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11. THIS ITEM ONLY APPLIES TO AMENDMENTS OF SOLICITATIONS
The above bered solicitation is ded as set forth in Item 14. The hour and date specified for receipt of Offer D is extended, is not extended.

Offer must acknowledge receipt of this amendment prior to the hour and date specified in the solicitation or as amended by one of the following methods:
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office, appropriation date, etc.) SET FORTH IN ITEM 14, PURSUANT TO THE AUTHORITY OF FAR 43.103(B).
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where feasible.)

Reference Solicitation No. W912EE-04-B-0015 for New Water Well, Sardis Lake, Mississippi, scheduled to open 17 August 04 at 1400 hrs.
is amended as follows:

(CONTINUED ON PAGE 2.)

Except as provided herein, all terms and conditions of the document referenced in Item 9A or 10A, as h fore ch d

ged, remai hanged and in full force and effect.
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W912EE-04-B-0015
0004
Page 2 of 2

SECTION SF 30, BLOCK 14, CONTINUTION PAGE
W912EE-04-B-0015

TECHNICAL SPECIFICATIONS
The Bid Form, page 3 of 139, has been revised and replaced.

The SUBMITTAL REGISTER (located at the end of Section 01330 SUBMITTAL PROCEDURES) has been
revised and replaced in its entirety.

Section 01270 MEASUREMENT AND PAYMENT, page 3 has been revised and replaced.
Section 02521 WATER WELLS has been revised and replaced in its entirety.

Section 16264 DIESEL-GENERATOR SET, STATIONARY 15-300 KW, STANDBY APPLICATIONS, page 11
has been revised and replaced.

Pages revised by this amendment have the notation “Revised by Amendment 0004” at the bottom of the page. Text
added by this amendment is shown as underlined. Text deleted by this amendment is shown as overstruck.

Encls: Bid Form, page 3
Submittal Register, pages 1 thru 8
Section 01270, page 3
Section 02521, pages 1 thru 23
Section 16264, page 11



SECTION 00010—BID FORM

NEW WATER WELL.
SARDIS LAKE, MISSISSIPPI

W912EE-04-B-0015
Page 3 of 139

EST UNIT

ITEM DESCRIPTION QTY U/M  PRICE AMOUNT

0001 TEST HOLE 350 LF $ $

0002 WATER WELL 325 LF $ $

0003 400 GPM - 60 PSI VERTICAL 1 LS FOR $

TURBINE PUMP

0004 ELECTRICAL WORK 1 LS FOR $

0005 CHAIN LINK FENCE 1 LS FOR $

0006 DEMOLITION 1 LS FOR $

0007 16,000 GALLON HYDROPNEUMATIC 1 LS FOR $

0008 WATER LINE, 8-INCH 5,750 LF $ $

0009 WATER LINE, 4-INCH 3,000 LF $ $

0010 WATER VALVES, 8-INCH 3 EA $ $

0011 WATER VALVES, 4-INCH 1 LS FOR $

0012 BORING, 8-INCH WATER LINES 110 LF $ $

0013 BORING, 4-INCH WATER LINES 60 LF $ $

0014 EROSION CONTROL 1 LS FOR $

0015 100 KW DIESEL GENERATOR 1 LS FOR $ *

TOTAL $

Bidders are reminded that if a bid bond is required under this solicitation, proper bid bonds
and documents related thereto are a matter which may not be corrected after bid opening. The
Comptroller General of the General Accounting Office has issued a recent decision that may
impact acceptability of bid bonds and related documents. This case, in part, concludes that a
Power of Attorney (POA) bearing mechanically produced signatures may be insufficient to
evince a surety’s intent to be bound and may result in rejection of the bid as non-responsive.
For this reason your attention is directed to All Seasons Construction, Inc. B-291166.2,
December 6, 2002, which may be found at http://www.gao.gov/decisions/bidpro/bidpro.htm>.
Bidders are encouraged to refer to this case for guidance prior to submitting their bids.

REVISED BY AMENDMENT 0004



CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
New Water Well, Sardis Lake, MS
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o)
v
T c T
R L
A A O
AlN s R A A
c| s s c c
T M s P A T T
I I P A F o/ I I
viT E R I E o DATE FWD o MAILED
T c A c N TO APPR N TO
T A G# A R AUTH/ CONTR/
vy | L s R T E c c
E DESCRIPTION A Y IAPPROVAL |MATERIAL| O DATE |DATE RCD |DATE FWD|DATE RCD| O DATE |DATE RCD
N | N c P o w NEEDED | NEEDED | D OF FROM |TO OTHER|FROM OTH| D OF FRM APPR
o| o T ITEM SUBMITTED H N R SUBMIT BY BY E | ACTION | CONTR [REVIEWERI|REVIEWER| E | ACTION AUTH REMARKS
(@ | () (d) (e) M (9) (h) 0} 0} (K 0} (m) (n) (0) (9) (a) "
01356 |SD-07 Certificates
Filter Fabric 2.2.2 FIO
02052 |SD-01 Preconstruction Submittals
Project/Site Conditions 1.7 FIO
Interruption of Services 1.5 G
SD-07 Certificates
Demolition: Structure Removal 1.6 FIO
Plan
02521 |SD-02 Shop Drawings
Installation Diagrams 3.13.2 |G
SD-03 Product Data
Well Installation Plan 1.5 G
Well Material 2.1 G
Qualifications 1.6 G
Site Conditions 1.12 G
Geophysical Logging 1.8 G
SD-06 Test Reports
Well Development Records 3.13.3 |FIO
Geophysical Logs 3.13.4 |FIO
Decommissioning/Abandonment |3.12 FIO
Records
Other Records FIO
Project Photographs 3.13.6 |FIO
Filter Pack 2.3 FIO
Tests 35 FIO
SD-07 Certificates

SUBMITTAL FORM,Jan 96 PREVIOUS EDITION IS OBSOLETE PAGE 1 OF 8 PAGES



CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
New Water Well, Sardis Lake, MS
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o)
v
T c T
R L
A A O
AlN s R A A
c| s s c c
T M s P A T T
I I P A F o/ I I
viT E R I E o DATE FWD o MAILED
T c A c N TO APPR N TO
T A G# A R AUTH/ CONTR/
vy | L s R T E c c
E DESCRIPTION A Y IAPPROVAL |MATERIAL| O DATE |DATE RCD |DATE FWD|DATE RCD| O DATE |DATE RCD
N | N c P o w NEEDED | NEEDED | D OF FROM |TO OTHER|FROM OTH| D OF FRM APPR
o| o T ITEM SUBMITTED H N R SUBMIT BY BY E | ACTION | CONTR [REVIEWERI|REVIEWER| E | ACTION AUTH REMARKS
(@ | () (d) (e) M (9) (h) 0} 0} (K 0} (m) (n) (0) (9) (a) "
02521 | Casing 2.1 FIO
Cement and Bentonite Grout 25 FIO
Air line and gauge 1.5 FIO
Drilling mud 1.5 FIO
Water meter FIO
Well Screens 2.2 FIO
Water removed FIO
Graveling equipment 3.34 FIO
Construction of Filter Pack 3.34 FIO
02661 |SD-01 Preconstruction Submittals
Materials and Equipment 2.1 G
SD-06 Test Reports
Hydrostatic Tests 3.2.1 FIO
Bacteriologic Testing 3.35 FIO
SD-07 Certificates
Materials 2.1 FIO
Boring Under Existing Pavement |3.1.11 |G
02821 |SD-07 Certificates
Chain Link Fence 2.1.1 FIO
GA FIO
02960 |SD-03 Product Data
Fertilizer 2.1 FIO
03308 |SD-01 Preconstruction Submittals
Concrete Placement 3.2.1 FIO
SD-03 Product Data
On-Site Batching and Mixing 3.1.4.3 |FIO

SUBMITTAL FORM,Jan 96 PREVIOUS EDITION IS OBSOLETE PAGE 2 OF 8 PAGES



CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
New Water Well, Sardis Lake, MS
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o)
v
T c T
R L
A A O
AlN s R A A
c| s s c c
T M s P A T T
I I P A F o/ I I
viT E R I E o DATE FWD o MAILED
T c A c N TO APPR N TO
T A G# A R AUTH/ CONTR/
vy | L s R T E c c
E DESCRIPTION A Y IAPPROVAL |MATERIAL| O DATE |DATE RCD |DATE FWD|DATE RCD| O DATE |DATE RCD
N | N c P o w NEEDED | NEEDED | D OF FROM |TO OTHER|FROM OTH| D OF FRM APPR
o| o T ITEM SUBMITTED H N R SUBMIT BY BY E | ACTION | CONTR [REVIEWERI|REVIEWER| E | ACTION AUTH REMARKS
(@ | () (d) (e) M (9) (h) 0} 0} (K 0} (m) (n) (0) (9) (a) "
03308 | On-Site Batching and Mixing 3.1.4.3 |FIO
Accelerating Admixtures FIO
Air-Entraining Admixtures 2.1.4.1 |FIO
Water-Reducing or Retarding 2.1.4.3 |FIO
Admixtures
Reinforcement Steel 2.1.7 FIO
Curing Materials 2.1.5 FIO
Expansion Joint Filler Strips 2.1.10 |FIO
Joint Sealants 2.1.11 |FIO
SD-06 Test Reports
Aggregates 2.1.3 FIO
Concrete Mixture Proportions 1.3.1.1 |FIO
SD-07 Certificates
Concrete Mixture Proportions 1.3.1.1 |FIO
Cement 2.1.1 FIO
04200 |SD-02 Shop Drawings
Masonry Work G
SD-03 Product Data
Clay or Shale Brick 2.2 G
Cold Weather Installation 3.1.2 G
SD-07 Certificates
Clay or Shale Brick 2.2 G
Concrete Masonry Units (CMU) 2.4 G
SD-08 Manufacturer’s Instructions
Masonry Cement 2.8.4 FIO
11212 |SD-02 Shop Drawings

SUBMITTAL FORM,Jan 96 PREVIOUS EDITION IS OBSOLETE PAGE 3 OF 8 PAGES



CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
New Water Well, Sardis Lake, MS

CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o
v
T c T
R L
A A O
Al N s R A A
c|s s c c
T|w™m s P I A T T
I I P A F o/ I I
v E R I E o DATE FWD o MAILED
T c A c N TO APPR N TO
T A G# A R AUTH/ CONTR/
vy L s R T E c c
E DESCRIPTION A Y IAPPROVAL |MATERIAL| O DATE |DATE RCD |DATE FWD|DATE RCD| O DATE |DATE RCD
NN c P o w NEEDED | NEEDED | D OF FROM |TO OTHER|FROM OTH| D OF FRM APPR
ol o T ITEM SUBMITTED H N R SUBMIT BY BY E | ACTION | CONTR [REVIEWERIREVIEWER| E | ACTION | AUTH REMARKS
(@ | () (d) (e) M (9) (h) 0} 0} (K 0} (m) (n) (0) (9) (a) "
11212 | Installation 3.1 G

SD-03 Product Data

Vertical Turbine Pumping Units 2.1.1 FIO

Spare Parts 1.5 FIO

Posted Instructions 3.6 FIO
SD-06 Test Reports

Testing 3.3 FIO
SD-10 Operation and Maintenance

Data

Vertical Turbine Pumping Units 2.1.1 FIO

15124 |SD-01 Preconstruction Submittals

Materials and Equipment 2.1 G
SD-02 Shop Drawings

Tests and Inspections 3.4 G

Materials and Equipment 2.1 G
SD-03 Product Data

Materials and Equipment 2.1 G
SD-06 Test Reports

Tests and Inspections 3.4 FIO
SD-10 Operation and Maintenance

Data

Operation and Maintenance 3.7 FIO

Manuals
16010 |SD-01 Preconstruction Submittals
Electric Services 1.16 FIO

SD-02 Shop Drawings

SUBMITTAL FORM,Jan 96 PREVIOUS EDITION IS OBSOLETE PAGE 4 OF 8 PAGES



CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
New Water Well, Sardis Lake, MS
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o)
v
T c T
R L
A A O
AlN s R A A
c| s s c c
T M s P A T T
I I P A F o/ I I
viT E R I E o DATE FWD o MAILED
T c A c N TO APPR N TO
T A G# A R AUTH/ CONTR/
vy | L s R T E c c
E DESCRIPTION A Y IAPPROVAL |MATERIAL| O DATE |DATE RCD |DATE FWD|DATE RCD| O DATE |DATE RCD
N | N c P o w NEEDED | NEEDED | D OF FROM |TO OTHER|FROM OTH| D OF FRM APPR
o| o T ITEM SUBMITTED H N R SUBMIT BY BY E | ACTION | CONTR [REVIEWERI|REVIEWER| E | ACTION AUTH REMARKS
(@ | () (d) (e) M (9) (h) 0} 0} (K 0} (m) (n) (0) (9) (a) "
16010 | Rough-In Drawings 1.9 G
Staking Sheets 1.8 G
SD-04 Samples
Framing Channel 2.2 G
Channel Nuts 2.2 G
Hardware 2.2 G
Accessories 2.2 G
Wire and Cable 2.2 G
Terminations 2.2 G
Conduit 2.2 G
Conduit Fittings 2.2 G
Wiring Devices 2.2 G
Cover Plates 2.2 G
SD-07 Certificates
System Equipment and Apparatus |3.2 FIO
SD-08 Manufacturer’s Instructions
Posted Operating Instructions 3.12 G
SD-10 Operation and Maintenance
Data
System and Apparatus 3.13 FIO
16110 |SD-03 Product Data
Conduit 2.1 G
Boxes 2.3 G
Fittings 2.1 G
16264 |SD-02 Shop Drawings
Layout G

SUBMITTAL FORM,Jan 96 PREVIOUS EDITION IS OBSOLETE PAGE 5 OF 8 PAGES



CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
New Water Well, Sardis Lake, MS
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o)
v
T c T
R L
A A O
AlN s R A A
c| s s c c
T M s P A T T
I I P A F o/ I I
viT E R I E o DATE FWD o MAILED
T c A c N TO APPR N TO
T A G# A R AUTH/ CONTR/
vy | L s R T E c c
E DESCRIPTION A Y IAPPROVAL |MATERIAL| O DATE |DATE RCD |DATE FWD|DATE RCD| O DATE |DATERCD
N | N c P o w NEEDED | NEEDED | D OF FROM |TO OTHER|FROM OTH| D OF FRM APPR
o| o T ITEM SUBMITTED H N R SUBMIT BY BY E | ACTION | CONTR [REVIEWERI|REVIEWER| E | ACTION AUTH REMARKS
(@ | () (d) (e) M (9) (h) 0} 0} (K 0} (m) (n) (0) (9) (a) "
16264 | Drawings G
Acceptance 3.9 G
SD-03 Product Data
Performance Tests 3.55 FIO
Sound Limitations 2.6 G
Generator 212 FIO
Integral Main Fuel Storage Tank [2.3.4 FIO
Power Factor 3.5.1.2 |FIO
Heat Rejected to FIO
Engine-Generator Space
Time-Delay on Alarms 2.16.5 |FIO
Cooling System 2.5 FIO
Manufacturer's Catalog 2.2 FIO
Vibration Isolation 1.4.8 FIO
Instructions 3.8 G
Experience 1.4.9 FIO
Field Engineer 1.4.10 [FIO
Site Welding 1.4.6 FIO
General Installation 3.1 FIO
Site Visit FIO
SD-06 Test Reports
Onsite Inspection and Tests 3.5 G
SD-07 Certificates
Vibration Isolation 1.4.8 FIO
Prototype Tests FIO
Reliability and Durability FIO

SUBMITTAL FORM,Jan 96 PREVIOUS EDITION IS OBSOLETE PAGE 6 OF 8 PAGES



CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
New Water Well, Sardis Lake, MS
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o)
v
T c T
R L
A A O
AlN s R A A
c| s s c c
T M s P A T T
I I P A F o/ I I
viT E R I E o DATE FWD o MAILED
T c A c N TO APPR N TO
T A G# A R AUTH/ CONTR/
vy | L s R T E c c
E DESCRIPTION A Y IAPPROVAL |MATERIAL| O DATE |DATE RCD |DATE FWD|DATE RCD| O DATE |DATE RCD
N | N c P o w NEEDED | NEEDED | D OF FROM |TO OTHER|FROM OTH| D OF FRM APPR
o| o T ITEM SUBMITTED H N R SUBMIT BY BY E | ACTION | CONTR [REVIEWERI|REVIEWER| E | ACTION AUTH REMARKS
(@ | () (d) (e) M (9) (h) 0} 0} (K 0} (m) (n) (0) (9) (a) "
16264 | Emissions 2.9 FIO
Sound limitations 2.6 FIO
Flywheel Balance FIO
Materials and Equipment 2.1 FIO
Factory Inspection and Tests 2.25 FIO
Inspections 3.5.3 FIO
Cooling System 2.5 FIO
16400 |SD-02 Shop Drawings
Electrical Work G
SD-06 Test Reports
Materials and Equipment 2.1 FIO
16410 |SD-02 Shop Drawings
Switches FIO
Equipment 1.3.1 FIO
Installation 3.1 FIO
SD-03 Product Data
Material 1.3.1 FIO
Equipment 1.3.1 FIO
SD-06 Test Reports
Testing 2.4 G
SD-07 Certificates
Equipment 1.3.1 FIO
Material 1.3.1 FIO
Switching Equipment FIO
SD-10 Operation and Maintenance
Data

SUBMITTAL FORM,Jan 96 PREVIOUS EDITION IS OBSOLETE PAGE 7 OF 8 PAGES



CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
New Water Well, Sardis Lake, MS

CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o
v
T c T
R L
A A O
Al N s R A A
c|s s c c
T|w™m s P I A T T
I I P A F o/ I I
v E R I E o DATE FWD o MAILED
T c A c N TO APPR N TO
T A G# A R AUTH/ CONTR/
vy L s R T E c c
E DESCRIPTION A Y IAPPROVAL |MATERIAL| O DATE |DATE RCD |DATE FWD|DATE RCD| O DATE |DATE RCD
NN c P o w NEEDED | NEEDED | D OF FROM |TO OTHER|FROM OTH| D OF FRM APPR
ol o T ITEM SUBMITTED H N R SUBMIT BY BY E | ACTION | CONTR [REVIEWERIREVIEWER| E | ACTION | AUTH REMARKS
(@ | () (d) (e) M (9) (h) 0} 0} (K 0} (m) (n) (0) (9) (a) "
16410 | Switching Equipment FIO
Instructions 3.2 FIO

SUBMITTAL FORM,Jan 96 PREVIOUS EDITION IS OBSOLETE PAGE 8 OF 8 PAGES



1

1

1

exi sting 7,500 gall on hydropneumati ¢ tank and denolition of tank
saddl es, slab and building wall, disposal of all nmaterials, and
all work incidental thereto.

(2) Unit of neasure: |lunmp sum

e. "16,000 Gall on Hydropneunatic Tank"

(1) Payment will be made for all cost associated wth furnishing
and installing a 16,000 gallon hydropneumatic tank, including
concrete saddl es, concrete slab, building wall, and all work

i nci dental thereto.

(2) Unit of neasure: |unmp sum

f. "Erosion Control"
(1) Payment will be made for all costs associated with performng
erosion control, including grading and dressing, fertilizing,

di sking and harrow ng, seeding, conpacting, mulching, and all work
i ncidental thereto.

(2) Unit of neasure: |lunmp sum
g. "44100 KW Di esel Cenerator"

(1) Payment will be made for all cost associated wth furnishing
and installing a 44100 KW di esel generator, and all work
i nci dental thereto.

(2) Unit of neasure: |unmp sum
2 UNI T PRI CE PAYMENT | TEVS
2.1 Cener al

Paynment itens for the work of this contract on which unit price paynents
will be made are listed in the Bl DDI NG SCHEDULE and descri bed bel ow. The
unit price and paynent nade for each itemlisted shall constitute ful
conpensation for furnishing all plant, |abor, materials, and equiprent, and
perform ng any associ ated Contractor quality control, submttal procedures,
environnental protection, stormwater pollution prevention, neeting safety
requirenents, tests and reports, providing as-built draw ngs, for using the
CGovernnent - furni shed software (RVMB) for el ectronic exchange of information
and managenent of the contract (See Section 01312 QUALI TY CONTROL SYSTEM),
and for performing all work required for each of the unit price itens.

2.2 Unit Price Items

a. "Test Hole"

(1) Paynment will be nmade at the contract unit price for all costs
associ ated with constructing the test hole, including al
mat eri al, equipnent, and |labor required to drill and performtests

on the test hole, and all work incidental thereto.

(2) Depth shall be nmeasured as the total |inear distance between
ground surface and bottomof the test hole. Test shall include
wel | capacity, geotechnical analysis, water quality and

SECTI ON 01270 Page 3
Revi sed by Amrendnment 0004
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SECTI ON TABLE OF CONTENTS
DIVISION 02 - SITE WORK
SECTI ON 02521

WATER WELLS

GENERAL

REFERENCES

GENERAL REQUI REMENTS

SUBM TTALS

WELL | NSTALLATI ON PLAN

QUALI FI CATI ONS

TEST HOLES AND OBSERVATI ON WELLS

.1 Test Hol es
.2 Sanpl i ng
.4 Sanpling for Geotechnical Analysis

GEOPHYSI CAL LOGGE NG

ABANDONVENT OF WVELLS
NOTI FI CATI ON
DELI VERY, STORAGE, AND HANDLI NG
SI TE CONDI TI ONS

PRODUCTS

CASI NG

.1 St eel Casing and Couplings

VELL SCREENS

.1 Metal Screen

FI LTER PACK
CEMENT AND BENTONI TE GROUT

.1 Cenent G out
.2 Bent oni te Grout

PERMANENT PUMP

EXECUTI ON

PROTECTI ON OF EXI STI NG CONDI TlI ONS
PREPARATI ON

.3 Wat er Source

WELL CONSTRUCTI ON

.1 Setting Quter Casing
.3 Construction of |Inner Casing and Screen
.4 Construction of Filter Pack

VELL DEVELOPMENT

.1 Jetting
.3 Sur gi ng
.4 \Well Devel opnent Criteria

TESTS

.1 Capacity Test
.2 Test for Plunbness and Al i gnment
.3 Test for Quality of Water

SECTI ON 02521 Page 1

Revi sed by Amrendnment 0004



3.13.
3.13.
. 13.
. 13.
. 13.
. 13.

Wwww

End o

.4 Sand Test

| NSTALLATI ON OF PERMANENT PUMP
Dl SI NFECTI NG
SI TE CLEAN- UP
DRI LLI NG WASTE DI SPOSAL
SURVEYS
VELL DECOWM SSI ONI NG ABANDONMENT
DOCUMENTATI ON AND QUALI TY CONTROL REPORTS
Bor ehol e Logs
Install ati on Di agrans
Wl | Devel oprment Records
CGeophysi cal Logs
Wel | Deconmi ssi oni ng/ Abandonnent Records
Proj ect Phot ographs

OO WNPE

f Section Table of Contents --

SECTI ON 02521 Page 2
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SECTI ON 02521

WATER VEELLS

PART 1 GENERAL

1

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi c designation only.

ASTM | NTERNATI ONAL ( ASTM

ASTM A 53/ A 53M (2002) Pipe, Steel, Black and Hot- D pped,
Zi nc- Coat ed, Wl ded and Seanl ess

ASTM A 139 (2000) Electric-Fusion (Arc)-Wlded Stee
Pi pe (NPS 4 and Over)

ASTM A 312/ A 312M (2002) Seanml ess and Wl ded Austenitic
Stainl ess Steel Pipes

ASTM A 409/ A 409M (2001) Wl ded Large Di aneter Austenitic
Steel Pipe for Corrosive or
Hi gh- Tenperature Service

ASTM C 136 (2001) Sieve Analysis of Fine and Coarse
Aggr egat es

ASTM C 150 (2002a) Portl and Cemnent

ASTM D 1586 (1999) Penetration Test and Split-Barre
Sanmpling of Soils

ASTM D 1587 (2000) Thin-Walled Tube Sanpling of Soils
for Geotechnical Purposes

ASTM D 1785 (1999) Poly(Vinyl Chloride) (PVC) Plastic
Pi pe, Schedul es 40, 80, and 120

ASTM D 2216 (1998) Laboratory Determ nation of Water
(Moi sture) Content of Soil and Rock by Mass

ASTM D 2239 (2001) Pol yethylene (PE) Plastic Pipe
(SIDR-PR) Based on Controlled |Inside
Di amet er

ASTM D 2487 (2000) d assification of Soils for

Engi neeri ng Purposes (Unified Soi
Classification Systen)

ASTM D 2488 (2000) Description and Identification of
Soil's (Visual - Manual Procedure)

SECTI ON 02521 Page 3
Revi sed by Amrendnment 0004



ASTM D 4318 (2000) Liquid Limt, Plastic Linit, and
Plasticity I ndex of Soils

ASTM D 4750 (1987; R 2001) Determ ning Subsurface
Liquid Levels in a Borehole or Mnitoring
Wel | (Oobservation Well)

ASTM D 5079 (2002) Preserving and Transporting Rock
Core Sanpl es

ASTM D 5088 (2002) Decontami nation of Field Equi prent
Used at Nonradi oactive Waste Sites

ASTM D 5299 (1999) Deconmi ssioni ng of Ground Water
Wl |'s, Vadose Zone Monitoring Devices,
Bor ehol es, and O her Devices for
Envi ronnental Activities

ASTM D 5521 (1994el ) Devel opnent of G ound- Wat er
Monitoring Wells in Ganular Aquifers

ASTM D 5608 (2001) Decontami nation of Field Equi prent
Used at Low Level Radi oactive Waste Sites

ASTM F 480 (2002) Thernopl astic Well Casing Pipe and
Coupl i ngs Made in Standard Di nension
Rati os (SDR), SCH 40 AND SCH 80

AVERI CAN WATER WORKS ASSOCI ATI ON ( AWAA)

AWM EVWV (1998) Standard Met hods for the
Exami nation of WAter and Wast ewat er

AWM A100 (1997) Wwater Wells

AWM B300 (1999) Hypochlorites

AWM B301 (1999) Liquid Chlorine

AWM C200 (1997) Steel Water Pipe - 6 In. (150 mm
and Larger

AWM C206 (1997) Field Welding of Steel Water Pipe

AWM C210 (1997) Liquid-Epoxy Coating Systemns for
the Interior and Exterior of Steel Water
Pi pel i nes

AWM C654 (1997) Disinfection of Wlls

AMERI CAN PETROLEUM | NSTI TUTE ( API)
APl Spec 5L (2000) Line Pipe

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
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I nformation, and Trai ni ng Requirenents
U. S. ENVI RONVENTAL PROTECTI ON AGENCY ( EPA)

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

U S. ARW CORPS OF ENG NEERS (USACE)

CCE TR (3.-85-3 (1985) Ceotechnical Descriptions of Rock
and Rock Masses

.3 GENERAL REQUI REMENTS

The well shall be |ocated as shown, and be constructed in accordance with
t hese specifications. The well shall be installed to prevent aquifer

contam nation by the drilling operation and equi pnent, intra- and
i nter-aquifer contami nation, and vertical seepage of surface water adjacent
to the well into the subsurface, especially the well intake zone.

.4 SUBM TTALS

Covernment approval is required for submittals with a "G' designation;
submittals not having a "G' designation are for information only or as
ot herwi se desi gnated. Wen used, a designation followi ng the "G
designation identifies the office that will review the submttal for the
Government. The following shall be submitted in accordance with Section
01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Installation D agranms; G
As-built installation diagramfor the well installed, prepared by
the Contractor provided geol ogi st during well installation

operations, within 10 worki ng days of the conpletion of the well
installation procedure.

SD- 03 Product Data
VWll Installation Plan; G

A plan as specified in paragraph WELL | NSTALLATI ON PLAN descri bi ng
the drilling methods, sanpling, and well construction and well
devel opnent 14 cal endar days prior to beginning drilling
operations. Mobilization activities may start prior to subnitta
of the plan. The plan shall be approved and signed by an

experi enced geol ogi st as specified in paragraph QUALI FI CATI ONS

Vel Mterial; G

Cat al og data, and nane of supplier, for well screens (to include
the screen slot size), casing, riser pipe, filter pack material
bentonite, cenent, centralizers, surface protective covers, well

vaults, locking caps, airline oil filters for pneunmatic drilling,
dedi cat ed sanpling equi prent, punps, and chenical specifications
on drill lubricants, tracers, disinfecting agents, and drill fluid
additives, if used. Catalog data shall include any information

witten or otherw se, supplied by the manufacturers or suppliers
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of the above listed itens.

Qualifications; G

Personnel qualification docunentation

Site Conditions; G

A copy of all permits, licenses, or other |egal requirenents
necessary for execution of the work shall be furnished 10 working
days before comencenent of the work.

Geophysi cal Logging; G

The Contractor shall prepare a graphic boring log to scale show ng
the required details. Five prints of the boring | og draw ng shal
be submitted within 5 working days after conpletion of the test
hole. This drawing shall be used for determining the well design
design of the filter pack, well screen |ocation and screen

openi ngs.

SD-06 Test Reports
Wel | Devel opnent Records

A wel |l devel opnment record, for the well, shall be submtted within
10 wor ki ng days of the conpletion of devel opnent.

CGeophysi cal Logs

I nterpreted geophysical [ogs shall be submitted within 10 working
days of the conpletion of said | ogging.

Decomi ssi oni ng/ Abandonnent Recor ds
A wel |l deconmi ssioning record, for each well, or test hole

abandoned, shall be submitted within 10 worki ng days of the
conpl etion of the abandonnent procedure.

O her Records

The Contractor shall also submt waterwell driller's |ogs and

wat erwel | decomm ssioning forns, and shall register the well with
the State of M ssissippi as required.

Proj ect Phot ographs

Before, during, and after conpletion of the work, the Contractor
shal | take photographs of the well installation site. Photographs
shal |l al so be taken of any rock that is cored at the site.

Filter Pack

Filter pack material test results; sieve and chenical anal yses,
shal |l be submitted within 10 worki ng days after conpletion of the
test hole.

Test s
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1

Test Reports, including capacity, plunbness and alignnent,
quality, and sand, within 48 hours follow ng the concl usion of
each test.

SD-07 Certificates

Casi ng

Cenent and Bentonite G out
Air line and gauge
Drilling rmud

Water neter

Wel | Screens

Water renoved

Gravel i ng equi pnent |i st

Construction of Filter Pack

5 WELL | NSTALLATI ON PLAN

The follow ng requirements shall be incorporated into the Contractor's
Well Installation Plan and followed in the field. The plan shall include,
but shall not be limted to, a discussion of the foll ow ng:

a.

Description of well drilling nmethods, and installation procedures,
i ncludi ng any tenporary casing used, placenent of filter pack and
seal materials, drill cuttings and fluids disposal, and soil/rock

sampl e di sposition.

Description of well construction materials, including well screen
riser pipe, centralizers, air line and gauge, tailpiece (if used),
filter pack and filter pack gradation, bentonite or drilling nud,
drilling fluid additives (if used), drilling water, cenent, and
wel | protective neasures.

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

Forms to be used for witten boring logs, installation diagranms of
wel I s, geophysical |ogs, well devel opnent records, well sanpling
data records, state well registration forns, and well abandonnent
records.

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

Description of protective cover surface conpl etion procedures,

i ncludi ng any special design criterial/features relating to frost
heave prevention. The naxi mum frost penetration for the site
shall be included in this description

Description of well devel opment met hods to be used.
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h. List of applicable publications, including state and |oca
regul ati ons and st andards.

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

j. Description of well deconm ssioni ng/ abandonnent procedures.
k. Description of well capacity testing techniques.

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

m Description of permanent punp to be installed, and di scussion of
punp operating tests to be enployed at the site.

n. Description of specific nethods to be enpl oyed to control
potential contam nation or pollution arising from wel
installation activities.

.6 QUALI FI CATI ONS

shall provide a geologist with at |east 3 years experience in soil and rock
l ogging, and well installation. The geologist shall be on site and
responsi ble for all geophysical and borehole |ogging, drilling, well
installation, developing and testing activities. The driller shall be
licensed in the state of Mssissippi, according to the state requirenents.
Ceophysical log interpretation shall be done by a qualified | og anal yst.
The | og anal yst shall be able to denobnstrate conpetence through background,
trai ning, and experience when so called upon. The Contractor shall have a
m ni mum of 3 years of well installation experience.

.7 TEST HOLES AND OBSERVATI ON WELLS
7.1 Test Hol es

Before starting construction of the well, a test hole of at |east 8 inches
in diameter shall be drilled at the location of the well into the target
wat er bearing strata as directed by the Contracting Oficer. Test holes
should be drilled in a manner to protect the subsurface from surface
contam nation. Test holes should be carefully advanced and sanpled to
determ ne the presence of the upper aquiclude if one exists. The boring
shoul d then be properly cased, grouted, and sealed into the aquiclude
before the boring is advanced through the aquiclude into the aquifer. The
test hole shall be used to determ ne the expected yield fromthe well,
water quality, optimumdepth, and to log the strata encountered. Before
conducting a capacity test, the well shall be cased, and screened in
accordance with these specifications. Test holes shall be logged in
accordance with paragraph BOREHOLE LOGS. A tenporary casing may be used.
If used, the temporary casing shall be seated at the top of the stratum
being tested. The test hole shall be converted to the permanent well, in
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accordance with these specifications.
1.7.2 Sanpl i ng
1.7.4 Sanpling for Geotechnical Analysis

Sanpl es shall be taken of all naterials penetrated by each drilled
wel | /test hole. Drill cutting sanmples shall be collected at ten foot
intervals fromground surface to total depth of the boring/well. These
sampl es wiklshall be utilized for the sieve analysis to determ ne the size
of the filter pack. Representative soil sanples witHlshall be collected by
the on-site Government geol ogi st provided by the Contractor. Sanples may
shal | be obtained continuously through the area expected to be screened.
The Contractor shall provide sieve anal yses of sanpled material collected
in the area to be screened. Sieve anal yses shall be conducted in
accordance with ASTM C 136. The gradation of the natural formation shal

be determ ned by the Contractor through the use of sieve anal yses perfornmed
on formation sanples taken fromthe areas to be screened. Sanpled
materials shall be placed in airtight containers and | abel ed as specified

i n paragraph SAMPLE CONTAI NERS. Samples shall be delivered to the
Contracting Oficer designated facility. Representative soil sanples shal
be tested for grain-size distribution by nechanical neans (sieves down to
the No. 200 size according to ASTM C 136), npisture content according to
ASTM D 2216 and Atterberg limts according to ASTM D 4318. Description and
identification of soils shall be done in accordance with ASTM D 2488.
Laboratory classification of soils shall be done in accordance with ASTM D
2487. Sanpling shall be performed to allow conpletion of the docunents
descri bed i n paragraph BOREHOLE LOGS

1.8 GEOPHYSI CAL LOGA NG

The total depth of the test hole drilled shall be geophysically | ogged.
CGeophysi cal | ogging shall be docunented in accordance w th paragraph
CGeophysi cal Logs. The Contractor shall run one successful natural gamm
ray or gamma-ganmma for the full depth, (top to bottom of test hole); one
successful (top to bottom of test hole) spontaneous potentia
(self-potential); and one successful (top to bottom of test hole)
resistivity log, for the test hole. Log analyses and interpretations w-H-
shal |l be nade by the-eon-site Covernnent—geologista person qualified in
accordance with paragraph QUALI FI CATI ONS

1.9  ABANDONMENT OF WELLS

If the Contractor fails to construct a well of the required capacity, or if
the well is abandoned because of |oss of tools, or for any other cause, the
Contractor shall abandon the hole as specified in paragraph WELL

DECOVM SSI ONI NG ABANDONVENT.

1.10 NOTI FI CATI ON

The Contracting O ficer shall be notified 10 days prior to drilling. The
Contractor shall be responsible for contacting the State of M ssissippi in
accordance with the applicable reporting requirements. Before beginning
work, the local United States Geol ogical Survey office (USGS) and the State
Ceol ogi cal Agency, and state health departnent shall be notified of the
type and location of wells to be constructed, the nethod of construction
and antici pated schedule for construction of the wells.

1.11 DELI VERY, STORAGE, AND HANDLI NG
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VWl| materials shall be stored and maintained in a clean, uncontam nated
condition throughout the course of the project. Filter pack material shal
not be allowed to freeze before installation

1.12 SI TE CONDI Tl ONS

Access to the well site, including any utility clearance, pernits,
licenses, or other requirenents and the payment thereof necessary for
execution of the work, is the responsibility of the Contractor. Qbtaining
rights-of-entry is the responsibility of the Government. The Contractor
shall visit the proposed well location to observe any condition that nay
hanper transporting equi pment or personnel to the site. |If clearing, or
rel ocation is necessary, the Contractor and the Contracting Oficer shal
agree on a suitable clearing, or relocation plan, and the |location of any
requi red access road.

PART 2 PRODUCTS
2.1 CASI NG

Al'l casing, screen, and other well material shall be of conpatible
materials to prevent gal vanic reaction between conponents of the conpleted
wel I .

2.1.1 St eel Casing and Couplings

Steel casing shall be new standard wei ght black steel pipe, conforming to
ASTM A 53/ A 53M or APl Spec 5L, Grade A or B and shall be nom nal 12 inch
di ameter, 1/4 inch wall thickness. Joints shall be either threaded and
coupled, or field welded in accordance with AWM C206. Inside wall of

out side casing shall be coated with two coats of epoxy coating neeting
requi renents of AWM C210. The inner casing or |lap pipe shall be nom na
8-inch dianmeter and shall be type 304 stainless steel conformng to ASTM A
409/ A 409M schedul e 40.

2.2 WELL SCREENS

Wel | Screens shall be a minimum of 8 inches nominal dianeter, and shall be
directly connected to the bottom of the inner casing by an approved nethod.
The I ength of the screen shall be sufficient to provide an intake area
capabl e of passing not less than the mninumrequired yield of the well, at
an entrance velocity not exceeding 0.1 fps. The opening, or slot size of
the screen, wi-tlshall be deternm ned by the ContractingOFfiecerContractor
and desi gned based on analysis of the distribution of the grain size of the
artificial filter pack, be conpatible with the material surrounding the
screen, and shall be submtted for approval as part of the well
installation plan. The well screen shall be of sufficient size and design
to hold back and support the gravel used in the filter pack envel ope. The
screen and all accessories required for satisfactory operation shall be
essentially standard products of manufacturers regularly engaged in the
producti on of such equipment. Field constructed screen is not acceptable.
"Bl anks" in the well screen may be utilized in nonproductive zones, or
where centering devices are needed in the screened area, and shall be
consi dered "casing." The bottom section, below the screen, shall be fitted
with a properly sized non-corrosive netal back pressure value to permt
washi ng and prevent inflow of sand.

2.2.1 Met al Screen
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Met al screen shall be of an approved rod-based and wire-w apped type and
shal |l be type 304 stainless steel, conformng to the applicable

requi renents of AWM A100. A wire-wound screen manufactured with
supporting bars or core of material different fromthe wire will not be
acceptable. Joints shall be made of threaded couplings of the sane
material as the screens.

.3 FI LTER PACK

—Filter pack material shall be a product of a commrercial sand
and gravel supplier, shall be properly sized and graded for the surrounding
soi|l encountered, and shall be conmposed of clean, round, hard, waterworn
siliceous material, free of flat or elongated pieces, organic matter, or
other foreign matter. The filter material shall be of a size which wll

all ow the maxi mum flow of water into the well and prevent the infiltration
of sand and silt. The gradation of the filter nmaterial shall be such that
the uniformty coefficient is not nore than 2.5. The filter naterial shal
be thoroughly sterilized with 100 ng/l chlorine solution i mediately before
being placed in the well.

.5 CEMENT AND BENTONI TE GROUT

.5.1 Cenent G out

Cenent grout shall consist of Portland cenent conformng to ASTM C 150,
Type | or Il, sand and water. Cement grout shall be proportioned not to
exceed 2 parts, by weight, of sand to 1 part of cement with not nore than 6
gallons of water per 94 | b bag of Portland cenment, with a mixture of such
consi stency that the well can be properly grouted. No nore than 5 percent
by wei ght of bentonite powder may be added to reduce shrinkage. The cenent
grout shall weight at |east 14 pounds per gallon

.5.2 Bent onite G out

Hi gh-solids bentonite grout shall be nmade from sodi um bentonite powder

and/ or granules. Water from an approved source shall be nixed with these
powders or granules to forma thick bentonite slurry. The slurry shal
consi st of a mixture of bentonite and the manufacturer's recomended vol unme
of water to achieve an optimal seal. The slurry shall contain at |east 20
percent solids by weight and have a density of 9.4 |b/gallon of water or
greater.

.6 PERMANENT PUMP

Per manent punp shall be an approved vertical turbine punp with a capacity
sufficient to deliver 400 gpmand as specified in Section 11212 PUWPS:
WATER VERTI CAL TURBI NE

PART 3 EXECUTI ON

3.

1 PROTECTI ON OF EXI STI NG CONDI Tl ONS

The Contractor shall maintain existing survey nonunents and wells, and
protect them from damage from equi prent and vehicular traffic. Any itens
damaged by the Contractor shall be repaired by the Contractor. Wells
requiring replacement due to Contractor negligence shall be re-installed
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according to these specifications. Wlls schedul ed for abandonment shal

be protected from damage so that abandonnent nay be perforned according to
t hese specifications. Prior to excavation, the Contractor shall obtain
witten approval fromthe local utility conpanies to drill at each site, to
avoid disturbing buried utilities.

.2 PREPARATI ON
.2.3 Wat er Source

Al water used in the drilling operation shall be obtained by the
Contractor fromsources of proven satisfactory bacterialogical quality. It
shal |l be the responsibility of the Contractor to nake his own arrangenents
for providing water at the drilling site. The Governnent will provide
water at no cost at the nearest available outlet.

.3 VELL CONSTRUCTI ON

The drilling method shall be as approved by the Contracting O ficer and
shall conformto all state and | ocal standards for water well construction
The execution of the work shall be by conpetent workmen and shall be
performed under the direct supervision of an experienced well driller. The
drilling nethod shall prevent the collapse of formati on nmaterial agai nst
the well screen and casing during installation of the well. The inside

di ameter of any tenporary casing used shall be sufficient to allow accurate
pl acenent of the screen, riser, centralizer(s), filter pack, seal and
grout. Casing pipe, well screens, and joint couplings shall be of

conpati ble materials throughout the well. The well shall be a filter pack
wel | activated in the stratum based on test hole data. The well shall be
drilled straight, plunb, and circular fromtop to bottom The well shal

be initially drilled fromthe ground surface to the uppernost |evel of the
wat er bearing strata and the bottom of the outer casing set at this

el evation. The hole bel ow the outer casing shall penetrate the water
bearing stratuma sufficient depth to produce the required amount of water
wi t hout causi ng excessive velocities through the aquifer. During

construction of the well, precautions shall be used to prevent tanpering
with the well or entrance of foreign naterial. Runoff shall be prevented
fromentering the well during construction. |If there is an interruption in

wor k, such as overni ght shutdown or inclement weather, the well opening
shall be closed with a watertight uncontam nated cover. The cover shall be
secured in place or weighted down so that it cannot be renmpved except with
the aid of the drilling equipnment or through the use of drill tools.

. 3.1 Setting Quter Casing

The outer casing shall not be less than 12 inches in dianeter. The hole
shal |l be of sufficient size to |l eave a concentric annul ar space of not |ess
than 2-1/2 inches and not nore than 6 inches between the outside of the
outer casing and the walls of the hole. The annul ar space between the
outer casing and the walls of the holes shall be filled with cement grout.
Accept abl e net hods of grouting are detailed in AWM A100; the approved

nmet hod shall specify the forcing of grout fromthe bottomof the space to
be grouted towards the surface. A suitable grout retainer, packer, or plug

shal |l be provided at the bottom of the inner casing so that grout wll not
leak into the bottomof the well. Gouting shall be done continuously to
ensure that the entire annular space is filled in one operation. After
grouting is conpleted, drilling operations shall not be resumed for at

| east 72 hours to allow proper setting of the grout.
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3.

3.3 Construction of |Inner Casing and Screen

After the grout has set, the hole below the outer casing shall be reanmed at
the required dianeter, to the required depth, by an approved nethod which
wi Il prevent caving of the hole before or during installation of the filter
pack, well screen and inner casing. |In lieu of reaming, the entire well
may be drilled to the diameter of the filter pack with an annul ar space

bet ween the inner casing and outer casing equal to the thickness of the
filter pack. The outer casing shall be increased in size to provide for
this space, if this option is elected. The well screen and inner casing
shall be firmy attached, and | owered into the hole by a method which will
allow for control of the rate of fall of the well screen and inner casing
at all tines. Well screen and inner casing shall not be dropped or all owed
to fall uncontrolled into the hole. The inner casing shall be as shown on
the drawi ngs. Approved centering devices shall be installed at a spacing
of 120 degrees, between the outer casing and inner casing prior to well
construction at intervals not exceeding 25 feet along the |ength.

.3.4 Construction of Filter Pack

After the screen and inner casing have been concentrically set in the hole
bel ow t he outer casing, the approved filter pack shall be constructed
around the screen by filling the entire space between the screen and the
wal | of the hole in the water bearing stratumwith filter pack naterial. A
trem e pipe having an inside nomnal dianeter of not |ess than 1-1/2 inches
shall be lowered to the bottomof the well between the hole and screen

The trem e pipe shall be arranged and connected, at the surface of the
ground, to water punping and graveling equi pnent so that water and filter
material, fed at uniformrates, are discharged as the filter material fills
the hole fromthe bottomup. The trem e pipe shall be raised at a rate
that will keep the bottom of the pipe no nore than 3 feet above the filter
material level at all tines. |If the Contractor desires to use methods of
placing filter material other than those specified, the details of the

nmet hod and equi prent proposed shall be submitted to the Contracting
Oficer, before filter pack placenent is begun; however, dunping filter
pack naterial fromthe surface of the ground and agitating the well in an
effort to settle the filter will not be allowed. The filter pack shall be
installed continuously and without interruption until the filter pack has
been placed to within 1 foot of the top of the inner casing. The depth to
the top of the filter pack shall be directly neasured, and recorded. Any
wat er added to the filter pack material shall be obtained in accordance
wi t h paragraph Water Source. Filter pack nmaterial shall be protected from
contam nation prior to placenent by either storing it in plastic |Iined
bags, or in a location protected fromthe weather and contam nation on

pl astic sheeting. Filter pack material shall not be allowed to freeze
before installation. Filter pack material shall be transported to the well
site in a manner which prevents contam nation by other soils, oils, grease,
and other chenmicals. Tenporary drill casing, if installed, or hollow stem
auger, shall be renpved sinultaneously with the above operation. Filter
pack naterial shall be placed in no greater than 3 foot lifts prior to
retraction of the tenporary casing/auger. A mininmumof 6 inches of filter
pack shall remain in the tenporary casing/auger at all tines during filter
pack installation. Frequent neasurenents shall be made inside the annul us
during retraction to ensure that the filter pack is properly placed.

.4  WVELL DEVELOPMENT

Wthin 7 days of conpletion of the well, but no sooner than 48 hours after
cenent grouting is conpleted, the well shall be devel oped. The well shal
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be devel oped in accordance with the Well Installation Plan, by approved
net hods until the water punped fromthe well is substantially free from
sand, and until the turbidity is less than 5 NTU (nephal oneter turbidity
units). Devel opi ng equi pnent shall be of an approved type and of
sufficient capacity to remove all cutting fluids, sand, rock cuttings, and
any other foreign material. The well shall be thoroughly cleaned fromtop
to bottom before beginning the well tests. Devel opnent shall be perforned
usi ng only nechani cal surging, over punping, or jetting, or a conbination
t hereof per ASTM D 5521. Details of the proposed devel opment net hod shal

be included in the Wll Installation Plan. At the tinme of devel opment of
any well, the well shall be free of drawdown or surcharge effects due to
punp testing, developing or drilling at another location. The Contractor

shal | be responsible for maintaining at the well site the needed access
and work area and cl earance, necessary to acconplish devel opnent. The
Contractor shall furnish, install, or construct the necessary di scharge
line and troughs to conduct and di spose of the discharge a sufficient

di stance fromthe work areas to prevent damage. Devel opnent shall be
conducted to achieve a stable well of naxi mumefficiency and shall be
continued until a satisfactory sand test, as specified in paragraph Sand
Test, is obtained. During predevel opnent of the well, filter pack materia
shal | be added to the annul ar space around the screen to maintain the top
el evation of the filter pack to the specified el evation. The Contractor
shal I provide an open tube or other approved neans for accurately
determining the water level in the well under all conditions. [|f, at any
time during the devel opnent process it becones apparent in the opinion of
the Contracting Officer that the well nay be damaged, devel opnent
operations shall be imediately terminated. The Contracting O ficer may
require a change in nethod if the nmethod sel ected does not acconplish the
desired results. The Contracting Oficer may order that wells which
continue to produce excessive amounts of fines after devel opnent for 6
hours be abandoned, plugged, and backfilled, and nay require the Contractor
to construct new wells nearby. Al nmaterials pulled into the well by the
devel opnent process shall be renmoved prior to performng the punping test.

4.1 Jetting

Jetting should be perforned using either a single or double ring jet. If a
double ring jet is used the rings should be 2 feet apart. The jetting too
shal | be constructed of high-strength material and conservatively desi gned
and proportioned so that it will w thstand high pressures. The jetting
tool shall have two 1/4 inch dianeter hydraulically bal anced nozzl es spaced
180 degrees apart or four 1/4 inch dianmeter hol es spaced 90 degrees apart
and which shall exert the jetting force horizontally through the screen
slots. The rings shall be constructed such that the tips of the jets shal
be within 1/2 inch fromthe inner surface of the well screen. The punp
used in conjunction with the jetting tool shall be capable of providing
pressures up to 250 psi. Prior to commencing jetting, and follow ng each
jetting cycle, all sand and/or other materials shall be renoved frominside
the screen. The jetting process shall start at the bottom of the screen
and consist of rotating the jetting tool slowy while rotating the pipe 180
degrees for two minutes at each location then raising the pipe 6 inches.

Al wells, nore than 4 inches in diameter, shall be punped during the

jetting cycle to renove i ncom ng sand and other material. Such punping
shall be at a rate not |less than 115 percent of the rate at which fluid is
i ntroduced through the jetting tool. This will allow a flow of materi al

into the well as it is being devel oped. Water used for devel opnent shal
be free of sand. The contracting officer may require other neans of

devel oping the well such as intermttent punping nethod, variation of the
intermttent punping nmethod, or surge block if it appears that the
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devel opnent of the well is not producing the desired results.
. 4.3 Sur gi ng

Surging of the well shall require use of a circular block, or nultiple

bl ocks, which are approxinately 1 inch snmaller in dianeter than the inside
di ameter of the well and is constructed of a material which will not damage
the screen if the block cones in contact with the screen, and a bailer or
punp to renove materials drawn into the well. The surging shall be
continued for a period of approximately one hour, or until little or no
additional material fromthe foundation or filter pack can be pulled

t hrough the screen. The surge block shall be noved by a steady notion up
and down the full length of the well screen. Prior to conmencing surging,
and periodically during devel opment by this nethod, all sand and/or other
materials shall be rembved frominside the screen. All materials pulled
into the well by the surging process shall be renoved by the Contractor

.4.4 Wl Developnent Criteria
A wel |l devel opment record shall be mmintained in accordance wi th paragraph
Wl | Devel opment Records. Devel opnent is conplete when all of the

following criteria are mnet:

a. Well water is clear to the unaided eye,and turbidity | ess than or
equal to 5 Nephelonetric Turbidity Units (NTUs),

b. Sedinent thickness in the well is less than 0.1 foot,

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

is removed, and

d. Tenperature, specific conductivity, pH, oxidation-reduction
potential (ORP), dissolved oxygen (DO, and turbidity readings,
nmeasured before, tw ce during and after devel opnent operations,
have stabilized. Stabilization shall mean variation of less than
0.2 pHunits, variation of plus or minus + 1 degree Fahrenheit,;+
3 percent change in specific conductance; and |ess than a + 10mV
for ORP; and + 10 percent for DO and turbidity, mneasured between
t hree consecutive readings with one casing volume of water renoved
bet ween each reading. ORP shall be determ ned in accordance with
AWM EWN  Tenperature, specific conductance, DO, turbidity, and
pH readi ngs shall be conducted in accordance w th EPA 600/ 4-79/020.

At conpletion of well devel opnent, approximately 1 pint of well

wat er shall be collected in a clear glass jar. The jar shall be

| abel ed with project nane, well nunber and date; and phot ographed
using 35 mmcolor print film The photograph (mnimally 5 x 7 inch
) shall be a suitably backlit close-up which shows the clarity of
the water and any suspended sedi nent. The phot ograph and negative
shal | become a part of the well devel opnment record. Water renoved
during devel opnment and testing operations shall be discharged to
the ground surface at l|east 50 feet fromthe well in a down

gradi ent ar ea.

.5 TESTS
After the well has been devel oped, the Contractor shall notify the

Government and shall make the necessary arrangenments for conducting the
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capacity tests. |If the capacity test indicates that the required capacity

can be obtained, the tests for quality of water shall be made. |If the
capacity and quality tests indicate that the required capacity and quality
can be obtained, the permanent well, as specified, shall be conpleted at
that depth. Prior to naking quality tests, drilling equipnment, tools and

punps contacting well water shall be cleaned with |ive steam
.5.1 Capacity Test

The Contractor shall furnish and install an approved tenporary test punp,
wi th di scharge piping of sufficient size and I ength to conduct the water
bei ng punped to point of discharge, and equi pnent necessary for measuring
the rate of flow and water level in the well. A 24 hour constant-rate
capacity test shall be run with the punping rate and drawdown at the punp
wel |l recorded 1/2 minute during the first 5 mnutes after starting the
punp; then every 5 minutes for an hour; then every 20 m nutes for 2 hours.
Fromthis point on, readings taken at hourly intervals, until the water

| evel stabilizes, shall be sufficient. |If this capacity cannot be

mai ntai ned for the test period, the capacity test shall be term nated and
the test hole drilled deeper or relocated as directed. Wen the punp is
shut off, water |evel readings shall be taken during the rebound period for
the sane intervals of tine as the drawdown test. The record of the test,
intriplicate, shall be delivered to the Contracting O ficer

.5.2 Test for Plunbness and Al i gnment

Upon conpl etion of the permanent well, plunbness and alignment shall be
tested by lowering into the well, to the total depth of the well, a plunb
40 feet long or a dumy of the same length. The outer dianeter of the
plunb shall not be nore than 1/2 inch snaller than the dianeter of that
part of the hole being tested. |If a dunmy is used, it shall consist of a
rigid spindle with three rings, each ring being 12 inches wi de. The rings
shal |l be cylindrical and shall be spaced one at each end of the dumry and
one in the center. The central menber of the dummy shall be rigid so that
it wll maintain the alignnment of the axis of the rings. The dumy shal
be decontani nated as specified in paragraph Decontam nation, before use.

If the plumb or dumy fail to nove freely throughout the length of the
casing or well screen for the depth of well or should the well vary from
the vertical in excess of two-thirds the inside dianeter of that part of
the well being tested for each 100 feet of depth, the plunbness and
alignment of the well shall be corrected by the Contractor. |If the faulty
al i gnment and pl unbness is not correctable, as determ ned by the
Contracting Oficer, the well shall be abandoned as specified in paragraph
VELL DECOWM SSI ONI NG ABANDONMENT and a new well drilled at no additiona
cost to the Government.

.5.3 Test for Quality of Water

When the capacity test in the test hole has been conpleted, and again after
the yield in the permanent well and drawdown test or capacity test have
been conpleted, the Contractor shall secure sanples of the water in

sui tabl e containers, and of sufficient quantity, to have bacterial

physi cal, and chem cal anal yses made by a M ssissippi State Departnent of
Heal th approved | aboratory, except that the bacterial analysis may be nade
by the applicable State Board of Health, if desired. Water Quality

Anal ysis shall address each itemspecified in the Water Quality Analysis
Table at the end of this section. Expenses incident to these analyses
shal |l be borne by the Contractor and the results of the anal yses shall be
furnished to the Contracting Officer. Al sanpling and anal yses shall be
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perfornmed using EPA and State approved nethods, procedures, and hol di ng
tines.

.5.4 Sand Test

As part of each capacity test, or at the end of each internittent punping,
a deternination of the amount of sand (filter pack and/or foundation
material) a well is producing shall be performed. Prior to starting the
sand test all material shall be removed fromthe bottom of the tail pipe.
The Contractor shall test the well by punping at a rate of 400 gpm After
the punp is at the desired punping rate the flow fromthe discharge shal
be diverted into a container that will collect all the sand being carried
by the water. Devel opnent of the well is satisfactory if the anount of
sand collected is less than 1 pint per 25,000 gallons of water punped at
the specified rate. Upon conmpletion of the test the ampunt of sand in the
tail pipe shall be determined to verify that no material is being deposited
in the bottomof the well.

.6 | NSTALLATI ON OF PERVANENT PUMP

The permanent well punmp shall be installed in the well at a mni num depth
of 30 feet bel ow the maxi num drawdown groundwater |evel after the drawdown
test has been conpleted. The punp shall be secured at the required

el evation as reconmmended by the punp manufacturer. After installation of
t he punping units and appurtenances is conplete, operating tests shall be
carried out to assure that the punping installation operates properly.
Tests shall assure that the punping units and appurtenances have been
installed correctly, that there is no objectionable heating, vibration, or
noi se fromany parts, and that all manual and automatic controls function

properly.
.7 DI SI NFECTI NG

After conpletion of tests of well, or installation of permanent punp, or at
time of tests for yield and drawdown test, whichever is later, the well
shal | be disinfected by adding chlorine, conformng to AWM B301, or

hypochl orite, conformng to AWM B300, in sufficient quantity so that a
concentration of at |east 50 ppmof chlorine shall be obtained in all parts

of the well. Chlorine solution shall be prepared and introduced into the
wel |l in an approved manner and shall remain in the well for period of at
| east 12 hours but not nore than 24 hours. Information on nethods for

preparing chlorine solution and introducing it into the well may be found
in AWM C654. After the contact period, the well shall be punped until the
residual chlorine content is not greater than 1.0 ppm The well shall be
punped to waste for an additional 15 minutes with Iess than 1 ppm chlorine
resi dual after which two sanples shall be taken not [ess than 30 ninutes
apart and tested for the presence of coliformbacteria. The well shall be
di sinfected and redi sinfected as nay be required until two consecutive
sanpl es of water are found upon test to be free from Coli Acrogenes group
of organi sns.

.9 SI TE CLEAN- UP

After conpletion of the work, tools, appliances, surplus materials,
tenporary drai nage, rubbish, and debris incidental to work shall be
removed. Excavation and vehicular ruts shall be backfilled and dressed to
conformwith the existing | andscape. Utilities, structures, roads, fences,
or any other pre-existing itemwhich nmust be repaired or replaced due to
the Contractor's negligence shall be the Contractor's responsibility;
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repair or replacenment shall be acconplished prior to completion of this
contract.

3.10 DRI LLI NG WASTE DI SPCSAL

Slurry, drill cuttings, rock core; other solid or liquid naterial bailed,
punped, or otherw se renoved fromthe borehole during drilling,
installation, conpletion, and well devel opment procedures; and fluids from
mat eri al / equi prent decont anmi nation activities shall be disposed of by
spreadi ng onsite and shaped to drain

3.11 SURVEYS

Coordi nates and el evations shall be established for each well/test hole.
Hori zontal coordinates shall be determned to the closest 1.0 foot and
referenced to the State Plane Coordi nate System or Universal Transverse
Mercator (UTM. |If the State Plane Coordi nate SystemlUTMis not readily
avai |l abl e, an existing local grid systemshall be used. A ground elevation
to the closest 0.1 foot shall be obtained at the well. The highest point
on the top of the riser pipe will serve as a nmeasurenent point. The

el evation of the well shall reference this point, and shall be surveyed to
the nearest 0.01 foot using the National Geodetic Vertical Datum of 1929.
If the datumis not readily available, the existing |ocal vertical datum
shall be used. The location, identification, coordinates, and el evations
of the well and nmonunents shall be plotted on naps with a scale |arge
enough to show their location with reference to other structures.

3.12 VWELL DECOVM SSI ONI NG ABANDONMENT

Any wel | disapproved by the Contracting Oficer, or any wel
deconmi ssi oned/ abandoned by the Contractor for any reason shall be
deconmi ssi oned/ abandoned according to the requirenents of the State of

M ssi ssi ppi, and the requirenents of these specifications. Wl

deconmi ssi oni ng/ abandonnent includes the renoval of all materials left in

t he borehol e/well, excluding the filter pack, and including backfil
materials, casing, screen, and any other material placed into the hole
bef ore the deci sion was nade to abandon the borehole/well. Test holes

deconmi ssi oned/ abandoned for any reason shall be grouted fromthe bottomto
within 1 feet of the top of the ground surface according to the protocol

for grout/bentonite placenment established in paragraph G out Placenent,
using the grout mx specified in paragraph CEMENT AND BENTONI TE GROUT. The
top 1 feet shall be backfilled with nmaterial appropriate for the intended

| and use. The Contractor shall mamintain a well deconmi ssioni ng/ abandonnent
record as specified in paragraph Wl | Decomm ssi oni ng/ Abandonnment Records.
Groundwater levels, if encountered before the decision is made for

deconmi ssi oni ng/ abandonnent, shall be neasured in all borings prior to
backfilling. These water |evels shall be included in the well

deconmi ssi oni ng/ abandonnment records. No well shall be
deconmi ssi oned/ abandoned wi t hout the approval of the Contracting Oficer

3.13 DOCUMENTATI ON AND QUALI TY CONTROL REPORTS

The Contractor shall establish and maintain docunentation and quality
control reports for well construction and devel opnent to record the desired
infornation and to assure conpliance with contract requirenents, including,
but not Iimted to, the follow ng:

3.13.1 Bor ehol e Logs
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A borehole I og shall be conpleted for each boring drilled. Borehole Iogs
shal | be prepared by the Government—geol ogi st present onsite during al

well drilling and installation activities. The |log scale shall be 1 inch
equal s 20 feet. Copies of conplete well logs shall be kept current in the
field at the well site and shall be available at all times for inspection
by the Contracting Officer. Information provided on the |ogs shal

i nclude, but not be limted to, the foll ow ng:

a. Name of the project and site.
b. Boring/well identification number.
c. Location of boring (coordinates, if avail able).

d. Mke and manufacturer's nodel designation of drilling equiprent
and name of drilling firm

e. Date boring was drilled.

f. Reference data for all depth measurenents.

g. Nanme of driller and name and signature of geol ogi st preparing |og.
h. Nominal 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 resistance such as drive hanmer bl ows given in bl ows
per 6 inches of driven sanple tubes. [Information shall include
hamrer wei ght and drop distance. Infornation such as rod size,
bit type, pump type, etc., shall be recorded. A description of
any tenporary casing used, drill fluids and fluid additives used,
i f any, including brand nane and ampunt used, along with the
reason for and start (by depth) of its use shall be included. |If
neasured, nud viscosities and wei ght shall be recorded.

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

|. Description of the nmaterial of which each stratumis conposed, in
accordance with ASTM D 2488, and/or standard rock nomenclature in
accordance with COE TR G.-85-3, as necessary. Soil paraneters for
 oggi ng shall include, but shall not be linted to,
classification, depositional environnent and formation, if known,
Unified Soil C assification Synmbol, secondary conmponents and
estimated percentages, color, plasticity, consistency (cohesive
soil), density (non-cohesive soil), noisture content, structure
and orientation, and grain angularity. Rock core paraneters for
| oggi ng shall include, but shall not be limted to, rock type,
formati on, nodifier denoting variety (shaly, cal careous,
siliceous, etc.), color, hardness, degree of cenmentation, texture,
crystalline structure and orientation, degree of weathering,
solution or void conditions, primary and secondary perneability,
and lost core. The results of any chem cal field screening shal
al so be included on the boring log. dassification shall be
prepared in the field at the tine of sanpling. The results of
vi sual observation of the material encountered, and any unusua
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3.13.2

The wel

odor detected shall also be duly noted and recorded.

Depth of any observed fractures, weathered zones, or any
abnormal i ti es encount ered.

Depth and estinmated percent of drill fluid |loss or |ost
circulation. Masures taken to regain drill water circulation
Significant color changes in the drilling fluid return

Depth to water, and any non-aqueous phase |iquids (NAPLs) and date
nmeasured before, during, and after each drilling shift, and prior
to well installation. The Contractor shall provide and naintain
at the well under construction a portable water, |evel neasuring
device of sufficient length to neasure the water | evel to 150 foot
depth. The device shall be available onsite at all tines and
measuring wire shall be graduated in 0.01 foot. The method of
nmeasuring the liquid | evel shall be noted on the boring | og.

Water |evel neasurenents shall be taken to the nearest 0.01 foot.
It shall be noted on the boring log if the boring was purged and
allowed to recover at intervals during the installation, or that
water used in drilling was allowed to dissipate into the formation
prior to measuring the water |evel.

Box or sanpl e nunber. Depths and the nunber of the core boxes
and/ or sanples shall be recorded at the proper interval.

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

Installati on Di agrans

wi Il not be accepted before the geologic logs and installation

di agrams are received. The diagramshall illustrate the as-built condition
of the well and include, but not be linmted to, the following itens:

a.

b

Nane of the project and site.
Wel | identification nunber.

Nane of driller and name and signature of the geol ogi st preparing
di agram

Date of well installation

Description of material fromwhich the well is constructed,

i ncluding well casing/riser pipe and screen nmaterial, centralizer
conposition, if used, dianeter and schedul e of casing and screen
gradation of filter pack, lithol ogic description, brand name (if
any), source, and processing nethod, and nethod of placenent 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),if used.

Total depth of well.
Nom nal hol e di aneter.

Depth to top and bottom of screen, and filter pack
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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, mix ratios of grout, nethod
of placement and quantities used.

k. Elevations/depths/heights of key features of the well, such as top
of well casing/riser pipe, top and bottom of protective casing (if
used), ground surface, the depth of maximum frost penetration
(frost line), bottomof well screen, top and bottom of 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 manufacturer of

screen.
m \Well location by coordinates. A plan sheet shall also be included
showi ng the coordi nate system used and the | ocation of the well.
A plan sheet is not required for the well installation diagram

nmultiple wells nay be shown on the sane sheet.
n. Static water |evel upon conpletion of the well.

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

p. Description of surface conpletion.

.13.3 Wl | Devel oprment Records

A wel | devel opnment record shall be prepared for each well installed under
t he supervision of the geol ogi st present during well installation
operations. |Information provided on the well devel opment record shal

i nclude, but not be limted to, the foll ow ng:

a. Date, tinme, and elevation of water level in the well, before
devel opnent.

b. Depth to bottomof well, nane of project and site, well
identification number, and date of devel opnment.

c. Method used for devel oprment, to include size, type and nake of
equi pnent, 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 opnment in clarity, color, particulates, and odor

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

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

h. Source of any water added to the well.
i. darity of water before, during, and after devel opnent.

Nephel onetric turbidity unit (NTU measurenents.
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j. Total depth of well and the static water |evel as per ASTM D 4750
fromtop of the casing, inmedi ately after punping/devel opment, and
24 hours after devel opnent.
k. Nanme and job title of individual devel oping well.
I. Nanme and/or description of the disposal facility/area, for the
wat ers renmoved during devel opnent.
3.13.4 CGeophysi cal Logs
CGeophysical |ogs shall be prepared and conpleted for each well/test hole
installed. |Information provided on the |Iogs shall include, as a m ni num
the foll ow ng:
a. Project nane.
b. Test hole/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 I ogging.
f. Fluid type and tenperature.
g. Fluid resistance in ohmm
h. Casing type, dianeter, and el evation (top and botton).
i. Cement type and elevation (top and bottonj.
j. Screen type, dianeter, and elevation (top and bottom.
k. Date and tine test hole was | ogged.
. Reference elevation for all depth measurenents.
m Operator's nane.
n. Equi prent nanme and address.
0. Logger type and nunber.
p. Tool type
g. Tool length, cable head to detector
r. Calibration.
s. Loggi ng speed ft/mn.
t. Log vert. scale ft/in.
u. Modul e settings.
v. Recorder settings.
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w. Docunent all field problens, including equipnment malfunctions.
This shoul d include the steps taken to solve the probl em and how
the I og m ght have been affected.
3.13.5 Wel | Deconmi ssi oni ng/ Abandonnent Records

Decomi ssi oni ng/ abandonnent records shall include, as a mninum the
fol | owi 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 deconm ssi oni ng/ abandonment .

f. Al mterials used in the decomm ssioni ng/ abandonnent procedure
and the interval in which test materials were pl aced.

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

h. Description and total quantity of grout used initially.

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

j. Water or nud level (specify) prior to grouting and date neasured.
k. The reason for deconm ssioni ng/ abandonnment of the well/test hole.
3.13.6 Proj ect Phot ographs
Before, during, and after conpletion of work, the Contractor shall take a
m ni mum of two views of the well installation. |If rock is cored at the
site, after the core has been | ogged, the core shall be danpened, if it has
dried, neatly arranged in the core box, and photographed. Photographs
shall be 3 x 5 inch color prints. The photographs shall be nmounted and
encl osed back-to-back in a double face clear plastic sleeve punched to fit
standard three ring binders. Each color print shall show an infornmation
box, 1-1/2 x 3-1/2 inches. The box shall be typewitten and arranged as
fol |l ows:
Proj ect No. Contract No.
Cont r act or/ Phot ogr apher :
Phot ogr aph No. Dat e/ Ti ne:
Descri pti on:
Direction of View

-- End of Section --
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1

1

Mat eri al s and Equi pnent;

Aletter stating that where materials or equi pnment are specified
to comply with requirenents of UL, or other standards, witten
proof of such conpliance has been obtained. The |abel or listing
of the specified agency, or a witten certificate froman
approved, nationally recognized testing organi zati on equi pped to
perform such services, stating that the items have been tested and
conformto the requirenents and testing methods of the specified
agency are acceptable as proof.

Factory Inspection and Tests;

A certification that each engi ne generator set passed the factory
tests and inspections and a list of the test and inspections.

| nspecti ons;

Aletter certifying that all facilities are conplete and
functional, that each systemis fully functional, and that each
item of equi pnent is conplete, free from damage, adjusted, and
ready for beneficial use.

Cool i ng System

Certification that the engi ne-generator set and cooling system
function properly in the anmbient tenperatures specified.

3 SYSTEM DESCRI PTI ON

Each engi ne-generator set shall be provided and installed conplete and
totally functional, with all necessary ancillary equipnment to include air
filtration; starting system generator controls, protection, and isolation
i nstrumentation; lubrication; fuel system cooling system and engine
exhaust system Each engi ne generator set shall satisfy the requirenents
specified in the Engi ne Generator Paraneter Schedul e.

3.1 Engi ne- Gener at or Paraneter Schedul e

ENG NE GENERATOR PARAMETER SCHEDULE

Servi ce Load

Power Fact or

Mot or Starting kVA (maxi mun
Maxi mum Speed

Engi ne- Gener at or Application
Engi ne Cool i ng Type

Heat Exchanger Type

Gover nor Type

Frequency Bandwi dt h
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44 KVAL00 kW
0.8 | aggi ng

131255 kVA

1800 rpm

st and- al one

wat er/ et hyl ene gl ycol
fin-tube

| sochr onous

+ 0.25%
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