managenent of |nvestigation-Derived Wastes,
for discussion of sone issues relevant to Superfund
projects. State/local regulations nust also be
consi der ed.
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Di spose of slurry, drill cuttings, rock core; other solid or liquid
materi al bailed, punped, or otherw se renpved fromthe borehol e during
drilling, installation, conpletion, and well devel opnent procedures; and
fluids frommaterial/equi pnent decontamination activities by [ ].

3.4 SURVEYS
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NOTE: Cuidance for installing survey markers can be
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found in EM 1110-1-1002 Survey Markers and

Monunent ati on.
EIR IR I b R R I S I I IR I I I I I R R S b I IR I IR I I IR I R I S I I I I I I R R I S I b b E b b I I I b I b b b b b 3 I I I b b b I

Establ i sh coordi nates and el evati ons for each nonitoring well/test hole.
Det ermi ne horizontal coordinates to the closest 300 mr 1.0 foot and
referenced to the State Plane Coordi nate System or Universal Transverse
Mercator (UTM. |If the State Plane Coordinate SystemlUTMis not readily
avai |l abl e, use an existing local grid system (obtain a ground elevation to
the closest 30 mr 0.1 foot at each well. The highest point on the top of
the riser pipe serves as a neasurenent point; reference this elevation and
survey to the nearest 3 mr 0.01 foot using the National Geodetic Vertica
Datum of [1929] [1988]. |If the datumis not readily avail able, use the
exi sting local vertical datum Plot the location, identification,

coordi nates, and el evations of the well and monunents on maps with a scal e
| arge enough to show their location with reference to other structures.

.5  WELL DECOVWM SSI ONI NG ABANDONMENT
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NOTE: CGui dance for deconmi ssioning of nonitoring
wells may al so be found in EM 1110-1-4000.
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Any wel | disapproved by the Contracting Oficer, or any well
deconmi ssi oned/ abandoned by the Contractor for any reason shall be
deconmi ssi oned/ abandoned according to the requirements of the State of
[ ], ASTM D 5299, and the requirenments of these specifications. Wl
deconmi ssi oni ng/ abandonnent i ncludes the renoval of all materials left in
the borehol e/wel |, excluding the filter pack, and includi ng backfil
material s, casing, screen, and any other material placed into the hole
before the deci sion was nmade to abandon the borehole/well. Gout test

hol es deconmi ssi oned/ abandoned for any reason fromthe bottomto within
[ ] mr feet of the top of the ground surface according to the protoco
for grout/bentonite placenent established in paragraph G out Placenent,
using the grout mix specified in paragraph CEMENT AND BENTONI TE GROUT
Backfill the top [___ ] mr feet with [material appropriate for the
intended land use] [__ ]. Maintain a well deconm ssi oni ng/ abandonnent
record as specified in paragraph Well Decomm ssi oni hg/ Abandonnent Recor ds.
Measure groundwater levels, if encountered before the decision is nade for
deconmi ssi oni ng/ abandonnment, in all borings prior to backfilling. Include
these water levels in the well decomm ssioni ng/ abandonment records. No
wel | may be deconmi ssi oned/ abandoned wi t hout the approval of the
Contracting Oficer.

.6 VELL ACCEPTANCE

It is the responsibility of the Contractor to properly design, construct,

install, develop, and test all nmonitoring wells according to the
requirenents of this specification so that they are suitable for the
i ntended purpose. |If the Contractor installs wells that are not functiona

or not in accordance with these specifications, the Contracting Oficer
will disapprove the well and direct the Contractor to repair or replace it,
and to abandon the disapproved well in accordance with this specification.
.7  SI TE CLEANUP

After conpletion of the work, renove tools, appliances, surplus materials,
tenmporary drai nage, rubbish, and debris incidental to work . Backfil
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excavation and vehicular ruts and dress to conformw th the existing

| andscape or terrain. Utilities, structures, roads, fences, or any other
pre-existing item which nust be repaired or replaced due to the
Contractor's negligence are the Contractor's responsibility; acconplish
repair or replacenment prior to conpletion of this contract.

. 8 DOCUMENTATI ON AND QUALI TY CONTROL REPORTS

Establ i sh and mai ntai n docunmentation and quality control reports for well
construction and devel opnent to record the desired information and to
assure conpliance with contract requirenents, including, but not linmted
to, the follow ng:

.8.1 Bor ehol e Logs
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NOTE: Borehol e | 0oggi ng requirenents can be found in
EM 1110- 1- 4000, Monitor Well Design, Installation
and Documentation at Hazardous and/or Toxic Waste
Sites. Requirenents can also be found in ASTM D
2113 and ASTM D 5434. |If rock is cored at the site,
and it is deened necessary to determ ne the rock
qual ity designation (RQ) of the core for design

pur poses, the RQD should al so be shown on the boring
log. CQuidance for deternmining the RQD nay be found
in ASTM D 6032.

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

Prepare and conplete a borehole | og for each boring drilled, prepared by
the geol ogi st present onsite during all well drilling and installation
activities. Provide the log scale at [10] [__ ] mmequals [300] [__ ]
mr [1] [ ] inch equals [1] [__ ] foot. Keep copies current and
complete of all well logs in the field at each well site and nake avail abl e
at all tines for inspection by the Contracting Oficer. Include, as a

m ni mum the foll ow ng:

a. Name of the project and site.

b. Boring/well identification number.

c. Location of boring (coordinates, if available).

d. Make and manufacturer's nodel designation of drilling equipnent and
nane of drilling firm

e. Date boring was drilled.

f. Reference data for all depth nmeasurenents.

g. Name of driller and name and signature of geol ogi st preparing |og.
h. Nomi nal hole dianeter and depth at which hol e di aneter changes.

i. Total depth of boring.

j. Method of drilling, including sanpling methods and sanpl e depths,

i ncluding those attenpted with no recovery. Indication of penetration
resi stance such as drive hamer blows given in blows per 150 mm 6 inches
of driven sanple tubes. Include in infornmation hammer wei ght and drop
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di stance. Record information such as rod size, bit type, punp type,
etc.. Also include a description of any tenporary casing used, dril
fluids and fluid additives used, if any, including brand nane and
amount used, along with the reason for and start (by depth) of its use,
and, if neasured, mud viscosities and wei ght.

k. Depth of each change of stratum |If |ocation of strata change is
approximate, it shall be so stated.

I. Description of the material of which each stratumis conposed, in
accordance with [ASTM D 2488] | ], and/or standard rock
nonencl ature, as necessary. Include in soil parameters for |ogging
but do not limt to, classification, depositional environment and
formation, if known, Unified Soil Cassification Synbol, secondary
conponents and estimated percentages, color (using FSUP 77341 or
GSA RCCO0100R), plasticity, consistency (cohesive soil), density
(non-cohesive soil), noisture content, structure and orientation, and
grain angul arity.

m Include in rock core parameters for logging , but do not be limt to,
rock type, formation, nodifier denoting variety (shaly, cal careous,
siliceous, etc.), color (using GSA RCCO0100R), hardness, degree of
cenentation, texture, crystalline structure and orientation, degree of
weat hering, solution or void conditions, primary and secondary
permeability, and | ost core.

n. Also include the results of any chenical field screening on the boring
log. Prepare classification in the field at the tinme of sanpling.

Al so duly note and record the results of visual observation of the
mat eri al encountered, and any unusual odor detected.

0. Depth of any observed fractures, weathered zones, or any abnormalities
encount er ed.

p. Depth and estinated percent of drill fluid |oss or |lost circulation
Measures taken to regain drill water circulation. Significant color
changes in the drilling fluid return.

g. Depth to water, and any non-aqueous phase |iquids (NAPLs) and date
neasured before, during, and after each drilling shift, and prior to
wel |l installation. Provide and maintain at each well under
construction a portable water, and NAPL | evel neasuring device of
sufficient length to measure the water/NAPL | evel to [50] | ] nmeter
[165] [ ] foot depth. Make the device onsite at all tines and
provi de graduated neasuring wire in mr 0.01 foot. Take water and NAPL
| evel measurenments to the nearest nmmr 0.01 foot.

r. Box or sanple nunber. Depths and the nunber of the core boxes and/or
sanpl es shall be recorded at the proper interval.

s. Percent Rock Core Recovery. The percent core recovery for the
i ndividual drill runs, if rock is cored, shall be shown.

.8.2 Install ati on Di agrans

The well will not be accepted before the geologic logs and installation

diagrans are received. Cdearly illustrate in the diagramthe as-built

condition of the well and include, but do not linmt to the following itens:
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a. Name of the project and site.
b. Well identification nunber.

c. Nanme of driller and nanme and signature of the geol ogi st preparing

di agram
d. Date of well installation.
e. Description of material fromwhich the well is constructed, including

wel | casing/riser pipe and screen naterial, centralizer conposition, if
used, dianmeter and schedul e of casing and screen, gradation of filter
pack, lithol ogic description, brand name (if any), source, and
processi ng nmet hod, and nethod of placement of the filter pack
bentonite seal type (pellets, granules, chips, or slurry), grout type
(cement or high-solids bentonite) and type of protective cover
(protective casing or flush-to-ground).

f. Total depth of well.
g. Nominal hole dianeter
h. Depth to top and bottom of screen, and filter pack

i. Depth to top and bottom of any seals installed in the well boring
(grout or bentonite).

j. Type of cenment and/or bentonite used, m x ratios of grout, nethod of
pl acenent and quantities used.

k. Elevations/depths/heights of key features of the well, such as top of
wel | casing/riser pipe, top and bottom of protective casing, ground
surface, the depth of nmaxi mum frost penetration (frost line), bottom of
wel | screen, top and bottomof filter pack, and top and bottom of seal

. Oher pertinent construction details, such as slot size and percent
open area of screen, type of screen, and nanufacturer of screen

m \Well location by coordinates. A plan sheet shall also be included
showi ng the coordinate system used and the location of each well. A
pl an sheet is not required for each well installation diagram nultiple

wel I s may be shown on the sane sheet.
n. Static water |evel upon conpletion of the well.

0. Special problens and their resolutions; e.g., grout in wells, |ost
casing, or screens, bridging, etc.

p. Description of surface conpletion.
.8.3 Vel | Devel opnent Records
Prepare and submit a nonitoring well devel opnent record for each nonitoring
wel | installed under the supervision of the geol ogi st present during well
installation operations. |Include the follow ng information on the well
devel opment record , but do not limt to the foll ow ng:
a. Date, tinme, and elevation of water level in the well, before

devel opnent.
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b. Depth to bottomof well, nane of project and site, well identification
nunber, and date of devel oprent.

c. Method used for devel oprment, to include size, type and nake of
equi prent, bailer, and/or punp used during devel oprent.

d. Time spent devel oping the well by each nethod, to include typica
punping rate, if punp is used in devel oprent.

e. Volune and physical character of water renoved, to include changes
during devel opnent in clarity, color, particulates, and odor

f. Volume of water added to the well, if any.

g. Volune and physical character of sedi nent renoved, to include changes
during devel opnent in color, and odor

h. Source of any water added to the well

i. Cdarity of water before, during, and after devel opnent. Nephelonetric
turbidity unit (NTU) measurenents.

j. Total depth of well and the static water |evel in accordance with
ASTM D 4750fromtop of the casing, imediately after
punpi ng/ devel opnent, and 24 consecutive hours after devel oprment.

k. Readings of pH, specific conductance, DO, ORP, and tenperature taken
before, during, and after devel oprent.

. Nanme and job title of individual devel oping well

m Name and/or description of the disposal facility/area, for the waters
renoved during devel oprent.

.8.4 CGeophysi cal Logs

Prepare, complete, and subnit geophysical for each nmonitoring well/test
hole installed. Include the followi ng information on the I ogs as a m ni mum

a. Project nane.

b. Test hole/nonitoring well identification nunber

c. Location of test hole (coordinates, and state, and county nane).
d. Date test hole was drilled.

e. Fluid level in test hole before |ogging.

f. Fluid type and tenperature.

g. Fluid resistance in ohmm

h. Casing type, dianeter, and elevation (top and bottonj.

i. Cement type and elevation (top and bottonj.

j. Screen type, dianeter, and elevation (top and bottom.
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k. Date and tine test hole was | ogged.

I. Reference elevation for all depth nmeasurenents.

m Operator's nane.

n. Equi prent nanme and address.

0. Logger type and nunber.

p. Tool type

g. Detector type (Nuclear Log only).

r. Source type (Nuclear Log only).

s. Source size (Nuclear Log only).

t. Source spacing (Nuclear Log only).

u. Tool length, cable head to detector

v. Calibration

w. Logging speed cnimn ft/mn.

X. Log vert. scale mlcm ft/in.

y. Modul e settings.

z. Recorder settings.

aa. Docunent all field problens, including equipnent mal functions. This
shoul d i nclude the steps taken to solve the problem and how the | og
m ght have been affected.

.8.5 Vel | Deconmi ssi oni ng/ Abandonment Records

I ncl ude in decomm ssi oni ng/ abandonnent records, as a mninmum the follow ng:

a. Project nane.

b. Well or test hole nunber.

c. Well/boring location, depth and di aneter.

d. Date of decomm ssioni ng/ abandonnent.

e. Method of decomm ssi oni ng/ abandonment .

f. Al mterials used in the decomm ssi oni ng/ abandonnent procedure and the
interval in which test naterials were placed.

g. Casing, and or other itens left in hole by depth, description, and
conposi tion.

h. Description and total quantity of grout used initially.
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3.

3.

i. Description and daily quantities of grout used to conpensate for
settl enent.

j. Water or nud level (specify) prior to grouting and date neasured.

k. The reason for deconm ssioni ng/ abandonnent of the nonitoring well/test
hol e.

8.6 Proj ect Phot ographs

Before, during, and after conpletion of work, take a mininmum of [one view|
[r____ ] views] of each well installation. |If rock is cored at the site,
after the core has been | ogged danpen the core, if it has dried, neatly
arrange in the core box, and take [80] [__ ] x [120] [___ ] mr [ 3]
[ ] x [5 [ ] inch color print photographs, nounted and encl osed
back-to-back in a double face clear plastic sleeve punched to fit standard
three ring binders. Provide color prints with an information box, [20]

[ ] x [50] [____ ] v [1-2/2) [ ] x[3-1/2) [ ] inches, showi ng
(typewitten) the follow ng infornmation:

Proj ect No. Contract No.

Cont r act or/ Phot ogr apher :

Phot ogr aph No. Dat e/ Ti me:

Descri pti on:

Direction of View
8.7 Survey Maps and Not es
Prepare and submt a tabulated list of all nmonitoring wells and nmonunents,
copies of all field books, maps showi ng the | ocations, and el evati ons of

all nonitoring wells, and all conputation sheets, consisting of the
desi gnat ed nunber of the well or nmonunent, the X and Y coordi nates, and al

the required el evations.

-- End of Section --
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