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NOTE: This guide specification covers the
requirenents for directional drilling systens,
equi pnent, piping (PVC and HDPE), and procedures.

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

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

Conment s, suggestions and reconmended changes for
this gui de specification are wel come and shoul d be
submtted as a Criteria Change Request (CCR)
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NOTE: Refer to UFGS Section 33 11 00 WATER UTILITY
DI STRI BUTI ON PI PING for testing requirenents for

pot abl e and non-potabl e water systens in which the
| argest pipe diameter is 152.4 cn60 inches and the
maxi mum wor ki ng pressure is 150 psi.

Refer to UFGS Section 33 31 23.00 10 SANI TARY SEVER
FORCE MAIN PIPING for testing requirenents for
sanitary sewer force mains.

Refer to UFGS Section 33 11 23 NATURAL GAS AND

LI QU D PETROLEUM PI PING for testing requirenments for
pol yet hyl ene gas piping up to 20.32cn8 inches in
nom nal pipe size.
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Use ot her pipe specifications as necessary for any
ot her required pipe testing.
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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

t hi s paragraph by organi zation, designation, date,
and title.

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

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

Ref erences not used in the text will automatically
be deleted fromthis section of the project
speci fication when you choose to reconcile

references in the publish print process.
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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
t he basic designation only.

AVERI CAN ASSOCI ATI ON OF STATE H GHWAY AND TRANSPORTATI ON OFFI Cl ALS
( AASHTO)

AASHTO T 180 (2017) Standard Met hod of Test for
Moi sture-Density Relations of Soils Using
a 4.54-kg (10-1b) Ranmer and a 457-mm
(18-in.) Drop

AVERI CAN WATER WORKS ASSOCI ATI ON ( AVWAA)

AWM C605 (2021) Underground Installation of
Pol yvi nyl Chloride (PVC) and Mol ecul arly
Oiented Pol yvinyl Chloride (PVCO
Pressure Pipe and Fittings

AWM C900 (2016) Pol yvinyl Chloride (PVC) Pressure
Pi pe, and Fabricated Fittings, 4 In.
Through 60 In. (100 mm Through 1,500 nm

AWM C906 (2021) Pol yethyl ene (PE) Pressure Pipe and
Fittings, 4 In. through 65 In. (100 nm
Through 1,650 nm), for Waterworks

ASTM | NTERNATI ONAL (ASTM

ASTM D1784 (2020) Standard Specification for Rigid

Pol y(Vi nyl Chloride) (PVC) Compounds and
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Chl ori nated Pol y(Vinyl Chloride) (CPVQ
Conpounds

ASTM D1785 (2015; E 2018) Standard Specification for
Pol y(Vinyl Chloride) (PVC, Plastic Pipe,
Schedul es 40, 80, and 120

ASTM D2241 (2015) Standard Specification for
Pol y(Vinyl Chloride) (PVC) Pressure-Rated
Pi pe (SDR Seri es)

ASTM D2513 (2018a) Standard Specification for
Pol yet hyl ene (PE) Gas Pressure Pipe,
Tubing, and Fittings

ASTM D3350 (2021) Pol yethyl ene Plastics Pipe and
Fittings Materials

ASTM F714 (2022) Standard Specification for
Pol yet hyl ene (PE) Pl astic Pipe (DR-PR)
Based on Qutside D aneter

ASTM F1674 (2011) Standard Test Method for Joint
Restraint Products for Use with PVC Pipe

ASTM F2160 (2022a) Standard Specification for Solid
Wal | Hi gh Density Pol yet hyl ene ( HDPE)
Conduit Based on Controlled Qutside
Di ameter (QOD)

ASTM F2620 (2020a; E 2021) Standard Practice for Heat
Fusi on Joi ni ng of Pol yet hyl ene Pi pe and
Fittings

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)
ANSI Z535.1 (2017) Safety Colors

NENVA TC 7 (2021) Smooth-Wall Coil able and Strai ght
El ectrical Pol yethyl ene Conduit

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

29 CFR 1926. 652 Saf ety and Health Regul ations for
Construction; Subpart P, Excavations;
Requi renents for Protective Systens

1.2 SUBM TTALS
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NOTE: Review Submittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng submttal
items in the text, to reflect only the subnmttals
required for the project. The Guide Specification
technical editors have classified those itens that
requi re Government approval, due to their conplexity
or criticality, with a "G" Cenerally, other
submttal items can be reviewed by the Contractor's
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Quality Control System Only add a “G’ to an item
if the submittal is sufficiently inportant or
conplex in context of the project.

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

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

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

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

Choose the first bracketed itemfor Navy and Air

Force projects, or choose the second bracketed item
for Arny projects.

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

Covernment approval is required for submittals with a "G or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Governnment.] Subnit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:
SD-01 Preconstruction Subnittals
Statenment of Qualifications and Records; G, [ 1]
Hori zontal Directional Drilling Plan; C[, [__ 1]
SD- 03 Product Data
Pipe; C¢[, [___T]
Drilling Fluids; C[, [ 1]
Additives; C[, [ 1]
Tracer Wre; G, [ 1]
SD- 05 Design Data
Secondary Containnent Plan; ¢, [ 1]
SD- 06 Test Reports
Soil Test Data

SD-07 Certificates

SECTION 33 05 07.13 Page 6



1

1

Drill Rod
Fusi on Technician Qualifications
SD-11 Cl oseout Submittals
Record Drawi ngs
Conpl ete Wrk Logs of CGuided Directional Drill Operations
3  QUALITY CONTROL
3.1 Qualifications

Ensure that the field supervisor and workers assigned to this project are
experienced in work of this nature and have successfully conpleted simlar
projects of simlar |length, pipe type, pipe size, and soil type using
directional drilling in the last three (3) years. As part of the bid
subm ssi on, submit project descriptions which include, at a mninum a
listing of the |location(s), date of project(s), owner, pipe type and
material, size installed, Iength of installation, manufacturer of

equi prent used, and other information relevant to the successful

conpl etion of the project.

. 3.2 Saf ety

Include in directional drilling equi pnent nachi ne safety requirements a
common groundi ng systemto prevent electrical shock in the event of
underground el ectrical cable strike. Ensure the grounding system connects
all pieces of interconnecting nmachinery; the drill, nmud m xing system
drill power unit, drill rod trailer, operator's booth, worker grounding
mats, and any other interconnected equi pment to a conmon ground. Equip
the drill with an "electrical strike" audible and visual warning system
that notifies the systemoperators of an electrical strike.

.3.3 Hori zontal Directional Drilling Plan

Provi de a plan prepared, signed, and sealed by a |icensed Professiona

Engi neer. Submit supporting calcul ations, certifications, and materi al
product data denobnstrating the strength of the product pipes for
acceptance before the beginning of the installation. Denonstrate that the
proposed material satisfies the purpose of the utility and wi thstands the
design and construction stresses and pressures. The HDD Plan will include
the foll ow ng:

.3.3.1 Layout Pl an

Provide a plan |ocation of the operation, including entry and exit points,
di scussing the rel ationship of the equiprment, pipe assenbly, and stagi ng
ar eas.

.3.3.2 Uility Profile

Provide a profile of the utility plotted at a scale appropriate for the
wor k.
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.3.3.3 Equi pnent Li st

Provide a directional drilling equipnent list including: drilling rig,
drill bit, back-reamer, rmud ni xi ng and punpi ng systenms, down-hole tools,
gui dance system and rig safety system Provide calibration records for
gui dance system

.3.3.4 Drilling Fluid Managenent Pl an

Provide a drilling fluid managenent plan to include drilling fluid types
and specifications, cleaning and recycling equipment, estimted fl ow
rates, procedures for mninizing drilling fluid escape, and the

net hod/ | ocation for final disposal of waste drilling fluids. Provide a
frac out control plan, including frac control materials that will be
onsite and contact information for enmergency personnel

.3.3.5 Pedestri an Access

When and where installations disrupt pedestrian use of sidewal k for
peri ods exceedi ng two consecutive days, provide an alternate route that
nmeets current ADA requiremnents.

.3.3.6 Met hod and Procedures

Provide an outline of the nethods and procedures, describing the pilot

hole drilling procedure, the reamnming operation, and the pull back
procedure, including drawi ngs, schedul e of operations, specifications, and
nmet hod of operation. |nclude pipe storage and handling details and

pi peli ne assenbly and installation procedures.
.3.3.7 Saf ety Data Sheets

Submit safety data sheets for fluids and additives.
.3.3.8 Revi si ons

If site conditions change and require nodification to the HDD Pl an, submt
revised drilling plan to achieve successful installation. Explain, in the
revised submittal, the anticipated and encountered conditions that
mandat ed t he change in pl ans.

. 3.4 Fusi on Technician Qualifications

The fusion technician nust be qualified by the fusion equi prment

manuf acturer to thermally butt-fuse the size of pipe used at the tine of
fusion performance. Each joint nust be datal ogged, recorded, and
submtted for review

.4 DELI VERY, STORAGE, AND HANDLI NG

I nspect materials delivered to the site for damage. All materials found
during inspection or during the progress of work to have cracks, flaws,

surface abrasions, or other defects will be rejected. Renove defective
materials fromthe job site

Protect stored piping fromnoisture and dirt and place on |evel surface.
Store plastic piping protected fromdirect sunlight.
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PART 2 PRODUCTS
2.1 EQUI PVENT
2.1.1 Drill Rod

Sel ect the appropriate drill rod to be used. Submt certified statenent
that the drill rod has been inspected and is in satisfactory condition for
its intended use.

2.2 MATERI ALS
2.2.1 Pi pe
[2.2.1.1 Fusi bl e PVC

Install [ ] inch [(nominal)] diameter fusible polyvinyl chloride pipe
[wWith a dinension ratio of [18 (DR 18)] [14 (DR 14)] | ] conforming to
AWM C900] [with a standard dinension ratio of [17 (SDR 17)] [21 (SDR 21)]
[26 (SDR 26)] [ ] conform ng to ASTM D2241] [, [Schedul e 40] [ Schedul e
80] [ ] conform ng to ASTM D1785]. Provide pipe made from PVC
conpound neeting or exceeding cell classification 12454 per ASTM D1784.
Provi de fusible polyvinyl chloride pipe with plain ends. Pipe is [blue]
[green] [purple] | ] in color

Use butt fusion jointing method for plain end PVC pipe. Comply with [
AWM C900] [ AWM C605] [ASTM F1674] | ] for butt fusion joints.

1[2.2.1.2 HDPE

Install [ ]-inch [(nonminal)] dianeter high density polyethyl ene pipe
(HDPE) with a standard dinmension ratio of [11 (SDR11)] [9 (SDR9)]

[ ]. Provide pipe conformng to[ ASTM D3350][ ASTM F714][ ASTM D2513
1] AWM CO06][ ASTM F2160, NEMA TC 7] | ]. [Pipeis | ] in
color.][ Pipeis | ] in color with [ ] striping.]

Use butt fusion jointing nethod for plain end HDPE pipe. Conply wth|
AWM C906][ ASTM F2620] | ] for butt fusion joints.

12.2.2 Drilling Fluids

Use a high quality [bentonite]] ] drilling fluid to ensure hole
stability, cuttings transport, bit and electronics cooling, and hol e
lubrication to reduce drag on the drill pipe and the product pipe. Use

only fluid with a conposition which conplies with all Federal, State, and
| ocal environnental regulations.

2.2.3 Addi ti ves

Use admi xtures as required to address soil conditions and water conditions
such as water hardness, acidity, and alkalinity.

2.2.4 Tracer Wre

Use a continuous sheat hed solid conductor copper wire line, mninmm#12
AWG.  Sheat hing nust be color coded to natch the utility.
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PART 3 EXECUTI ON
3.1 EXAM NATI ON

a. Soil Test Data

Provide witten documentation of conformance with AASHTO T 180.
3.2 I NSTALLATI ON

Ensure all utilities are located and clearly marked prior to start of
excavation or drilling.

3.2.1 Drill Set-Up
Desi gn and construct the drill entrance and exit pits.

3.2.1.1 Drilling Fluids

M x the [bentonite]] ] drilling fluid with potable water (of proper
pH) to ensure no contamination is introduced into the soil during the
drilling, ream ng, or pipe installation process. Make any required

addi tive adjustnents.
3.2.2 Drill Entrance and Exit Pits

Drill entrance and exit pits are required. Mintain at mninumsize to
allow only the m ni mum anmount of drilling fluid storage prior to transfer
to nmud recycling or processing systemor renpval fromthe site.

Do not allowdrilling mud to flow freely on the site or around the
entrance or exit pits. Renove spilled nud and restore ground to origina
condition.[ Provide shore pits in conpliance with OSHA St andards,

29 CFR 1926. 652].

[ Drilling near wetlands or water courses requires secondary contai nnent to
prevent drilling fluids fromentering the wetlands. Secure witten
approval of a secondary contai nment plan fromthe Contracting Oficer

13.2.3 Drill Entrance and Exit Angle

Ensure entrance and exit angles and el evation profile maintains adequate

cover to reduce risk of drilling fluid breakouts and ground exit occurs as
specified herein. Ensure that entrance and exit angles generate pull back
forces that do not exceed [5][7.5]] ] percent strain on the [high

density pol yethyl ene][fusible polyvinyl chloride] pipe.
3.2.4 Pilot Hole

The type and size of the pilot string cutting head and the dianeter of the
drill pipe are at the Contractor's discretion

Drill the pilot hole along the path shown on the plan and profile
drawi ngs. Pilot hole tolerances are as foll ows:

a. Vertical Tolerance: Provide mnimum cover bel ow channel bottom as

specified on the plans. Pilot hole may go deeper if necessary to
prevent breakout.
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b. Horizontal Tolerance: Plus or minus - 152.4 cn 60 inches | ] from
the centerline of the product pipe.

c. Curve Radius: No curve is acceptable with a radius |ess than 304.8 m
1, 000 feet.

d. Entry Point Location: WMke pilot hole entry point within plus or
m nus - 152.4 cnm 60 inches | ] of the Il ocation shown on the
drawi ngs or as directed by the Contracting Officer in the field.

e. Exit Point Location: Make the exit point l[ocation wthin plus/mnus -
152.4 cm 60 inches | ] of the Il ocation shown on the draw ngs or as
directed by the Contracting Oficer in the field.

f. Mandatory pipeline cover requirements are as shown on the draw ngs or
as specified.

. 2.5 CGui dance Systens

Al | ow wal kover gui dance systens where suitable for this project; use a
magneti c survey tool locator installed behind the pilot string cutting
head and an electric grid (tru-tracker) systemfor this project; shorter
bores not under water ways. Ensure proper calibration of all equipnent
bef ore comencing directional drilling operation

. 2.6 Ream ng

Conduct ream ng operations at the Contractor's discretion. Deternine the
type of back reamer to be utilized by the type of subsurface soi
conditions that are encountered during the pilot hole drilling operation
The reaner type is at the Contractor's discretion

2.7 Pul | Back

Fully assenble the entire pipeline to be installed via direction dril
prior to commencenent of pull back operations.[ Install a continuous
length of tracer wire for the full length of each run of nonnetallic pipe
in accordance with ANSI Zz535.1. Attach wire to top of pipe in such a
manner that it will not be displaced during construction operations.]

Support the pipeline during pullback operations in a manner to enable it
to nove freely and prevent damage. |Install the pipeline in one continuous
pul |

M nim ze torsion stress by using a swivel to connect the pull section to
t he ream ng assenbly.

Maxi mum al | owabl e tensile force i nposed on the pull section is not to

exceed [90] ] ] percent of the pipe manufacturer's safe pull (or
tensile) strength. |If the pull section is nade up of nmultiple pipe size
or materials, the | owest safe pull strength val ue governs and the maxi mum
allowabl e tensile force is not to exceed [90]] ] percent of this val ue.

M ni m ze external pressure during installation of the pullback section in
the reanmed hole. Replace danaged pipe resulting fromexternal pressure at
no cost to the Governnment. Buoyancy nodification is at the discretion of
the Contractor.
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3.2.8 Drilling Fluids D sposal
Collect drilling fluid returns in the entrance pit, exit pit, or spoils
recovery pit. Imrediately clean up any drilling fluid spills or overfl ows
fromthese pits.
Di spose of fluids in a nanner that is in conpliance with all permts and
applicabl e Federal, State, and | ocal regulations. Disposal of the
drilling fluids may occur on approved | and owned by the Governnent subject
to witten approval fromthe Contracting Oficer. Spread the drilling
slurry over the Governnent-approved di sposal area and plow into the soil.
Conduct disposal in conpliance with all relative environnental
regul ations, right-of-way and work space agreenments, and permt
requi renents.

[3.2.9 Connection of Product Pipe to Pipeline
After the product pipe has been successfully installed, allow the product
pi pe to recover for 24 hours prior to connection of the pipeline. Ensure
that a sufficient length of the product pipe has been pulled through the
hole so that the pull-nose is not pulled back into bore hole due to
stretch recovery of the product pipe.

13.3 FI ELD QUALI TY CONTROL

3.3.1 Daily Wrk Log

Maintain a work | og of construction events and operations including, but
not limted to, the followi ng for each day's work:

a. Hours worked.

b. Log of each drill rod added or withdrawn during drilling, ream ng, and
pul I back.

c. Goundwater control operations.
d. Description of soil conditions encountered.

e. Tools and equiprment in use, drilling fluid, fluid punping rate, and
drilling head | ocation.

f. Any unusual conditions or events.
g. Reasons for operational shutdown in event work is halted.

3.3.2 Drill Logs
Maintain drilling logs that accurately provide drill bit |ocation (both
hori zontally and vertically) at each rod, typically 3.048 m 10 feet al ong
the drill path. 1In addition, keep logs that record, as a m ninmumthe
foll owi ng, every 15 m nutes throughout each drill pass, back ream pass, or
pi pe installation pass:
a. Drilling Fluid Pressure

b. Drilling Fluid Fl ow Rate
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c. Drill Thrust Pressure
d. Drill Pullback Pressure

e. Drill Head Torque

Make all instrunentation, readings, and | ogs available to the Contracting
Oficer at all tines during operation

.3.3 Field Tests

Performfield tests and provide |abor, equipnent, and incidentals required
for testing. Subnmit test results, identifying any results that do not
neet requirenents, to the Contracting Officer within four days of test
conpletion. Provide corrective action and retest pipe not neeting

requi renents. Provide corrective action as recommended by the pipe

manuf acturer and subject to approval by the Contracting O ficer

.4 CLOSEQUT ACTI VI TI ES

| mredi atel y upon conpl etion of work, renove all rubbish and debris from
the job site. Renpve all construction equi pment and inplenents of service
leaving the entire area involved in a neat condition acceptable to the
Contracting Oficer.

| mredi ately clean "bl ow hol es" or "breakouts" of drilling fluid to the
surface and return the surface area to its original condition. Dispose of
all drilling fluids, soils, and separated materials in conpliance with

Federal, State, and |ocal environnental regulations.

Provi de a post-construction fusion report including the follow ng data for
each fusible connection:

a. Pipe Size and Thickness

b. Machine Size

c. Fusion Technician Identification

d. Job ldentification

e. Fusion Joint Nunber

f. Fusion, Heating, and Drag Pressure Settings

g. Heat Plate Tenperature

h. Tinme Stanp

i. Heating and Cool Down Tine of Fusion

j. Anbient Tenperature]

Submit an electronic copy and three hard copies of the record drawings to
the Contracting Officer within five days after conpleting the pull back

Include in the record drawings a plan, profile, and all information
recorded during the progress of the work. Cearly tie the record draw ngs

SECTION 33 05 07.13 Page 13



to the project's survey control. Miintain, and submt upon conpl etion,
si gned conpl ete work | ogs of guided directional drill operations.

-- End of Section --
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