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NOTE: This gui de specification covers the
requirenents for installation of
extraction/monitoring wells and associated testing.

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

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

Commrent s and suggestions on this guide specification
are wel cone and should be directed to the technica
proponent of the specification. A listing of

techni cal proponents, including their organization
desi gnation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS shoul d be subnmitted as
a Citeria Change Request (CCR)
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NOTE: This guide specification is not appropriate

for vapor extraction and two phase extraction wells.
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NOTE: Drawi ngs should include the follow ng and any
other information necessary to indicate |ayout and
general configuration of the well:

1. Dianeter of drilled hole

2. Casing dianeter

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

4. Mninmmdepth of casing and nini rum depth wel
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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 | .
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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
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 autonatically 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.
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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 A 312/ A 312M (2009) Standard Specification for
Seanl ess, Wl ded, and Heavily Wbrked
Austenitic Stainless Steel Pipes

ASTM A 53/ A 53M (2007) Standard Specification for Pipe
Steel, Black and Hot-Di pped, Zinc- Coated,
Wl ded and Sean ess

ASTM C 117 (2004) Standard Test Method for Materials
Fi ner than 75-um (No. 200) Sieve in
M neral Aggregates by Washi ng

ASTM C 136 (2006) Standard Test Method for Sieve
Anal ysi s of Fine and Coarse Aggregates
ASTM C 150/ C 150M (2009) Standard Specification for Portland
Cenent
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ASTM D 1586 (2008a) Penetration Test and Split-Barrel
Sanmpling of Soils

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

ASTM D 1785 (2006) Standard Specification for
Pol y(Vi nyl Chloride) (PVC), Plastic Pipe,
Schedul es 40, 80, and 120

ASTM D 2487 (2006e1) Soils for Engi neering Purposes
(Unified Soil O assification Systen)

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

ASTM D 4397 (2009) Standard Specification for
Pol yet hyl ene Sheeting for Construction,
Industrial, and Agricultural Applications

ASTM D 5088 (2002; R 2008) Decontam nation of Field
Equi prent Used at Nonradi oactive Waste
Sites

ASTM D 5092 (2004e1) Design and Installation of G ound

Water Monitoring Wells in Aquifers
ASTM F 480 (2006b) Thernoplastic Wll Casing Pipe and
Coupl i ngs Made in Standard Di mension
Ratios (SDR), SCH 40 and SCH 80
ASTM F 883 (2004) Padl ocks
U S. ARMY 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, IlIA 1IB, and
I11) Test Methods for Evaluating Solid
Waste (Vol IA IB, IC and Il) (SW846)
EPA 600- 4- 89-034 (1990) Handbook of Suggested Practices for
the Design and Installation of G oundwater
Monitoring Wells

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

U S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)
29 CFR 1910 Cccupational Safety and Heal th Standards
.2 DESCRI PTI ON OF WORK

Provide [extraction] [nonitoring] well[s] including drilling, casing, well
screen, gravel packing, grouting, devel opnment, nonitoring device, and
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1.

incidental related work conplete and ready for operation.

.3 GENERAL REQUI REMENTS

Each system including equipnent, nmaterials, installation, and perfornmance,
shall be in accordance with |ocal, State, and Federal regul ations,

ASTM D 5092, and EPA 600-4-89-034 except as nodified herein. Consider the
advi sory or recommended provisions to be nandatory, as though the word
"shal | " has been substituted for the word "shoul d* wherever it appears.

Ref erence to the "Project Representative" and the "Omer" shall be
interpreted to nean the Contracting Oficer. Additional requirenents are

i ncluded under Section 01 50 00 TEMPORARY CONSTRUCTI ON FACI LI TI ES AND
CONTROLS. Mark and secure nmonitoring well[s] to avoid unauthorized access
and tanperi ng.

4 SUBM TTALS

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

NOTE: Review subnittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnmttals
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
subnmittal 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 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 Army projects.

Rk bk bk R IR R R Sk O O e S R S AR Rk R R Rk I ok O kI R R I O b I R

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

SD- 02 Shop Drawi ngs
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Wl | construction
SD- 03 Product Data
Wel | casing
Wl | screen
Filter pack
Neat cenent grout
Bentonite seal
SD-07 Certificates
Well Drilling/Devel opnent Material Handling Plan; G
Health and Safety Plan; G
Field Sanpling and Laboratory Testing Plan; G
Treatnment facility pernit
Install ati on Survey Report
Wel | Devel opnent Report
Bor ehol e Anal ysi s Report
SD-11 C oseout Subnmittals
Wel | Construction Permt
Shi pnent nani fests
Delivery certificates
Treatment and di sposal certificates
1.5 DELI VERY, STORAGE, AND HANDLI NG
Deliver materials in an undamaged condition. Unload and store with m ni mal
handling. Store materials in on-site enclosures or under protective
coverings. Store [plastic piping and jointing materials, and] rubber
gaskets under cover, out of direct sunlight. Store materials off the
ground. Keep insides of pipes and fittings free of dirt and debris.
Repl ace defective or damaged naterials with new materi al s.
1.6 QUALI TY ASSURANCE
1.6.1 Requi red Drawi ngs
Submit well construction drawi ngs showi ng conponents and details of well
casing, well screen, filter pack, annular seal, and associated itens.
Drawi ngs shall be prepared by a State certified professional geol ogist or

hydr ogeol ogi st, or by a State regi stered professional civil engineer,
hereafter referred to as the Contractor's Professional Consultant (CPC).
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Drawi ngs shall be seal ed.
.6.2 Vell Drilling/Devel opment Material Handling Plan

A material handling plan shall be furnished by the Contractor 15 days prior
toinitiation of the work that describes phases of dealing with the
potentially contam nated soil and groundwater, including the following: a
schedul e to be enployed in the well drilling and devel opnent stages, a
sequence of operations, the method of drilling and devel opnent, materi al
haul i ng, proposed equi pnent, handling of the contam nated materials, soi
and water testing requirenents, and safety precautions and requirenents.

.6.3 Heal th and Safety Pl an (HASP)

Descri be safety precautions for each phase of the project as specifically

related to handling of soil and water renoved during well drilling and
devel opnment operations. Ildentify appropriate requirenents of 29 CFR 1910
and EM 385-1-1. ldentify safety equi pnent and procedures to be avail able

and used during the project. Furnish the name and qualifications based on
education, training, and work experience of the proposed Health and Safety
Oficer (HASO and the nmenbers of the drill crew. The CPC may performthe
responsibilities of the HASO if properly qualifi ed.

.6.4 Fi el d Sanpling and Laboratory Testing Pl an

Describe field sanpling methods and quality control procedures. Identify
| aboratory and | aboratory nethods to be used for contam nation testing.
Sanpl e reports shall show sanple identification for l|ocation, date, tine,
sanpl e nmet hod, contam nation |level, name of individual sanpler,
identification of |aboratory, and quality control procedures.

.6.5 Treatnment Facility Permt

Verification that the proposed treatnment facility is permtted to accept
the contam nated materials specified, prior to the start of excavation.

.6.6 Wel | Devel opnent Report

Provide report, containing the followi ng data [for each well]: project
nanme and |ocation, well designation, date and tinme of well installation,
date and tine of well devel opnent, static water |evel fromtop of wel
casi ng before devel opment and 24 hours after devel opnent, field
neasurenents of pH, tenperature, and specific conductivity, depth of well
fromtop of casing to bottomof well, screen |ength, description of

devel opment net hodol ogy si ze/ capacity of punp or bailer, pumping rate, and
recharge rate.

.6.7 \Well Construction Permt

Submit a conpleted permt application and a proposed method of construction
to the appropriate state agency prior to construction of the well.
Construction of the well[s] will not be allowed until an approved Well
Construction Pernmit has been submitted to the Contracting O ficer.

.6.8 Shi prent Mani f ests

Copi es of manifests and ot her documentation required for shipnent of waste

materials within 24 hours after renoval of waste fromthe site. Shipnent
mani fests shall be signed by the Contracting O ficer.
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1.6.9 Delivery Certificates

Verification that the wastes were actually delivered to the approved
treatnent facility, within 7 days of shipnent.

1.6.10 Treatment and Di sposal Certificates

Verification that the wastes were successfully treated and remediated to
the levels specified herein

PART 2 PRODUCTS

2.1 VEELL CASI NG
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NOTE: Sel ection of casing and screen naterial type
is critical to both the life of the well and the
accuracy of the sanpling data. Analysis of the

exi sting groundwater chemstry is crucial to making
an appropriate material selection. 1In the absence
of water quality data, it is prudent to choose
conservative materials.

Stainless steel (SS) piping offers high strength and
rigidity sufficient to withstand virtually any
subsurface condition, and is highly resistant to
corrosion. SS is susceptible to degradation in

| ong-term exposure to highly corrosive environnents,
i ncluding saline and certain acidic environnments.
Thi s degradation results in the |eaching of nicke
and cadmiuminto the sanpling regine.

PVC piping is |ightweight, corrosion resistant,
durabl e, and generally chenmically resistant. PVCis
susceptible to degradation in | ong-term exposure to
hi gh concentrations of certain organic solvents.
These include tetrahydrofuran (THF), nethyl ethyl

ket one (MEK), nethyl isobutyl ketone (MBK), and
cycl ohexanone.

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

2.1.1 Stai nl ess Steel Piping

ASTM A 312/ A 312V, Type 304, Schedule 40S, with flush threaded joint end
fittings. Threaded joints shall be wapped with flouropol yner tape, and
provided with nitrile Oring gaskets.

2.1.2 PVC Pi pi ng
ASTM F 480, Type 1, Grade 1, PVC 12454, NSF wc or NSF pw, Schedul e [40]
[80], with flush threaded joint fittings. Threaded joints shall be w apped
with flouropolymer tape, and provided with nitrile Oring gaskets.

2.2 VELL SCREEN
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NOTE: Well screens are |located in the npbst reactive
zone of the well environment. The materia
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2.

2.

sel ection should be nmade based on sinmilar criteria
as the well casing materials. However, in sone
situations, well screen material may be different
fromthe material selected for the casing. Strength
of the screen is inportant, as it has | arge open
area. The width of the slotted openings should be
sized relative to the filter pack material, and
shoul d retain between 90 and 99 percent of that
material. The open area of the screen should all ow
flow through the screen at approximately the sane
rate as the natural perneability of the aquifer

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

Wel |l screens shall be located as indicated. The length of [each] [the]
screen shall be as indicated. Slot size shall be [__ ] mrinch. Slotted
openi ngs shall be distributed uniformy around the circunference of the
screen. (Open area shall approach the formation's natural porosity.

.2.1 Stai nl ess Steel Screens

ASTM A 312/ A 312V, Type 304, Schedul e 40S, continuous slot construction,
wire wound, with flush threaded joint ends.

.2.2 PVC Screens

ASTM D 1785, PVC 1120, NSF wc or NSF pw, Schedule [40] [80], screen,
Schedul e 80, machi ne-slotted construction, flush threaded joint ends.
Slots shall be even in width, length, and separation.

3 PRI MARY FI LTER PACK
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NOTE: The primary filter pack sel ected shoul d have
a 30 percent finer (d-30) grain size that is 4 to 10
tinmes greater than the d-30 grain size of the
aquifer. For extraction wells, select a prinmary
filter pack with a d-30 grain size 8 to 10 tines
greater than the d-30 grain size of the aquifer

The uniformty coefficient (60 percent passing,

d- 60/ 10 percent passing, d-10) should be I ess than
2.5, and ideally inthe 1.0 to 1.5 range. Prinary
filter should extend 600 to 1500 mr 2 to 5 feet
above the top of the well screen. The secondary
filter should be a m ni mum of 300 mr one foot thick,
preferably 600 mr 2 feet thick.

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

Provi de cl ean, durable, well-rounded, and washed quartz or granite, wth

| ess than 5 percent non-siliceous material. The filter pack shall not
contain organic matter or friable materials. The filter pack shall allow
free flow of water in the well, and shall prevent the infiltration of
aquifer materials. Filter pack shall have a 30 percent finer than (d-30)
grain size of [ ] mv inch, and a uniformty coefficient less than [2.5]
[ ], in accordance with ASTM C 117 and ASTM C 136

4 SECONDARY FI LTER PACK

Gradation in accordance with ASTM D 5092. Provide clean, durable,
wel | -rounded, and washed quartz or granite. Pack shall not contain organic
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matter or friable nmaterial s.
2.5 ANNULAR SEALANTS

2.5.1 Bent oni t e Seal

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: Sodi um bentonite is nost w dely used,
however, cal cium bentonite nmay be nore appropriate
for high calciumenvironnents. Bentonite seal
shoul d be pl aced above the secondary filter and
approximately 600 to 1500 nm 2 to 5 feet above the
hi ghest wel | screen.

Rk Ik kR IR R R Sk O e S R R AR R Rk Rk O o O Rk S I O O R o A

Provi de powdered, granular, pelletized, or chipped [sodiun] [cal cium
montnorillonite in sealed containers froma comercial source, free of
impurities. Dianmeter of pellets shall be | ess than one fifth the dianeter
of the borehol e annul ar space to prevent bridging. Bentonite base grout
shall be in accordance with ASTM D 5092.

2.5.2 Neat Cenent G out

Provi de neat cenent grout in accordance with ASTM D 5092. Cenent shall be
in accordance with ASTM C 150/ C 150N. Quick setting admi xtures shall not
be allowed. Drilling mud or cuttings shall not be used as a sealing

mat eri al .

2.6 BOTTOM PLUGS

Provide flush threaded solid plug at the bottomof the well. Plug shall be
the sane material as the well [casing] [screen] to which it is attached.
Joints shall be wapped with fluoropol ynmer tape and provided with nitrile
O ring gaskets.

2.7 LOCKI NG VEELL CAP

Provide flush threaded, weatherproof, and non-renovabl e | ocking well cap on
the top of the well. Well cap shall be of the same material as the well
casing to which it is attached. Well cap shall accommpdate padl ock.
Provide a | ong shackl ed padl ock in accordance with ASTM F 883. Provide two
keys for the padlock, and turn themover to the Contracting Oficer.

[Locks at the well site shall be keyed alike.]

2.8 VELL HEAD COVPLETI ONS

Clearly mark and secure the well to avoid unauthorized access and
tampering. Cast the words ["MON TORI NG VELL"] ["EXTRACTI ON WELL"] on the
wel | head cover. Provide a sign reading, "WELL IS FOR MONI TORI NG AND | S
NOT SAFE FOR DRI NKI NG " Provide stanped nmetal identification tag as

fol |l ows:

DO NOT DI STURB

I D #: Dat e:
Installed By:
Tot al Dept h:

Screened I nterval:
TOC El evati on:
O her:
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2.

For Information, Call:
8.1 Aboveground Conpl eti ons

Provi de protective outer casing around the well casing extendi ng above
grade. The dianeter of the protective outer casing shall be a m ni num of
100 mr 4 inches larger than the well casing dianeter. The top of the
protective outer casing shall extend a mninum of 150 nm 6 i nches above the
top of the well casing cap. The protective outer casing shall be set in
cenment grout and the bottomof the protective well casing shall extend

[ bel ow the depth of the frost line] [to the depth indicated]. A6 m 1/4
i nch di anmeter weep hole shall be drilled in the protective outer casing 75
nr 3 inches above the ground surface. The annul ar space between the
protective outer casing and the well casing shall be filled with pea grave
or coarse sand to just below the I evel of the cap on the well casing. The
| ocking well cap shall be provided on top of the protective outer casing.
[Provide 150 nmr 6 inch dianeter steel pipe bollards, filled with concrete
as indicated to protect the exposed well head.]

.8.1.1 Protective Quter Casing [and Boll ards]

ASTM A 53/ A 53N, Type E or S, Grade B.

.8.1.2 Wel | Casing Cap

Provide cap on top of the protective outer casing. Cap shall be flush
threaded and of the same material as the protective outer casing. Threaded
joints shall be wapped with fluoropol yner tape and provided with nitrile
O ring gaskets.

.8.2 At - Grade Conpl eti ons

Provide [cast iron] [alum nunm] vault box, [750 by 750 mm30 by 30 inches] [
300 mr12 inch dianeter] [__ ], with watertight frame and cover. Vault
shal | support [H 20 loading for traffic areas] [a 45,360 kg 100, 000 pound
loading for airfield locations]. The frane shall be 150 mr 6 inches deep,
and shall be set in a concrete collar a mnimmof 200 nmr 8 inches thick,
and extending 100 mr 4 inches beyond the edge of the frane in al
directions. Frame and concrete collar shall be [set flush with the |eve
of the existing pavenent] [set 75 mr 3 inches above the existing grade].
Locking well cap shall be provided on top of the well casing, which wll
term nate inside the vault as indicated.

.9 PCLYEHTYLENE SHEETI NG

ASTM D 4397.

PART 3 EXECUTI ON

3.

1 GENERAL

Notify the Contracting Oficer at |east 15 days prior to comencenent of
work. Location[s] of well[s] shall be as indicated. Drilling,
installation, and devel opnent of the [nonitoring] [extraction] well][s]
shal | be supervised, directed, and monitored by the CPC. Drilling,
sampling, and wel |l devel opment equi pment introduced to the well shall be
decont am nated before and after each use in accordance with ASTM D 5088.

SECTION 33 24 00.00 20 Page 12



3.

2 DRI LLI NG
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NOTE: Type of drilling equi pnent is dependent upon

site geol ogy, hydrogeol ogy, and intended use. |If
possi ble, utilize drilling nmethods which do not

i ntroduce water or drilling fluids into the
borehole. |If other nethods are required, drilling

fluid nust be purged fromthe well during well
devel opnent.

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

Bor ehol e shall be advanced using conventional [ [250] [_ ] mr [ 10]
[ ] inch hollowstem auger] [solid auger] [rotary wash] [__ ]
drilling nethods. |If it is the opinion of the CPC that an alternate
drilling nethod is required, justification for a boring nethod change shal
be submitted to the Contracting Officer, and approval for the change
granted prior to drilling. Drill crew shall be experienced and trained in
drilling and safety requirements for contaninated sites.

2.1 Sanpl i ng

ot ai n sanples in accordance with ASTM D 1586 or ASTM D 1587. Perform
standard penetration tests at the foll ow ng depths: 0 to 450 nm 450 to
900 mm 900 to 1350 mm and 1500 mr 0.0 to 1.5 feet; 1.5 to 3.0 feet; 3.0
to 4.5 feet; and 5 foot centers or at changes in soil formation
thereafter. Each soil sample shall be screened in the field with an
organi ¢ vapor analyzer/flame ionization device (OVA/ FI D) capabl e of
detecting vapors to a m ni mum of one ppm Log boring in accordance with
ASTM D 2487 and ASTM D 2488. Groundwater el evation shall be indicated.

. 2.2 Anal ysi s

The CPC shall review the | og data from each borehol e and conpare the data
with the well design requirenments. The CPC shall verify the adequacy of
the well design, or shall offer a proposed nodification to the design based
on the geol ogi ¢ and hydrogeol ogi ¢ data obtained fromthe borehole. This
revi ew and anal ysis shall be conducted [for each borehole] [for one
borehol e consi dered representative of the entire project]. The CPC shal
submit the borehole boring | ogs, the analysis of the well design, and any
proposed design nodifications to the Contracting Oficer in a Borehole
Anal ysis Report. Any nodifications to the well design approved by the
Contracting Oficer shall be considered a change to the contract docunents
and shall be negotiated in accordance with the "CHANGES" cl ause.

. 2.3 Al i gnnent

Verify that the well is straight by lowering a 3 m 10 foot section of
[ ] mv inch dianeter steel pipe in to the well. [For wells deeper than
60 m 200 feet, Contractor shall verify that the well is plunb.]

.3 SO L REMOVED FROM THE BOREHOLE

. 3.1 Tenporary Contai nnent of Soil Renoved fromthe Borehol e

Soil renoved fromthe borehole shall be placed in a tenporary contai nnent
area. Provide a tenporary contai nment area near the well site. Cover
containment area with 0.25 mr 10 m| reinforced pol yet hyl ene sheeting.

Pl ace soil renoved fromthe borehole[s] on the inpervious barrier and cover
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with 0.15 mr 6 nil reinforced pol yethyl ene sheeting. Provide a straw bale
berm around the outer limts of the containnent area and cover with

pol yet hyl ene sheets. Secure edges of sheets with weights to keep the

pol yet hyl ene sheeting in place. Water runoff shall be diverted fromthe
stockpiled material. As an option, soil may be stockpiled in trucks
suitable for transporting contanminated soils as specified herein

3.3.2 Testing Requirements for Stockpiled Soils
3.3.2.1 Sanpl i ng

A mni num of one conposite sanple shall be devel oped and anal yzed for each
required test [for every 76.4 cu. nm 100 cubic yards or fraction thereof]
froma composite stockpile of soil renoved fromall well sites. To devel op
a conposite sanple of the size necessary to run the required tests, the
Contractor shall take several sanples fromdifferent areas along the
surface and in the center of the stockpile. These sanples shall be

conbi ned and thoroughly m xed to devel op the conposite sanpl e.

3.3.2.2 Testing

IR R R R SRR EEEEEREEEEEEREEEREEEREREEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Testing standards and limts for contam nated
soil vary widely fromstate to state. Designer nust
contact the appropriate State regulatory authority
to determ ne the testing standards and the cl eanup

| evel s to specify.

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREEEEREEEEEEEEEEREEEREEEEEEREEEEEEESES

a. The soil shall contain no free liquid as denonstrated by
EPA 530/ F-93/ 004, Method 9095, paint filter liquids test.

b. The sum of benzene, toluene, ethyl benzene, and xyl ene (BTEX)
concentrations shall be determ ned by using EPA 530/ F- 93/ 004,
Met hod [5030/8020] [__ 1.

c. TPH (total petrol eum hydrocarbons) concentrations shall be
det erm ned by using EPA 530/ F-93/004, Method [8015] [__ ], which
has been nodified for use with soil.

d. Material shall be tested for TOX (total organic hal ogens) in
accordance with EPA 530/ F-93/004, Method [9020] [

e. Material shall be analyzed for full TCLP in accordance wth
EPA 530/ F-93/ 004, Method [1311][ ] and for ignitability,
corrosivity, and reactivity.

f. Material shall be tested for polychlorinated bi phenyls (PCB s) in
accordance with EPA 530/ F-93/004, Method [8080] [

g. Misture content of the sanple shall be deternined in accordance
with EPA Met hod 160. 3.

3.3.2.3 Di sposal of Stockpiled Soils

] ppm BTEX | ess than
] ppm passing TCLP

[10] [
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tests, and testing negative for PCB s shall be considered clean as
shal |l be di sposed of [on-site] [on station] as directed by the
Contracting O ficer.

b. Soils failing the TCLP test or exhibiting TOX greater than [100]
[ ] ppmshall be nmanaged in accordance with [applicable State
and local regulations] [__ ]. Paynment for disposal of materials
failing the TCLP netals test or TOX test shall be nade in
accordance with the "CHANGES" cl ause of the General Conditions.

c. |If the concentration of total BTEX is greater than [10] |
ppmor TPH greater than [100] [__ ] ppm the soil shall be
treated and di sposed of at a permitted soil recycling facility.

.4  VELL | NSTALLATI ON

Wel | installation shall be in accordance with ASTM D 5092 and

EPA 600-4-89-034, and as indicated on the well construction draw ngs
submitted by the CPC and approved by the Contracting O ficer. Borehole
shal |l be stable and shall be verified straight before begi nning
installation.

4.1 Casings and Screens

Wel | casings, screens, plugs, and caps shall be decontam nated prior to
delivery by the manufacturer and shall be certified clean. Materials shal
be delivered, stored, and handl ed in such manner as to ensure that grease,
oil, or other contam nants do not contact any portion of the well screen
and casing assenbly prior to installation. |If directed by the Contracting
Oficer, the well screen and casing assenbly shall be cl eaned with high
pressure water prior to installation. Personnel shall wear clean cotton or
surgical gloves while handling the assenbly. Centralizers shall be used to
ensure that the well screen and casing assenbly is installed concentrically
in the borehole. Wen the assenbly has been installed at the appropriate
el evation, it shall be adequately secured to preclude novenent during

pl acement of the filter packs and annul ar seals. The top of the wel

casing shall be capped during filter pack placenent.

4.2 Primary and Secondary Filter Packs

Primary and secondary filter packs shall be placed as indicated on the
approved well construction drawings to fill the entire annul ar space

bet ween the screen and casi ng assenbly and the outside wall of the
borehole. Place both the primary and secondary filters with a trem e pipe
in accordance with EPA 600-4-89-034 and ASTM D 5092. Pl acenent of the
primary and secondary filters by gravity or free fall nethods is not

all oned. Control speed of filter placenent to prevent bridging and to
allow for settlenent. Prior to comencenent of work, equi prment and net hods
required to place filters shall be approved by the Contracting Oficer.

.4.3 Bent oni te Sea

Bentonite shall be placed as a slurry through a treme pipe. Control speed
of bentonite placenent to prevent bridging or segregation of slurry.

Addi tional water shall be added to the annul ar space as directed by the CPC
to ensure conplete hydration of the bentonite. Bentonite shall cure a

m ni mum of 48 hours before the placenent of cenment grout to ensure conplete
hydrati on and expansi on of the bentonite.
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3.4.4 Neat Cenent G out

Cenent grout shall be placed in the annul ar space above the bentonite sea
as indicated on the well construction drawi ngs. Cenent grout shall be
placed as a slurry through a trem e pipe, and injected under pressure to
reduce chance of voids. Gout shall be injected in one continuous
operation until full strength grout flows out at the ground surface without
evidence of drilling cuttings or fluid. Cenent grout shall cure a nininmm
of 48 hours before beginning well devel opment operations.

3.4.5 Wel | Head Conpl etions
Wl | head conpl etions shall be as indicated and as specified herein
3.5 WELL DEVELOPNMENT
Wel | devel opnent shall be in accordance with EPA 600-4-89-034 and
ASTM D 5092 except as nodified herein. Bailing, surging, and
punpi ng/ over punpi ng/ backwashi ng are accept abl e devel opnent nethods. Air

surging and jetting are prohibited. Method of devel opment shall be chosen
by the CPC and approved by the Contracting Officer. Well devel opnment shal

not begin until the well installation is conplete and accepted by the
Contracting O ficer. Wll devel opnent operations shall be conducted
continuously until devel opment water flows clear and free of drilling

fluids, cuttings, or other materials. At such tine representative water
sampl es shall be tested for pH, tenperature, and specific conductivity in
accordance with EPA 600/ 4-79/020. Sanples shall be taken every 3 hours.
When stabilized readi ngs of these paraneters, as accepted by the
Contracting O ficer, have been achieved for 12 consecutive hours, well
devel opnment operations shall cease.

3.6 WATER FROM WELL DEVELOPMENT OPERATI ONS

Water fromthe well devel opnent operations shall be containerized in
accordance with State and | ocal regulations. One sanple shall be taken and
anal yzed for each required test for every [3780] [_ ] liters [1000]
[ ] gallons of stored water fromwell devel opment operations.

3.6.1 Testing

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: Testing standards and linmts for contam nated
water vary widely fromstate to state and from
locality to locality. Designer nmust contact the
appropriate State and | ocal regulatory authorities
to determne the testing standards and cl eanup

| evel s to specify.

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

a. The sum of benzene, toluene, ethyl benzene, and xyl ene (BTEX)
concentrations shall be determ ned by using EPA 530/ F-93/004,
Met hod [8020] [___ 1.

b. TPH (total petrol eum hydrocarbons) concentrations shall be
determi ned by using EPA 530/ F-93/004, Method [8015] [
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3.

3.

3.

6.2 Di sposal of Containerized Water

a. Water exhibiting TPH less than [0.5] [ ] ppm and BTEX | ess

than [1] [__ ] ppb shall be considered clean and shall be
di sposed of [on-site] [on station] as directed by the Contracting
Oficer.

b. If the concentration of total BTEX is greater than [1] [__ ] ppb

or TPH greater than [0.5] [__ ] ppm the water shall be treated
and di sposed of at a permitted facility.

7 TRANSPORTATI ON OF CONTAM NATED SO L AND WATER

The Contractor shall be solely responsible for conplying with Federal,
State, and local requirenents for transporting contanm nated materials
through the applicable jurisdictions and shall bear responsibility and cost
for any nonconpliance. |In addition to those requirenents, the Contractor
shall do the foll ow ng:

a. Inspect and docunent vehicles and containers for proper operation
and coveri ng.

b. Inspect vehicles and containers for proper markings, nanifest
docunents, and other requirenents for waste shipnment.

c. Perform and docunent decontam nation procedures prior to |eaving
the worksite and again before | eaving the disposal site.

8 DI SPOSAL OF CONTAM NATED SO L AND WATER

Contam nated materials renoved fromthe site shall be disposed of in a
treatnment/disposal facility permtted to accept such nmaterials.

[3.9 | NSTALLATI ON SURVEY

Upon conpletion of well installation and devel opnment and acceptance by the
Contracting Oficer therefor, the Contractor vertical [and horizontal]
position of each well shall be determ ned by a registered | and surveyor
licensed in the State of [__ ]. The survey shall docunent the vertica
el evations of the top of the casing pipe and the ground surface el evation
adj acent to each well. [The survey shall also deternine the horizonta

| ocation of each well based on the [__ ] coordinate system] Survey
shal |l be accurate to the nearest 3 mr .01 foot. This data shall be
submitted with a well location map as the Installation Survey Report.

13.10  CLEANUP

Upon conpletion of the well construction, renove debris and surplus
materials fromthe jobsite.

-- End of Section --
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