1. CONTRACT ID CODE PAGE OF PAGES

AMENDMENT OF SOLICITATION/MODIFICATION OF CONTRACT

J 1 3

2. AMENDMENT/MODIFICATION NO. 3.EFFECTIVEDATE  |4. REQUISITION/PURCHASE REQ. NO. 5. PROJECT NO.(If applicable)
0009 24-Nov-2003 W68MD9-2183-1410
6. ISSUED BY CODE W912DW 7. ADMINISTERED BY (If other than item 6) CODE

USA ENGINEER DISTRICT, SEATTLE

ATTN: CENWS-CT See Item 6

4735 EAST MARGINAL WAY SOUTH

SEATTLE WA 98134-2329
8. NAME AND ADDRESS OF CONTRACTOR (No., Street, County, State and Zip Code) X 9A. AMENDMENT OF SOLICITATION NO.

DACW67-03-R-0001

x |9B. DATED (SEE ITEM 11)
19-Sep-2003

10A. MOD. OF CONTRACT/ORDER NO.

10B. DATED (SEE ITEM 13)

CODE |FACILITY CODE
11. THISITEM ONLY APPLIESTO AMENDMENTS OF SOLICITATIONS
The above numbered solicitation is amended as set forth in Item 14. The hour and date specified for receipt of Offer is extended, I:‘ 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:

(a) By completing Items 8 and 15, and returning copies of the amendment; (b) By acknowledging receipt of this amendment on each copy of the offer submitted;
or (c) By separate letter or telegram which includes a reference to the solicitation and amendment numbers. FAILURE OF YOUR ACKNOWLEDGMENT TO BE
RECEIVED AT THE PLACE DESIGNATED FOR THE RECEIPT OF OFFERS PRIOR TO THE HOUR AND DATE SPECIFIED MAY RESULT IN

REJECTION OF YOUR OFFER. If by virtue of thisamendment you desire to change an offer already submitted, such change may be made by telegram or letter,
provided each telegram or letter makes reference to the solicitation and this amendment, and is received prior to the opening hour and date specified.

12. ACCOUNTING AND APPROPRIATION DATA (If required)

13. THISITEM APPLIES ONLY TO MODIFICATIONS OF CONTRACTS/ORDERS.
IT MODIFIES THE CONTRACT/ORDER NO. AS DESCRIBED IN ITEM 14.

A. THIS CHANGE ORDER IS ISSUED PURSUANT TO: (Specify authority) THE CHANGES SET FORTH IN ITEM 14 ARE MADE IN THE
CONTRACT ORDER NO. IN ITEM 10A.

B. THE ABOVE NUMBERED CONTRACT/ORDER ISMODIFIED TO REFLECT THE ADMINISTRATIVE CHANGES (such as changes in paying
office, appropriation date, etc.) SET FORTH IN ITEM 14, PURSUANT TO THE AUTHORITY OF FAR 43.103(B).

C. THIS SUPPLEMENTAL AGREEMENT ISENTERED INTO PURSUANT TO AUTHORITY OF:

D. OTHER (Specify type of modification and authority)

E. IMPORTANT: Contractor |:| is not, |:| isrequired to sign this document and return copies to the issuing office.

14. DESCRIPTION OF AMENDMENT/MODIFICATION (Organized by UCF section headings, including solicitation/contract subject matter
where feasible.)
DACW67-03-R-0001 FISH PASSAGE COFFERDAM AND EXCAVATION, HOWARD HANSON DAM, KING COUNTY, WASHINGTON

The purpose of this amendment (R0009) is to incorporate the following:

Except as provided herein, all terms and conditions of the document referenced in Item 9A or 10A, as heretofore changed, remains unchanged and in full force and effect.

15A. NAME AND TITLE OF SIGNER (Type or print) 16A. NAME AND TITLE OF CONTRACTING OFFICER (Type or print)
TEL: EMAIL:
15B. CONTRACTOR/OFFEROR 15C. DATE SIGNED |16B. UNITED STATES OF AMERICA 16C. DATE SIGNED
BY 24-Nov-2003
(Signature of person authorized to sign) (Signature of Contracting Officer)
EXCEPTION TO SF 30 30-105-04 STANDARD FORM 30 (Rev. 10-83)
APPROVED BY OIRM 11-84 Prescribed by GSA

FAR (48 CFR) 53.243
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SECTION SF 30 BLOCK 14 CONTINUATION PAGE

AMENDMENT NO. NINE

A. Thisamendment provides for the following changes:

@)
@

@

©)

4
©)
©)
7
)
©

Revisions to SF1442, Solicitation, Offer and Award.

Revisions to Section 00800, Specia Clauses, Revisions to Drawings Sheets GT3.2, GT3.6,
GT3.7, GT4.4, GT4.6, EP2.1, C1.2, S2.3, S3.9, S5.1, S5.4, S8.1 and S8.2;

Revisions to the Bid Schedule, and corresponding revisions to Section 01025, Measurement and

Payment;

Revisions to Section 01005, Site Specific Supplementary Requirements, Paragraph 1.3, and
attached Hydrologic and Precipitation Data for Howard Hanson Reservoir Information Sheet

Miscellaneous revisions throughout Section 01060, Water Quality Standards;

Miscellaneous revisions throughout Section 01061, Environmental Protection;

Miscellaneous revisions throughout Section 01100, Environmental Management;

Revisions to Section 01501, Construction Facilities and Temporary Controls, Paragraph 1.14;
Revisions to Section 01560, Diversion and Care of Water, Paragraph 1.6.1;

Miscellaneous revisions throughout Section 01563, Pollution Control;

(10) Revisionsto Section 02212, Controlled Blasting, Paragraph 1.4.2;

(11) Revisionsto Section 02214, Geotechnical Instrumentation, Paragraph 2.5;

(12) Miscellaneous revisions throughout Section 02251, Foundation Drilling and Grouting;

(13) Revisionsto Section 02521, Water Wells, Paragraph 1.6(i).

(14) Project/Dr. Checks Bidder Inquires and Answers added. “ The questions/responses provided

below are for your information and for clarification purposes only. The responses provided do
not congtitute a change to the plans or specifications. Only amended specifications or drawings
provided in amendments will change the solicitation requirements.”

B. The attached revised pages supersede and replace the corresponding pages. The attached revised
specification sections supersede and replace the corresponding specification sections. Specification
changes are generally identified for convenience, by strikeout for deletions and underlining of text for
additions. All portions of the revised or new pages shall apply whether or not changes have been
indicated.

C. The proposa submittal time and date is extended to December 8, 2003 at 2:00 p.m. LOCAL TIME.
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D. NOTICE TO OFFERORS: Offerors must acknowledge receipt of this amendment by number and date
on offer or by telegram. Please mark outside of envelope in which your offer is enclosed to show
amendments received.

Encl:

SF1442, (revised)

Bid Schedule (revised)

Section 00800 (revised)

Drawings as listed (revised)

Section 01005 (revised)

Hydrologic and Precipitation Data for Howard Hanson Reservoir (new)
Section 01025 (revised)

Section 01060 (revised)

Section 01100 (revised)

Section 01510 (revised)

Section 01560 (revised)

Section 01563 (revised)

Section 02202 (revised)

Section 02214 (revised)

Section 02251 (revised)

Section 02521 (revised)

Dr. Checks Bidder Inquiries and Answers (new)
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1. SOLICITATION NUMBER 2. TYPE OF SOLICITATION 3. DATE ISSUED PAGE OF PAGES
So”%ﬂé R%’XR%FFER' DACW67-03-R-0001 Sept 19, 2003
(Construction, Alteration, or Repair) D SEALED BID (1F5) P ’ 1
|Z| NEGOTIATED (RFP)
IMPORTANT - The "offer" section on the reverse must be fully completed by the offeror.
4. CONTRACT NUMBER 5. REQUISITION/PURCHASE REQUEST NUMBER 6. PROJECT NUMBER
W68MD9-2183-1410
7. ISSUED BY CODE W68MD9 8. ADDRESS OFFER TO
Seattle District, Corps of Engineers Seattle District, Corps of Engineers
ATTN: CENWS-CT-CB-CU PO Box 3755 ATTN: CENWS-CT-CB-CU
PO Box 3755 Seattle, WA 98124-3755
Seattle, WA 98124-3755
HAND CARRY: Preston Conference Room
4735 East Marginal Way South
Seattle, WA 98134-2385
BID OPENING ROOM: Preston Conference Room
A. NAME B. TELEPHONE NUMBER (/nclude area code) (NO COLLECT CALLS)
9. FOR INFORMATION CA'—» See Information Page inside Front Cover See Information Page inside Front Cover

SOLICITATION

NOTE: In sealed bid solicitations "offer" and "offeror" mean "bid" and "bidder".

10. THE GOVERNMENT REQUIRES PERFORMANCE OF THE WORK DESCRIBED IN THESE DOCUMENTS (T7itle, identifying number, date):

Furnish all labor, materials and equipment and perform all work for Fish Passage Facility Cofferdam and Excavation, Howard Hanson Dam,
King County, Washington in accordance with the attached Contract Clauses, Special Clauses, Technical Specifications and Drawings.

NOTE: Award will be made pursuant to the Small Business Competitive Demonstration Program.

11. The Contractor shall begin performance within 10 calendar days and complete it within * calendar days after receiving
|:| award, |X| notice to proceed. This performance period is |X| mandatory, |:| negotiable. (See * Paragraph SC-1, 00800 .)
12A. THE CONTRACTOR MUST FURNISH ANY REQUIRED PERFORMANCE PAYMENT BONDS? 12B. CALENDAR DAYS

(If "YES, " indicate within how many calendar days after award in Item 12B.) 10

[X] ves [ ]no

13. ADDITIONAL SOLICITATION REQUIREMENTS:

A. Sealed offers in original and copies to perform the work required are due at the place specified in Item 8 by2:00 p-m. (hour)
local time December 8, 2003 (date). If this is a sealed bid solicitation, offers will be publicly opened at that time. Sealed envelope
containing offers shall be marked to show the offeror's name and address, the solicitation number, and the date and time offers are due.

B. An offer guarantee |X| is, |:| is not required.

C. All offers are subject to the (1) work requirements, and (2) other provisions and clauses incorporated in the solicitation in full text or by reference.

D. Offers providing less than 90 calendar days for Government acceptance after the date offers are due will not be considered and will
be rejected.
NSN 7540-01-155-3212 1442-103 STANDARD FORM 1442 (REV. 4-85) (EG)
Designed using Perform Pro, WHS/DIOR, Oct 96 Prescribed by GSA - FAR (48 CFR) 53.236-1(d)
00010-1

R0009


G3CTCBAW

G3CTCBAW


OFFER (Must be fully completed by offeror)
14. NAME AND ADDRESS OF OFFEROR (Include ZIP Code) 15. TELEPHONE NUMBER (/nclude area code)

FAX:

16. REMITTANCE ADDRESS (Include only if different than Item 14)

Tax ID No: DUNS No:
eMail:
CODE FACILITY CODE

17. The offeror agrees to perform the work required at the prices specified below in strict accordance with the terms of this solicitation, if this offer is

accepted by the Government in writing within calendar days after the date offers are due. (/nsert any number equal or greater than the

minimum requirement stated in 13D. Failure to insert any number means the offeror accepts the minimum in Item 13D.)

AMOUNTS > See page 00010-5 thru 00010-10

18. The offeror agrees to furnish any required performance and payment bonds.

19. ACKNOWLEDGEMENT OF AMENDMENTS
(The offeror acknowledges receipt of amendments to the solicitation - give number and date of each)

AMENDMENT NO.

DATE

20A. NAME AND TITLE OF PERSON AUTHORIZED TO SIGN OFFER (Type or print) 20B. SIGNATURE 20C. OFFER DATE

AWARD (7o be completed by Government)

21. ITEMS ACCEPTED

22. AMOUNT 23. ACCOUNTING AND APPROPRIATION DATA
24.SUBMIT INVOICES TO ADDRESS SHOWN IN ITEM 25. OTHER THAN FULL AND OPEN COMPETITION PURSUANT TO
(4 copies unless otherwise specified) 26 |:| 10 U.S.C. 2304(c) ( ) I:' 41 U.S.C. 253(c) ( )

26. ADMINISTERED BY cope | 27. PAYMENT WILL BE MADE BY

United States Army Corps of Engineers Seattle District US Army Corps of Engineers Finance Center

Northwest Area Office CEFC-AO-P

PO Box 92146 5722 Integrity Drive

Tillicum, WA  98492-0146 Millington, TN 38054-5005

CONTRACTING OFFICER WILL COMPLETE ITEM 28 OR 29 AS APPLICABLE

|:|28. NEGOTIATED AGREEMENT (Contractor is required to sign thi$ |:| 29. AWARD. (Contractor is not required to sign this document.) Your

document and return copies to the issuing office.) Contra \toffer on this solicitation is hereby accepted as to the items listed. This
agrees to furnish and deliver all items or perform all work requirements I.ar.d qonsumcrinates theffcontra((:jt, \k’;’h'c:. consists of (a) tge G(’)\Iver?mint
identified on this form and any continuation sheets for the consideratiof solicitation and your offer, an (b) this contract award. o further
stated in this contract. The rights and obligations of the parties to th|sCOntractual document is necessary.

contract shall be governed by (a) this contract award, (b) the solicitation
and (c) the clauses, representations, certifications, and specificationg
incorporated by reference in or attached to this contract.

30A. NAME AND TITLE OF CONTRACTOR OR PERSON AUTHORIZED TO SIGN 31A. NAME OF CONTRACTING OFFICER (Type or print)
(Type or print)

CONTRACTING OFFICER

30B. SIGNATURE 30C. DATE 31B. UNITED STATES OF AMERICA 31C. AWARD DATE

BY

STANDARD FORM 1442 BACK (REV. 4-85)



03040/CS

Cofferdam and Excavation, Howard Hanson Dam, WA

SCHEDULE
Iltem No.
Description of ltem

0001 All Work for Fish Passage Facility Cofferdam
and Excavation, Except for Items 0002 Through
0039 0046

0002 Mobilization And Demobilization

0003 All Work for Reservoir Excavation & Debris
Removal From Trash Racks

0003AA First 600 Cubic Yards

0003AB All Over 600 Cubic Yards

0004 All Work for Multi-Point Borehole Extensometers

0005 All Work for Piezometers

0006 All Work for Inclinometers

0007 All Work for Load Cells

0008 All Work for Passive Relief Wells

0009 All Work for Dewatering Wells

0010 All Overburden Drilling for Grout Curtain Holes,
(1, 2 & 4 Stage Holes)

0010AA First 10 Linear Foot

0010AB All Over 10 Linear Foot

0011 All Rock Drilling for Grout Holes (1,2 & 4 Stage
Holes)

0011AA First 5,000 Linear Foot

0011AB All Over 5,000 Linear Foot

DACWG67-03-R-0001 00010-5

Quantity
1

600

400

2,260

3,000

10

400

5,000

5,600

Unit
JOB

JOB

CY
CY
JOB
JOB
JOB
JOB
LF

LF

LF

LF

LF

LF

Unit
Price Amount
L.S. $
L.S. $
$
$
L.S. $
L.S. $
L.S. $
L.S. $
$
$
$
$
$
$

R0O009
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03040/CS
Cofferdam and Excavation, Howard Hanson Dam, WA

Iltem No.
Description of Item
0012 All Work for Redrilling Grout Curtain Holes (2
Stage Grout Curtains only)

0012AA First 600 Linear Foot
0012AB All Over 600 Linear Foot

0013 All Hookups To Grout Holes used in Placement
of Cement Grout Curtains

0013AA First 150 Each

0013AB All Over 150 Each

0014 All Portland Cement used in Grout Curtains
0014AA First 1,000 94-lb Bags

0014AB All Over 1,000 94-Ib Bags

0015 All Bentonite used in Grout Curtains
0015AA First 10 50-Ib Bags

0015AB All Over 10 50-b Bags

0016 All HRWR Water Reducing Admixture (Anti-
Washout Admixture) used in Grout Curtains

0016AA First 50 Gallons
0016AB All Over 50 Gallons

0017 All New Intake Tower Addition Tremie Concrete
Below Elevation 1085

0017AA First 200 Cubic Yards

0017AB All Over 200 Cubic Yards

0018 All 37 Each Vertical 1-3/4” Diameter Bars for
New Intake Tower Addition (Plate S8.3)

0018AA First 740 Linear Foot

0018AB All Over 740 Linear Foot

0019 All Soldier H-Piles Tie Back for Permanent
Retaining Wall

0019AA First 1,800 Linear Foot of H piles

DACWG67-03-R-0001 00010-6

Quantity

600

1,000

150

160

1,000

1000

75

50

100

200

100

740

2,200

1,800

Unit

LF $

LF $

EACH §

EACH §

BAGS §

BAGS §

BAGS §

BAGS §

GAL $

GAL $

cy §

Cy $

LF $

Unit
Price

Amount

R0O009
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03040/CS

Cofferdam and Excavation, Howard Hanson Dam, WA

Iltem No.

0019AB

0020

0020AA

0020AB

0021

0021AA

0021AB

0022

0022AA

0022AB

0023

0023AA

0023AB

0024

0024AA

0024AB

0025

0025AA

0025AB

0026

0026AA

Description of ltem Quantity
All Over 1,800 Linear Foot of H piles 1,000

All Tie Back Anchors for Permanent Retaining
Wall

First 3,600 Linear Foot 3,600

All Over 3,600 Linear Foot 1,000
All Common Excavation Above Elevation 1074

First 10,000 Cubic Yard 10,000

All Over 10,000 Cubic Yard 5,500

All Rock and Concrete Excavation Above
Elevation 1074

First 23,000 Cubic Yard 23,000

All Over 23,000 Cubic Yard 12,100

All 30’ Long Rock Bolts #11, Threaded Bar
Grade 150 Above Elevation 1074

First 90 Each 90

All Over 90 Each 85

All 30’ Long Rock Bolts, #8 Threaded Bar Grade
75 Above Elevation 1074

First 100 Each 100

All Over 100 Each 185

All 20’ Long Rock Bolts, #8 Threaded Bar Grade
75 Above Elevation 1074

First 600 Each 600

All Over 600 Each 215

All 30’ Long Weep Holes Above Elevation 1074

First 200 Each 200

DACWG67-03-R-0001 00010-7

Unit

LF $

LF $

Cy §

Cy §

Cy $

Cy $

EACH $

EACH $

EACH $

EACH $

EACH $

EACH $

EACH $

Unit
Price

Amount

$

R0O009
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03040/CS
Cofferdam and Excavation, Howard Hanson Dam, WA

Iltem No.
Description of ltem
0026AB All Over 200 Each

0027 All 6” Thick Shotcrete

0027AA First 25,000 Square Foot

0027AB All Over 25,000 Square Foot

0028 All Welded Wire Fabric Above Elevation 1074

0028AA First 1,000 Square Foot

0028AB All Over 1,000 Square Foot

0029 All Rock and Concrete Excavation Below
Elevation 1074

0029AA First 1,500 Cubic Yard

0029AB All Over 1,500 Cubic Yard

0030 All 30’ Long Rock Bolts #11, Threaded Bar
Grade 150 Below Elevation 1074

0030AA First 5 Each

0030AB All Over 5 Each

0031 All 30’ Long Rock Bolts, #8 Threaded Bar Grade
75 Below Elevation 1074

0031AA First 12 Each

0031AB All Over 12 Each

0032 All 20’ Long Rock Bolts, #8 Threaded Bar Grade
75 Below Elevation 1074

0032AA First 16 Each

0032AB All Over 16 Each

0033 All 30’ Long Weep Holes Below Elevation 1074

DACWG67-03-R-0001 00010-8

Quantity

70

25,000

14,000

1,000

3,600

1,500

800

12

12

16

16

Unit
EACH $

SF $

SF $

SF $

SF $

cYy $

CcYy $

EACH $

EACH $

EACH §

EACH §

EACH §

EACH §

Amount

$

R0O009
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03040/CS
Cofferdam and Excavation, Howard Hanson Dam, WA

Iltem No.
Description of ltem
0033AA First 4 Each

0033AB All Over 4 Each

0034 All Welded Wire Fabric Below Elevation 1074

0034AA First 700 Square Foot

0034AB All Over 700 Square Foot

0035 All Work for Cut-Off-Wall (South Shore) 5’ into
Rock to Elevation 1170, and the Earth Berm

Embankment South of the Cofferdam as shown

in Section A/C2.5, Sheet 100

0036 Emergency Mobilization & Demobilization For

When Water Elevation Is Above Elevation 1150

0037 Emergency Mobilization & Demobilization For

When Water Elevation Is Above Elevation 1165

0038 Emergency Mobilization & Demobilization For
When Water Elevation Is Above Cofferdam
Elevation 1169

0039 All Work for As-Built Drawings as specified in

Section 01702 from preparation to final approval

o

04

o

All Grout Curtain Drill Rig Setups (1.2 & 4 Stage

Holes)
0040AA First 100 Each

0040AB All Over 100 Each

0041 All Grout Curtain Exploratory Hole Drilling

0041AA First 60 Linear Foot

0041AB All Over 130 Linear Foot

0042 All Microfine Cement used in Grout Curtains

0042AA First 20 100 -Ib Bags

0042AB All Over 20 100 -Ib Bags

DACWG67-03-R-0001 00010-9

Quantity

4

700

300

—
o

—
—
(&)

Unit

Unit Price Amount
EACH $ $
EACH $ $

SF $ $

SF $ $

JOB LS $
EACH $ $
EACH $ $
EACH $ $

JOB LS $25,000.00
EACH $ $
EACH $ $

LFE § $

LF § $
BAGS $ $
BAGS $ $

R0O009
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03040/CS
Cofferdam and Excavation, Howard Hanson Dam, WA

Iltem No. Unit
Description of ltem Quantity Unit  Price Amount

0043 All At South Wall 1-3/4” Diameter Rock Anchors

(Shown on S3.9)
0043AA First 30 Each 30 EACH $ $
0043AB All Over 30 Each 36 EACH $ $
0044 All Extra Cost to increase #11, 30’ Long Cement-

Grouted Untensioned Rock Bolts Holes into a

#11, 40’ Long Cement-Grouted Untension Rock

Bolts
0044AA First 10 Each 10 EACH $ $
0044AB All Over 30 Each 30 EACH $ $
0045 All Unsatisfactory Watertightness Rock Anchor

and Cement-Grouted Untensioned Rock Bolts

Holes
0045AA First 200 Each 200 EACH $ $
0045AB All Over 310 Each 310 EACH $ $
0046 All Work for the Northwest Flood/Retaining Wall 1 JOB LS $

Adjacent to the Existing Intake Tower as shown

on Plates S6.1 and S6.2

TOTAL ALL ITEMS 0

NOTES:
1. The dollar amount established in Iltem No. 0039 shall not be revised by bidder.

2. Contract Clause “Variation in Estimated Quantity” in Section 00700 does not apply to Bid ltems
0036, 0037, and 0038. If Emergency Demobilization and Remobilization and Standby of
Equipment and Crew is used, the Contractor will be paid the unit price for the actual number of
moves out of the work demobilization and remobilization and for number of standby days of
equipment and crew as described in Section 01025 of the specifications. If Emergency
Demobilization, Remobilization, Standby of Equipment, and Crew do not occur, the Bid Items will
not be used and the government will issue a credit modification for each unused bid item in its
entirety.

DACWG67-03-R-0001 00010-10 R0O009
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03040/CS

Cofferdam and Excavation, Howard Hanson Dam, WA

PARAGRAPH NO.

SC-1
SC-1.1
SC-2
SC-3
SC-4
SC-5
SC-6
SC-7
SC-8
SC-9
SC-10
SC-11
SC-12
SC-13

SC-14
SC-15
SC-16
SC-17
SC-18
SC-19.

SC-20.
SC-21.
SC-22.
SC-23

DACW67-03-R-0001

TABLE OF CONTENTS

SPECIAL CLAUSES

PARAGRAPH TITLE

COMMENCEMENT, PROSECUTION, AND COMPLETION OF WORK
DELETED — OPTION FOR INCREASED QUANTITY

LIQUIDATED DAMAGES - CONSTRUCTION

DELETED — TIME EXTENSIONS

VARIATIONS IN ESTIMATED QUANTITIES - SUBDIVIDED ITEMS
INSURANCE - WORK ON A GOVERNMENT INSTALLATION
CONTINUING CONTRACTS

PERFORMANCE OF WORK BY THE CONTRACTOR

PHYSICAL DATA

DELETED — QUANTITY SURVEYS

LAYOUT OF WORK

PAYMENT FOR MOBILIZATION AND DEMOBILIZATION
DELETED — AIRFIELD SAFETY PRECAUTIONS

DELETED — IDENTIFICATION OF GOVERNMENT-FURNISHED
PROPERTY

EQUIPMENT OWNERSHIP AND OPERATING EXPENSE SCHEDULE
PAYMENT FOR MATERIALS DELIVERED OFF-SITE

DELETED — ORDER OF PRECEDENCE

DELETED — LIMITATION OF PAYMENT FOR DESIGN

CONTRACT DRAWINGS, MAPS AND SPECIFICATIONS

DELETED — TECHNICAL PROPOSAL - COPIES TO BE FURNISHED UPON

AWARD

DELETED — COMPLIANCE CERTIFICATION
DELETED — VALUE ENGINEERING

EPA ENERGY STAR

RECOVERED MATERIALS

00800-1

R0009
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03040/CS
Cofferdam and Excavation, Howard Hanson Dam, WA

SPECIAL CLAUSES

SC-1. COMMENCEMENT, PROSECUTION, AND COMPLETION OF WORK (APR 1984) (FAR
52.211-10).

The Contractor shall be required to (a) commence work under this Contract within 10 calendar days
after the date the Contractor receives the notice to proceed, (b) prosecute the work diligently, and (c)
complete the entire work ready for use not later than 685 calendar days after date of receipt by Contractor
of notice to proceed. The time stated for completion shall include final cleanup of the premises.

SC-2. LIQUIDATED DAMAGES - CONSTRUCTION (SEP 2000) (FAR 52.211-12)

(a) If the Contractor fails to complete the work within the time specified in the Contract, or any
extension, the Contractor shall pay to the Government as liquidated damages, the sum of $2,415.00 for
each day of delay.

(b) If the Government terminates the Contractor's right to proceed, the resulting damage will consist of
liquidated damages until such reasonable time as may be required for final completion of the work
together with any increased costs occasioned the Government in completing the work.

(c) If the Government does not terminate the Contractor's right to proceed, the resulting damage will
consist of liquidated damages until the work is completed or accepted.

SC-3 DELETED.

SC-4. VARIATIONS IN ESTIMATED QUANTITIES - SUBDIVIDED ITEMS (MAR 1995)
(EFARS 52.212-5001): This variation in estimated quantities clause is applicable only to Item Nos. 0003,
0010, 0011, 0012, 0013, 0014, 0015, 0016, 0017, 0018, 0019, 0020, 0021, 0022, 0023, 0024, 0025, 0026,
0027, 0028, 0029, 0030, 0031, 0032, 0033 and 0034.

(a) Variation from the estimated quantity in the actual work performed under any second or
subsequent sub-item or elimination of all work under such a second or subsequent sub-item will not be
the basis for an adjustment in contract unit price.

(b) Where the actual quantity of work performed for Items Nos. 0003, 0010, 0011, 0012, 0013 and
0014 is less than 85 % of the quantity of the first sub-item listed under such item, the Contractor will be
paid at the contract unit price for that sub-item for the actual quantity of work performed and, in addition,
an equitable adjustment shall be made in accordance with the clause FAR 52.211-18, Variation in
Estimated Quantities.

(c) If the actual quantity of work performed under Items Nos. 0003, 0010, 0011, 0012, 0013 and 0014
exceeds 115 percent or is less than 85 percent of the total estimated quantity of the sub-item under that
item and/or if the quantity of the work performed under the second sub-item or any subsequent sub-item
under Items Nos. 0003, 0010, 0011, 0012, 0013 and 0014 exceeds 115 % or is less than 85 % of the
estimated quantity of any such sub-item, and if such variation causes an increase or a decrease in the time
required for performance of this contract the contract completion time will be adjusted in accordance with
the clause FAR 52.211-18, Variation in Estimated Quantities.

DACW67-03-R-0001 00800-1 R0O008



03040/CS
Cofferdam and Excavation, Howard Hanson Dam, WA

SC-5. INSURANCE - WORK ON A GOVERNMENT INSTALLATION (JAN 1997) (FAR
52.228-5)

(a) The Contractor shall, at its own expense, provide and maintain during the entire performance
period of this Contract at least the kinds and minimum amounts of insurance required in the Insurance
Liability Schedule or elsewhere in the Contract.

(b) Before commencing work under this Contract, the Contractor shall certify to the Contracting
Officer in writing that the required insurance has been obtained. The policies evidencing required
insurance shall contain an endorsement to the effect that any cancellation or any material change
adversely affecting the Government's interest shall not be effective:

(1) for such period as the laws of the State in which this Contract is to be performed prescribe;
or

(2) until 30 days after the insurer or the Contractor gives written notice to the Contracting
Officer, whichever period is longer.

(c) The Contractor shall insert the substance of this clause, including this paragraph (c), in
subcontracts under this Contract that require work on a Government installation and shall require
subcontractors to provide and maintain the insurance required in the Schedule or elsewhere in the
Contract. The Contractor shall maintain a copy of all subcontractors' proofs of required insurance, and
shall make copies available to the Contracting Officer upon request.

(d) Insurance Liability Schedule (FAR 28.307-2)

(1) Workers' compensation and employer's liability. Contractors are required to comply with
applicable Federal and State workers' compensation and occupational disease statutes. If occupational
diseases are not compensable under those statutes, they shall be covered under the employer's liability
section of the insurance policy, except when Contract operations are so commingled with a Contractor's
commercial operation that it would not be practical to require this coverage. Employer's liability
coverage of at least $100,000 shall be required, except in states with exclusive or monopolistic funds that
do not permit workers' compensation to be written by private carriers.

(2) General Liability.

(a) The Contracting Officer shall require bodily injury liability insurance coverage written on
the comprehensive form of policy of at least $500,000 per occurrence.

(b) Property damage liability insurance shall be required only in special circumstances as
determined by the agency.

(3) Automobile liability. The Contracting Officer shall require automobile liability insurance written on
the comprehensive form of policy. The policy shall provide for bodily injury and property damage
liability covering the operation of all automobiles used in connection with performing the Contract.
Policies covering automobiles operated in the United States shall provide coverage of at least $200,000
per person and $500,000 per occurrence for bodily injury and $20,000 per occurrence for property
damage. The amount of liability coverage on other policies shall be commensurate with any legal
requirements of the locality and sufficient to meet normal and customary claims.
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(4) Aircraft public and passenger liability. When aircraft are used in connection with
performing the Contract, the Contracting Officer shall require aircraft public and passenger liability
insurance. Coverage shall be at least $200,000 per person and $500,000 per occurrence for bodily injury,
other than passenger liability, and $200,000 per occurrence for property damage. Coverage for passenger
liability bodily injury shall be at least $200,000 multiplied by the number of seats or passengers,
whichever is greater.

(5) Environmental Liability If this contract includes the transport, treatment, storage, or
disposal of hazardous material waste the following coverage is required.

The Contractor shall ensure the transporter and disposal facility have liability insurance if effect for
claims arising out of the death or bodily injury and property damage from hazardous material/waste
transport, treatment, storage and disposal, including vehicle liability and legal defense costs in the amount
of $1,000,000.00 as evidenced by a certificate of insurance for General, Automobile, and Environmental
Liability Coverage. Proof of this insurance shall be provided to the Contracting Officer.

SC-6. CONTINUING CONTRACTS (EFARS 52.232-5001) (MAR 1995):

(a) This is a continuing contract, as authorized by Section 10 of the River and Harbor Act of
September 22, 1922 (33 U.S. Code 621). The payment of some portion of the contract price is dependent
upon reservations of funds from future appropriations, and from future contribution to the project having
one or more non-federal project sponsors. The responsibilities of the Government are limited by this
clause notwithstanding any contrary provision of the “Payments to Contractor” clause or any other clause
of this contract.

(b) The sum of $7,000,000.00 has been reserved for this contract and is available for payments to the
Contractor during the current fiscal year. It is expected that Congress will make appropriations for future
fiscal years from which additional funds together with funds provided by one or more non-federal project
sponsors will be reserved for this contract.

(c) Failure to make payments in excess of the amount currently reserved, or that may be reserved from
time to time, shall not entitle the Contractor to a price adjustment under the terms of this contract, except
as specifically provided in paragraphs (f) and (i) below. No such failure shall constitute a breach of this
contract, except that this provision shall not bar a breach-of-contract action if an amount finally
determined to be due as a termination allowance remains unpaid for one year due solely to a failure to
reserve sufficient additional funds therefore.

(d) The Government may at any time reserve additional funds for payments under the contract if there
are funds available for such purpose. The Contracting Officer will promptly notify the Contractor of any
additional funds reserved for the contract by issuing an administrative modification to the contract.

(e) If earnings will be such that funds reserved for the contract will be exhausted before the end of any
fiscal year, the contractor shall give written notice to the Contracting Officer of the estimated date of
exhaustion and the amount of additional funds which will be needed to meet payments due, or to become
due, under the contract during that fiscal year. This notice shall be given not less than 45 nor more than
60 days prior to the estimated date of exhaustion.

(f) No payments will be made after exhaustion of funds except to the extent that additional funds are

reserved for the contract. The Contractor shall be entitled to simple interest on any payment that the
contracting officer determines was actually earned under the terms of the contract and would have been
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made except for exhaustion of funds. Interest shall be computed from the time such payment would
otherwise have been made until actually or constructively made, and shall be at the rate established by the
Secretary of the Treasury pursuant to Public Law 92-41, 85 STAT 97, as in effect on the first day of the
delay in such payment.

(g) Any suspension, delay, or interruption of work arising from exhaustion or anticipated exhaustion
of funds shall not constitute a breach of this contract and shall not entitle the contractor to any price
adjustment under the "Suspension of Work" clause or in any other manner under this contract.

(h) An equitable adjustment in performance time shall be made for any increase in the time required
for performance of any part of the work arising from exhaustion of funds or the reasonable anticipation of
exhaustion of funds.

(i) If, upon the expiration of sixty (60) days after the beginning of the fiscal year following an
exhaustion of funds, the Government has failed to reserve sufficient additional funds to cover payments
otherwise due, the contractor, by written notice delivered to the Contracting Officer at any time before
such additional funds are reserved, may elect to treat his right to proceed with the work as having been
terminated. Such a termination shall be considered a termination for the convenience of the Government.

(j) If at any time it becomes apparent that the funds reserved for any fiscal year are in excess of the
funds required to meet all payments due or to become due the contractor because of work performed and
to be performed under the contract during the fiscal year, the Government reserves the right, after notice
to the contractor, to reduce said reservation by the amount of such excess.

SC-7. PERFORMANCE OF WORK BY THE CONTRACTOR (APR 1984) (FAR 52.236-1): The
Contractor shall perform on the site, and with its own organization, work equivalent to at least fifteen
percent (15%) of the total amount of work to be performed under the Contract. The percentage may be
reduced by a supplemental agreement to this Contract if, during performing the work, the Contractor
requests a reduction and the Contracting Officer determines that the reduction would be to the advantage
of the Government.

SC-8. PHYSICAL DATA (APR 1984) (FAR 52.236-4): Data and information furnished or referred to
below is for the Contractor's information. The Government will not be responsible for any interpretation
of or conclusion drawn from the data or information by the Contractor.

(a) Physical Conditions: The indications of physical conditions on the drawings and in the
specifications are the result of site investigations by test holes shown on the drawings.

(b) Weather Conditions: Each bidder shall be satisfied before submitting his bid as to the hazards
likely to arise from weather conditions. Complete weather records and reports may be obtained from any
National Weather Service Office.

(c) Transportation Facilities: Each bidder, before submitting his bid, shall make an investigation of
the conditions of existing public and private roads and of clearances, restrictions, bridge load limits, and
other limitations affecting transportation and ingress and egress at the jobsite. The unavailability of
transportation facilities or limitations thereon shall not become a basis for claims for damages or
extension of time for completion of the work.

(d) Right-of-Way: The right-of-way for the work covered by these specifications will be furnished by
the Government, except that the Contractor shall provide right-of-way for ingress and egress across
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private property where necessary to gain access to the jobsite. The Contractor may use such portions of
the land within the right-of-way not otherwise occupied as may be designated by the Contracting Officer.
The Contractor shall, without expense to the Government, and at any time during the progress of the work
when space is needed within the right-of-way for any other purposes, promptly vacate and clean up any
part of the grounds that have been allotted to, or have been in use by, him when directed to do so by the
Contracting Officer. The Contractor shall keep the buildings and grounds in use by him at the site of the
work in an orderly and sanitary condition. Should the Contractor require additional working space or
lands for material yards, job offices, or other purposes, he shall obtain such additional lands or easements
at his expense.

(e) Condition of Area: The condition of the area when last surveyed is shown on the drawings.
Topography is in feet and represents elevation with reference to National Geodetic Vertical Datum
(N.G.V.D.).

(f) Datum and Bench Marks: The plane of reference of N.G.V.D. as used in these specifications is that
determined by the bench marks, as shown on the drawings.

(g) Howard Hanson Dam and Reservoir Hydraulics and Hydrology: More information on conditions
at the reservoir that will directly effect construction and the scheduling of construction is available
attached to the end of Section 01005.

(h) Geotechnical Baseline Report. This report is attached to the end of this section. It provides
available information on the Geotechnical properties of the site.

SC-9. DELETED.

SC-10. LAYOUT OF WORK (APR 1984) (FAR 52.236-17): The Contractor shall lay out its work
from Government-established base lines and bench marks indicated on the drawings, and shall be
responsible for all measurements in connection with the layout. The Contractor shall furnish, at its own
expense, all stakes, templates, platforms, equipment, tools, materials, and labor required to lay out any
part of the work. The Contractor shall be responsible for executing the work to the lines and grades that
may be established or indicated by the Contracting Officer. The Contractor shall also be responsible for
maintaining and preserving all stakes and other marks established by the Contracting Officer until
authorized to remove them. If such marks are destroyed by the Contractor or through its negligence
before their removal is authorized, the Contracting Officer may replace them and deduct the expense of
the replacement from any amounts due, or to become due, to the Contractor.

SC-11. PAYMENT FOR MOBILIZATION AND DEMOBILIZATION. Payment No. 0002 (DEC
1991) (FAR 52.236-7004):

(a) The Government will pay all costs for the mobilization and demobilization of all of the
Contractor's plant and equipment at the contract lump sum price for this item.

(1) Fifty percent (50%) of the lump sum price upon completion of the Contractor's
mobilization at the work site.

(2) The remaining fifty percent (50%) upon completion of the demobilization.
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(b) The Contracting Officer may require the Contractor to furnish cost data to justify this portion of
the bid if the Contracting Officer believes that the percentages in paragraphs (a)(1) and (2) of this clause
do not bear a reasonable relation to the cost of the work in this contract.

(1) Failure to justify such price to the satisfaction of the Contracting Officer will result in
payment, as determined by the Contracting Officer, of --

(i) Actual mobilization costs at completion of mobilization;
(i) Actual demobilization costs at completion of demobilization; and
(iii)) The remainder of this item in the final payment under this contract.

(2) The Contracting Officer's determination of the actual costs in paragraph (b)(1) of this
clause is not subject to appeal.

(c) This item is not to be confused with Emergency De-mobilization and Re-mobilization due to
floods. See Specifications Section 01050 for more information.

SC-12 AND SC-13 DELETED.

SC-14. EQUIPMENT OWNERSHIP AND OPERATING EXPENSE SCHEDULE (MAY 1999)-
(EFARS 52.231-5000)

(a) This clause does not apply to terminations. See 52.249-5000, Basis for Settlement of Proposals and
FAR Part 49.

(b) Allowable cost for construction and marine plant and equipment in sound workable condition
owned or controlled and furnished by a contractor or subcontractor at any tier shall be based on actual
cost data for each piece of equipment or groups of similar serial and series for which the Government can
determine both ownership and operating costs from the contractor's accounting records. When both
ownership and operating costs cannot be determined for any piece of equipment or groups of similar
serial or series equipment from the contractor's accounting records, costs for that equipment shall be
based upon the applicable provisions of EP 1110-1-8, Construction Equipment Ownership and Operating
Expense Schedule, Region VIII. Working conditions shall be considered to be average for determining
equipment rates using the schedule unless specified otherwise by the contracting officer. For equipment
not included in the schedule, rates for comparable pieces of equipment may be used or a rate may be
developed using the formula provided in the schedule. For forward pricing, the schedule in effect at the
time of negotiations shall apply. For retroactive pricing, the schedule in effect at the time the work was
performed shall apply.

(c) Equipment rental costs are allowable, subject to the provisions of FAR 31.105(d)(ii) and FAR
31.205-36. Rates for equipment rented from an organization under common control, lease-purchase
arrangements, and sale-leaseback arrangements, will be determined using the schedule, except that actual
rates will be used for equipment leased from an organization under common control that has an
established practice of leasing the same or similar equipment to unaffiliated lessees.

(d) When actual equipment costs are proposed and the total amount of the pricing action exceeds the
small purchase threshold, the contracting officer shall request the contractor to submit either certified cost
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or pricing data, or partial/limited data, as appropriate. The data shall be submitted on Standard Form
1411, Contract Pricing Proposal Cover Sheet.

(e) Copies of EP1110-1-8 “Construction Equipment Ownership and Operating Expense Schedule”
Volumes 1 through 12 are available in Portable Document Format (PDF) and can be viewed or
downloaded at http://www.usace.army.mil/inet/usace-docs/eng-pamplets/cecw.htm. A CD-ROM
containing (Volumes 1-12) is available through either the Superintendent of Documents or Government
bookstores. For additional information telephone 202-512-2250, or access on the Internet at
http://www.access.gpo.gov/su_docs.

SC-15. PAYMENT FOR MATERIALS DELIVERED OFF-SITE (MAY 1999)-(EFARS 52.232-
5000)

(a) Pursuant to FAR clause 52.232-5, Payments Under Fixed Priced Construction Contracts, materials
delivered to the contractor at locations other than the site of the work may be taken into consideration in
making payments if included in payment estimates and if all the conditions of the General Provisions are
fulfilled. Payment for items delivered to locations other than the work site will be limited to:

(1) materials required by the technical provisions; or (2) materials that have been fabricated to the point
where they are identifiable to an item of work required under this contract.

(b) Such payment will be made only after receipt of paid or receipted invoices or invoices with
canceled check showing title to the items in the prime contractor and including the value of material and
labor incorporated into the item.

SC-16 AND SC-17 DELETED.

SC-18. CONTRACT DRAWINGS, MAPS, AND SPECIFICATIONS (OCT 1996) (52.0236-4001
EBS)

(a) The Government--

(1) Will provide the Contractor, without charge, one set of contract drawings and one set of
specifications in electronic format on a compact disk. The Government will not give the Contractor any
hard copy paper drawings or specifications for any contract resulting from this solicitation.

(b) The Contractor shall--
(1) check all drawings furnished immediately upon receipt;
(2) Compare all drawings and verify the figures before laying out the work;

(3) Promptly notify the Contracting Officer of any discrepancies; and

(4) Be responsible for any errors which might have been avoided by complying with this
paragraph (b).

(c) Large scale drawings shall, in general, govern small scale drawings. Figures marked on drawings
shall, in general, be followed in preference to scale measurements.
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(d) Omissions from the drawings or specifications or the misdescription of details of work which are
manifestly necessary to carry out the intent of the drawings and specifications, or which are
customarily performed, shall not relieve the Contractor from performing such omitted or misdescribed
details of the work, but shall be performed as if fully and correctly set forth and described in the
drawings and specifications.

(e) The work shall conform to the specifications and the contract drawings identified in the index of
drawings attached at the end of the Special Clauses.

SC-19 THROUGH SC-21 DELETED.

SC-22. EPA ENERGY STAR: The Government requires that certain equipment be Energy Star
compliant. Initially, the sole Energy Star requirement shall be the self certification by the bidder that the
specified equipment is Energy Star compliant. Within 3 months of the availability of an EPA sanctioned
test for Energy Star compliance, the Contractor shall submit all equipment upgrades and additions for
testing and provide proof of compliance to the Government upon completion of testing. Testing shall be
at the Contractor’s expense.

SC-23. RECOVERED MATERIALS: The Corps of Engineers encourages all bidders to utilize
recovered materials to the maximum extent practicable. The attached APPENDIX R contains
procurement guidelines for products containing recovered materials.
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APPENDIX R

PART 247 - COMPREHENSIVE PROCUREMENT GUIDELINE FOR PRODUCTS CONTAINING
RECOVERED MATERIALS

40 CFR Ch. 1 (9-1-99 Edition)
Subpart B-Item Designations
§ 247.10 Paper and paper products.
Paper and paper products, excluding building and construction paper grades.
§ 247.11 Vehicular products.

(a) Lubricating oils containing re-refined oil, including engine lubricating oils, hydraulic fluids, and gear
oils, excluding marine and aviation oils.

(b) Tires, excluding airplane tire

(e) Reclaimed engine coolants, excluding coolants used in non-vehicular applications.

247.12  Construction products.

(a) Building insulation product including the following items:

(1) Loose-fill insulation, including but not limited to cellulose fiber, mineral fibers (fiberglass and rock
vermiculite, and perlite;

(2) Blanket and batt insulation, including but not limited to mineral fibers (fiberglass and rock wool).

(3) Board (sheathing, roof decking wall panel) insulation, including but not limited to structural
fiberboard and laminated paperboard products perlite composite board, polyurethane,
polyisocyanurate, polystyrene, phenolics, and composites; and

(4) Spray-in-place insulation, including but not limited to foam-in-place polyurethane and
polyisocyanurate and spray-on cellulose.

(b) Structural fiberboard and laminated paperboard products for applications other than building
insulation, including building board, sheathing shingle backer, sound deadening board, roof
insulating board, insulating wallboard, acoustical and non-acoustical ceiling tile, acoustical and non-
acoustical lay-in panels, floor underlayments, and roof overlay (cover board).

(c) Cement and concrete, including concrete products such as pipe and block, containing coal fly as
ground granulated blast furnace (GGBF) slag.
(d) Carpet made of polyester fiber use in low- and medium-wear applications.
(e) Floor tiles and patio block containing recovered rubber or plastic.
(f) Shower and restroom dividers/partitions containing recovered plastic or steel.
(g) (1) Consolidated latex paint used for covering graffiti; and
(2) Reprocessed latex paint used for interior and exterior architectural applications such as wallboard,
ceilings, and trim; gutter boards; and concrete, stucco, masonry, wood and metal surfaces.

§247.13 Transportation products.
P p
(a) Traffic barricades and traffic cones used in controlling or restricting vehicular traffic.
(b) Parking stops made from concrete or containing recovered plastic or rubber.

(¢) Channelizers containing recovered plastic or rubber.
(d) Delineators containing recovered plastic, rubber, or steel.
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(e) Flexible delineators containing recovered plastic.
§ 247.14 Park and recreation products

(a) Playground surfaces and running tracks containing recovered rubber or plastic.
(b) Plastic fencing containing recovered plastic for use in controlling snow or sand drifting and as a
warning/safety barrier in construction or other applications.

247.15 Landscaping products.

(a) Hydraulic mulch products containing recovered paper or recovered wood used for hydroseeding and
as an over-spray for straw mulch in landscaping, erosion control, and soil reclamation.

(b) Compost made from yard trimmings, leaves, and/or grass clippings for use in landscaping, seeding
of grass or other plants on roadsides and embankments, as a nutritious mulch under trees and shrubs, and
in erosion control and soil reclamation.

(c) Garden and soaker hoses containing recovered plastic or rubber.

(d) Lawn and garden edging containing recovered plastic or rubber.

§ 247.16 Non-paper office product.

(a) Office recycling containers and office waste receptacles.
(b) Plastic desktop accessories.

(c) Toner cartridges.

(d) Binders.

(e) Plastic trash bags.

(f) Printer ribbons.

(g) Plastic envelopes.

§ 247.17 Miscellaneous products.

Pallets containing recovered wood, plastic, or paperboard.
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INDEX OF DRAWINGS
FILE NUMBER E-56-14-17
COFFERDAM AND EXCAVATION
HOWARD HANSON DAM, GREEN RIVER, WASHINGTON

SHEET PLATE REVISION
NUMBER NUMBER TITLE NUMBER DATE
1 G-1.1 Cover Sheet With Vicinity Map 27 JUN 03
2 G-1.2 Drawing Index, Abbreviations, & Legends A 13 OCT 03
3 G-1.3 General Notes A 13 OCT 03
4 G-14 Proposed Cofferdam Construction Sequence A 13 OCT 03
Sheet 1
5 G-1.5 Proposed Cofferdam Construction Sequence 27 JUN 03
Sheet 2
6 GT-1.1 Boring Log 94-DD-80 27 JUN 03
7 GT-1.2 Boring Log 94-DD-81 27 JUN 03
8 GT-1.3 Boring Log 94-DD-85 27 JUN 03
9 GT-1.4 Boring Log 94-DD-86 27 JUN 03
10 GT-1.5 Boring Log 94-DD-87 27 JUN 03
11 GT-1.6 Boring Log 99-DD-200 27 JUN 03
12 GT-1.7 Boring Log 99-DD-201 27 JUN 03
13 GT-1.8 Boring Log 99-DD-202 27 JUN 03
14 GT-1.9 Boring Log 99-DD-203 27 JUN 03
15 GT-1.10 Boring Log 99-DD-204 27 JUN 03
16 GT-1.11 Boring Log 99-DD-205 27 JUN 03
17 GT-1.12 Boring Log 99-DD-206 27 JUN 03
18 GT-1.13 Boring Log 00-DD-207 27 JUN 03
19 GT-1.14 Boring Log 00-DD-208 27 JUN 03
20 GT-1.15 Boring Log 00-DD-209 27 JUN 03
21 GT-1.16 Boring Log 00-DD-210 27 JUN 03
22 GT-1.17 Boring Log 00-DD-211 27 JUN 03
23 GT-1.18 Boring Log 00-DD-212 27 JUN 03
24 GT-1.19 Boring Log 00-DD-213 27 JUN 03
25 GT-1.20 Boring Log 00-DD-214 27 JUN 03
26 GT-1.21 Boring Log 00-DD-215 27 JUN 03
27 GT-1.22 Boring Log 00-DD-216 27 JUN 03
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28 GT-1.23 Boring Log 00-DD-217 27 JUN 03
29 GT-1.24 Boring Log 00-DD-218 27 JUN 03
30 GT-1.25 Boring Log 01-DD-222 27 JUN 03
31 GT-1.26 Boring Log 01-DD-223 27 JUN 03
32 GT-1.27 Boring Log 01-DD-224 27 JUN 03
33 GT-1.28 Boring Log 01-DD-225 27 JUN 03
34 GT-1.29 Boring Log 01-DD-226 27 JUN 03
35 GT-1.30 Boring Log 01-DD-227 27 JUN 03
36 GT-1.31 Boring Log 01-DD-228 27 JUN 03
37 GT-1.32 Boring Log 01-DD-229 27 JUN 03
38 GT-1.33 Boring Log 01-DD-230 27 JUN 03
39 GT-1.34 Boring Log 03-DD-231, Sheet 1 27 JUN 03
40 GT-1.35 Boring Log 03-DD-231, Sheet 2 27 JUN 03
41 GT-1.36 Boring Log 03-DD-232, Sheet 1 27 JUN 03
42 GT-1.37 Boring Log 03-DD-232, Sheet 2 27 JUN 03
43 GT-1.38 Boring Log 03-DD-233, Sheet 1 27 JUN 03
44 GT-1.39 Boring Log 03-DD-233, Sheet 2 27 JUN 03
45 GT-1.40 Boring Log 03-DD-233, Sheet 3 27 JUN 03
46 GT-1.41 Boring Log 03-DD-234, Sheet 1 27 JUN 03
47 GT-1.42 Boring Log 03-DD-234, Sheet 2 27 JUN 03
48 GT-1.43 Boring Log 03-DD-235, Sheet 1 27 JUN 03
49 GT-1.44 Boring Log 03-DD-235, Sheet 2 27 JUN 03
50 GT-1.45 Boring Log 03-DD-236, Sheet 1 27 JUN 03
51 GT-1.46 Boring Log 03-DD-236, Sheet 2 27 JUN 03
52 GT-1.47 Boring Log 03-DD-237, Sheet 1 27 JUN 03
53 GT-1.48 Boring Log 03-DD-237, Sheet 2 27 JUN 03
54 GT-1.49 Boring Log 03-DD-238, Sheet 1 27 JUN 03
55 GT-1.50 Boring Log 03-DD-238, Sheet 2 27 JUN 03
56 GT-2.2 Project Bedrock Geology Map 27 JUN 03
57 GT-2.3 Geologic Section A-A' 27 JUN 03
58 GT-2.4 Geologic Section B-B' 27 JUN 03
59 GT-2.5 Geologic Section C-C' 27 JUN 03
60 GT-2.6 Geologic Section D-D' 27 JUN 03
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61 GT-2.7 Geologic Section E-E'-E" 27 JUN 03

62 GT-2.8 Geologic Section F-F'-F" 27 JUN 03

63 GT-2.10 Excavation Plan Showing Rock Bolt A 13 OCT 03
Configuration

64 GT-2.11 Excavation Rock Bolt Elevations, Sheet 1 A 13 OCT 03

65 GT-2.12 Excavation Rock Bolt Elevations, Sheet 2 A 13 OCT 03

66 GT-2.13 Excavation Rock Bolt Elevations, Sheet 3 A 13 OCT 03

67 GT-2.14 Excavation Rock Bolt Elevations, Sheet 4 A 13 OCT 03

68 GT-3.1 Instrumentation Plan 27 JUN 03

69 GT-3.2 Instrumentation Schedule B 20 NOV 03

70 GT-3.3 Instrumentation Section, Sheet 1 A 13 OCT 03

71 GT-34 Instrumentation Section, Sheet 2 A 13 OCT 03

72 GT-3.5 Instrumentation Section, Sheet 3 27 JUN 03

73 GT-3.6 Instrumentation Section, Sheet 4 B 21 NOV 03

74 GT-3.7 Instrumentation Details, Sheet 1 B 20 NOV 03

75 GT-4.1 Cofferdam Grouting Plan 27 JUN 03

76 GT-4.2 Cofferdam Grouting Sections A 13 OCT 03

77 GT-4.3 Cofferdam Grouting Schedules, Sheet 1 27 JUN 03

78 GT-4.4 Cofferdam Grouting Schedules, Sheet 2 B 20 NOV 03

79 GT-4.5 Dewatering Plan 27 JUN 03

80 GT-4.6 Seismic Retrofit Grout Curtain Plan And B 20 NOV 03
Profiles

81 EP-1.1 Environmental Site Control General Site A 13 OCT 03
Layout And Keyplan Features

82 EP-1.2 Environmental Site Control Collection Basin A 13 OCT 03
Layout And Notes

83 EP-1.3 Environmental Site Controls Layout And A 13 OCT 03
Features-1

84 EP-1.4 Environmental Site Controls Layout And A 13 OCT 03
Features-2

85 EP-1.5 Environmental Site Controls Sedimentation 27 JUN 03
Pond Layout

86 EP-2.1 Environmental Site Control Details B 20 NOV 03

87 EP-2.3 Environmental Site Controls Details-1 27 JUN 03

88 EP-2.4 Environmental Site Controls Details-2 A 13 OCT 03

DACW67-03-R-0001 00800-13 R0O008



03040/CS
Cofferdam and Excavation, Howard Hanson Dam, WA

SHEET PLATE REVISION
NUMBER NUMBER TITLE NUMBER DATE
89 S2.17 Environmental Site Control Sedimentation 27 JUN 03
Pond Details
90 Cl.1 General Site Plan 27 JUN 03
91 Cl.2 Disposal Sites B 20 NOV 03
92 C1.3 Demolition Plan 27 JUN 03
93 Cl4 Excavation Plan - Phase IA & IB A 13 OCT 03
94 Cl.5 Excavation Plan - Phase IC A 13 OCT 03
95 Cl.6 Excavation Sections & Details | A 13 OCT 03
95A Cl.7 Excavation Cross Sections A 13 OCT 03
96 C2.1 Temporary Access Road Plan And Profile I A 13 OCT 03
97 C2.2 Temporary Access Road Plan And Profile Ii A 13 OCT 03
98 C2.3 Temporary Access Road - Cross Sections | 27 JUN 03
99 C2.4 Temporary Access Road - Cross Sections li 27 JUN 03
100 C2.5 Tremie Concrete Infill And Miscellaneous 27 JUN 03
Details
101 S1.1 Plans A 13 OCT 03
102 S1.2 Elevation And Sections A 13 OCT 03
103 S2.1 Precast Concrete Structure Layout, Sheet 1 A 13 OCT 03
104 S2.2 Precast Concrete Structure Layout, Sheet 2 A 13 OCT 03
105 S2.3 Precast Concrete Structure Segment A, Detail B 20 NOV 03
Sheet 1
106 S2.4 Precast Concrete Structure Segment A, Detail A 13 OCT 03
Sheet 2
107 S2.5 Precast Concrete Structure Segment B, Detail A 13 OCT 03
Sheet 1
108 S2.6 Precast Concrete Structure Segment B, Detail A 13 OCT 03
Sheet 2
109 S2.7 Precast Concrete Structure Segment C, Detail A 13 OCT 03
Sheet 1
110 S2.8 Precast Concrete Structure Segment C, Detail A 13 OCT 03
Sheet 2
111 S2.9 Precast Concrete Structure Segments D & E, 27 JUN 03
Sheet 1
112 S2.10 Precast Concrete Structure Segments D & E, 27 JUN 03
Sheet 2
113 S2.11 Precast Concrete Structure Segments F & G A 13 OCT 03
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SHEET PLATE REVISION
NUMBER NUMBER TITLE NUMBER DATE

114 S2.12 Precast Concrete Structure Segment H 27 JUN 03

115 S2.13 Precast Concrete Structure Segment J & K 27 JUN 03

116 S2.14 Precast Concr. Structure Segments L, M, N, & 27 JUN 03
P, Sheet 1

117 S2.15 Precast Concr. Structure Segments L, M, N, & 27 JUN 03
P, Sheet 2

118 S2.16 Precast Concrete Structure Backflood Pipe 27 JUN 03

119 S2.17 Precast Concrete Structure Segment Anchor 27 JUN 03
Details

120 S2.18 Typical Stoplog Bearing & Seal Surface And A 13 OCT 03
Segment Joint Details

121 S2.19 Precast Concrete Segment Support Frame 27 JUN 03
Sheet 1

122 S2.20 Precast Concrete Segment Support Frame A 13 OCT 03
Sheet 2

123 S3.1 Cast-In-Place Concrete South Wall Detail A 13 OCT 03
Sheet 1

124 S3.2 Cast-In-Place Concrete South Wall Detail A 13 OCT 03
Sheet 2

125 S3.3 Cast-In-Place Concrete North Wall Detail 27 JUN 03
Sheet 1

126 S3.4 Cast-In-Place Concrete North Wall Detail A 13 OCT 03
Sheet 2

127 S3.5 Cast-In-Place Concrete North Wall Detail 27 JUN 03
Sheet 3

128 S3.6 Cast-In-Place Concrete Crane Rail Support A 13 OCT 03
Beams Sht. 1

129 S3.7 Cast-In-Place Concrete Crane Rail Support 27 JUN 03
Beams Sht. 2

130 S3.8 South Wall Rock Anchors A 13 OCT 03

131 S3.9 South Wall Rock Anchor Details B 20 NOV 03

132 S3.10 South Counterfort Walls Elevations And 27 JUN 03
Sections

133 S3.11 Waterproof Wall Joint Between Phase 1 And A 13 OCT 03
Phase 2

134 S4.1 Trash Rack Detail Sheet 1 27 JUN 03

135 S4.2 Trash Rack Detail Sheet 2 A 13 OCT 03

136 S4.3 Trash Rack Detail Sheet 3 A 13 OCT 03
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SHEET PLATE REVISION
NUMBER NUMBER TITLE NUMBER DATE

137 S5.1 Stoplog Details Sheet 1 B 20 NOV 03

138 S5.2 Stoplog Details Sheet 2 A 13 OCT 03

139 S5.3 Stoplog Details Sheet 3 27 JUN 03

140 S5.4 Stoplog Details Sheet 4 B 20 NOV 03

141 S5.5 Lifting Beam Plan & Elevation A 13 OCT 03

142 S5.6 Lifting Beam Detail Sheet 1 A 13 OCT 03

143 S5.7 Lifting Beam Detail Sheet 2 A 13 OCT 03

144 S6.1 Flood / Retaining Walls, Sheet 1 A 13 OCT 03

145 S6.2 Flood / Retaining Walls, Sheet 2 A 13 OCT 03

146 S6.3 Personnel Stair Plan And Sections A 13 OCT 03

147 S6.4 Personnel Stair Details A 13 OCT 03

148 S7.1 Access Road Permanent Retaining Wall, Plan 27 JUN 03
And Elevation

149 S7.2 Access Road Permanent Retaining Wall, A 13 OCT 03
Details

150 S8.1 Existing Intake Tower Seismic Retrofit B 20 NOV 03
Trashrack Beams

151 S8.2 Existing Intake Tower Seismic Retrofit B 20 NOV 03
Wingwalls

152 S8.3 Existing Intake Tower Seismic Retrofit Plan A 13 OCT 03
& Elevation

153 S8.4 Existing Intake Tower Seismic Retrofit 27 JUN 03
Section And Detail 1

154 S8.5 Existing Intake Tower Seismic Retrofit 27 JUN 03
Section And Detail 2

155 S8.6 Existing Intake Tower Seismic Retrofit A 13 OCT 03
Tremie Concrete

DACW67-03-R-0001 00800-16 R0O008



03040/CS

Cofferdam and Excavation, Howard Hanson Dam, WA

REFERENCE DRAWINGS

Reference drawings provided show conditions at time of construction. These drawings are furnished for
information only and the Government does not warrant that conditions will be exactly as shown. Minor

deviations can be anticipated and shall not be the basis for a claim for extra compensation.

DRAWING SHEET PLATE TITLE REVISION DATE
NUMBER NUMBER NUMBER
156 25 Spillway General Layout 23 AUG 59
157 27 Spillway Intermediate Pier Plan, 12 SEP 58
Elevations & Sections
158 28 Spillway Intermediate Pier 12 SEP 58
Reinforcement
159 29 Spillway Left Abutment Pier Plan, 12 SEP 58
Elevations & Sections
160 33 Spillway Right Abutment 10 OCT 60
161 42 Spillway Crest Gate Elevations & 12 SEP 58
Sections
162 43 Spillway Crest Gate Details 12 SEP 58
163 44 Spillway Crest Gate Details 12 SEP 58
164 48 General Layout 12 SEP 58
165 49 Substructure Sectional Plans I 12 SEP 58
166 50 Substructure Sectional Plans II 21 APR 65
167 51 Substructure Sectional Elevations I 22 SEP 59
168 52 Substructure Sectional Elevations 22 SEP 59
II
169 53 Substructure Elevations 22 SEP 59
170 54 Substructure Plans & Sections 28 AUG 59
171 55 Reinforcement I 27 OCT 58
172 56A Reinforcement 1A 28 AUG 58
173 56B Reinforcement 11B 21 APR 65
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DRAWING SHEET PLATE TITLE REVISION DATE
NUMBER NUMBER NUMBER NUMBER
174 57 Reinforcement 111 B 21 APR 65
175 58 Reinforcement IV A 3 0OCT 58
176 59 Trash Rack Bars 12 SEP 58
177 65 Equipment General Arrangement | 12 SEP 58
178 66 Equipment General Arrangement A 21 APR 65
II
179 67 Regulating Gate Plans & Sections A 21 APR 65
180 68 Regulating Gate Elevations & A 21 APR 65
Sections
181 69 Regulating Gate Details 12 SEP 58
182 70 Regulating Gate Details A 21 APR 65
183 71 Regulating Gate Seals A 21 APR 65
184 72 Regulating Gate Hoist Assembly A 21 APR 65
185 87 Tunnel Upstream Transition 12 SEP 58
186 88A Tunnel Sections & Details A 27 OCT 58
187 88B Tunnel Downstream Transition A 27 OCT 58
188 89 Stilling Basin Plan & Section I B 10 APR 61
189 90 Stilling Basin Plan & Section II C 21 APR 65
190 91 Stilling Basin Sections C 10 APR 61
191 92 Stilling Basin Details B 2 FEB 60
192 93 Stilling Basin Bypass Outlet Gate A 10 APR 61
193 94 Bridge Plan, Elevation & Sections D 10 APR 61
194 95 Bridge Detail Plan, Elevation & B 10 OCT 60
Sections
195 96 Bridge Details A 3 OCT 58
196 97 Bridge Piers A 3 OCT 58
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DRAWING SHEET PLATE TITLE REVISION DATE
NUMBER NUMBER NUMBER NUMBER
197 G-1 Seismic Upgrade — Cover Sheet 1 NOV 96
198 G-2 Seismic Upgrade — Index 1 NOV 96
199 G-3 Seismic Upgrade — Site Map 1 NOV 96
200 G-4 Existing Surface Topography 1 NOV 96
201 S-1 Structural Notes And Rock Anchor 1 NOV 96
Detail
202 S-2 Modifications To The Existing 20 NOV 95
Bridge And Tower
203 S-3 Foundation 1 NOV 96
204 S-4 Elevation & Section 1 NOV 96
205 S-5 Details | 1 NOV 96
206 S-6 Details 11 1 NOV 96
207 S-7 Footing Caps 1 NOV 96
208 S-8 Shear Panels for Pier I 1 NOV 96
209 S-9 Shear Panels For Piers 2 And 3 1 NOV 96
210 S-10 Shear Panel Sections 1 NOV 96
211 S-11 Deck Restraint Cable Details 1 NOV 96
212 S-12 Deck Lateral Restraint 1 NOV 96
213 M-1 Hoist Carriage Restraint 1 NOV 96
214 GT-1A Instrumentation On Existing 3JUL 03
Structures, Site Plan
215 GT-1B Instrumentation On Existing 3 JUL 03
Structures, Outlet Tunnel Plan
216 GT-2 Instrumentation On Existing 3 JUL 03
Structures, Instrumentation
Schedule
217 GT-3 Instrumentation On Existing 3 JUL 03
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DRAWING SHEET PLATE TITLE REVISION DATE
NUMBER NUMBER NUMBER NUMBER

Structures, Structure Elevation

218 Gt-4 Instrumentation On Existing 3 JUL 03
Structures, Liquid Level Gages

219 GT-5 Instrumentation On Existing 3 JUL 03
Structures, Intake Tower
Instruments, Seismic Retrofit

220 GT-6 Instrumentation On Existing 3 JUL 03
Structures, North Wall Cofferdam
Instruments

221 P-1 Existing Intake Tower Photograph 26 JUN 03

STANDARD DETAILS BOUND IN THE SPECIFICATIONS

DRAWING SHEET DATE
NUMBER NUMBER TITLE

SECTION 01501 - CONSTRUCTION FACILITIES AND TEMPORARY CONTROLS

1,2 Civil Works Project Identification Sign REV 07APRS88
1 Hard Hat Sign 10SEP90

END OF SECTION
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SECTI ON 01005

SI TE SPECI FI C SUPPLEMENTARY REQUI REMENTS

PART 1 GENERAL

1

1 COORDI NATI ON AND WORK HOURS

1.1.1 Coordination with using agencies, to include Howard Hanson Dam
Qperations and Tacorma Public Wilities (TPU), shall be nmade through the
Contracting Officer to assist the Contractor in conpleting the work with a
m ni mrum of interference and i nconveni ence.

1.1.2 Work hours in the construction area will not be restricted, but wll
be according to the Contractor's accepted proposal as required in Section
00110 PROPCSAL SUBM SSI ON AND EVALUATI ON of this document. Work hours
other than as specified in the original Contractor's proposal shall be
coordi nated with and approved by the Contracting O ficer.

.2 GENERAL ACCESS REQUI REMENTS

This section describes controls and restrictions regarding site access and
Green River watershed activities. The watershed provides drinking water
for over 300,000 people and rmust necessarily be protected during
construction. Only authorized personnel (CGovernnent personnel or
Contractor personnel participating in Governnent business) may enter the
restricted watershed.

1.2.1 Access to Howard Hanson Dam structures will be controlled at an
entrance guard station operated by TPU. TPU will issue pernmts for the
Contractor's vehicles on the first occasion they cone to the guard station.
Access can be expedited by notifying the Tacona control station, at (206)
502- 8346, and the Corps of Engineers Project Office at (206) 886-2911, in

advance. Incomng traffic will be restricted fromentering the controlled
area until proper identification is provided. Access on a regular basis
and during other than established working hours will require prior

coordi nati on and approval by the Contracting Oficer.

1.2.2 Access to the G een River Watershed will be permitted only to those
persons actually engaged in operations authorized by the Contractor by
permt from (TPU). Access to the watershed is pernmitted only at such tines
as personnel are on direct work assignnent. Wandering fromthe work area
or engaging in any activity other than that authorized is not permtted.

If there is probable cause to believe that there has been a violation of
the regul ations, then any such vehicle or vehicles as nmay appear to be

i nvol ved in such viol ati ons naybe stopped and i nspected by TPU or the
Contracting Oficer's Representatives. The refusal by the operator of any
such designated vehicle to pernit such inspection my be deermed sufficient
reason to deny that operator further access to the watershed.

1.2.3 The Contractor shall subnmit a conplete listing of Contractor
personnel, including job title and identification credential nunber, who
will be working on the project. This listing shall be updated as needed to
ensure that the Governnent has been notified of any changes of Contractor
Personnel in advance of new personnel engaging in work on the project. The
Government will allow access to the controlled areas of only the Contractor
Per sonnel authorized in advance and included on the enployee listing. The
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list will be subnmitted the week prior to personnel arrival on-site. The
list shall be revised on each occasi on of change of enpl oyees and the
revised list provided to the Contracting Oficer during weekly meetings.

1.2.3.1 ldentification Credentials

Contractor personnel shall either be issued a photo identification card
(ID) by the Contractor or agree to provide their individual vehicle
driver's license as appropriate identification credential. In either case,
the identification nunber shall be included on the listing required above.
If the Contractor determines to issue ID cards to its enpl oyees, the
following information shall be included:

Contractor ldentification and Card Nunber |ndicating Enpl oyees:

0 Ful | Nane 0 Hei ght

0 Current Address 0 Wei ght

0 Birth Date 0 Hair Col or
0 Recent Phot ogr aph 0 Eye Col or

Contractor personnel shall be instructed to present identification
credential upon request by proper authority as established by the
Contracting Oficer.

1.2.3.2 Enployee Term nation

If a Contractor enployee resigns or is termnated the Contracting Oficer,
or designated representative shall be so notified at the earliest
opportunity, but in no case later than the start of the succeedi ng workday.

1.2.4 Contractor enployee parking shall be in the designated areas at the
TPU Watershed OFfice. The Contractor is responsible for providing shuttle
transportation fromthe designated parking areas to the work at the dam
(approx. 4 mles). Contractor trade vehicles (e.g., pipefitting,

electrical truck, etc.) shall be pernmitted on the worksite as needed to
performconstruction activities. Contractor's vehicles will not be all owed
to park at the base of the intake tower or under the access bridge. Al
vehicles entering the site shall be permtted and insured to the
Contracting Officer's requirements and shall be properly nmaintained to be
free of drips and | eaks of oil and other fluids.

1.2.5 The Contractor shall instruct all persons who enter the watershed on
its behalf the nature of the watershed and to the serious consequences
arising fromfailure to comply with access guidelines. The Contractor

shal | provide a copy of these guidelines to all enployees and agents who
enter the watershed. A copy of these guidelines shall also be posted in a
conspi cuous place at each worksite. Al gates at the worksite are provided
to control access and shall be kept |ocked at all tinmes, except as

ot herwi se specifically approved by the Contracting Oficer.

1.3 ACCESS ROADS

The Contractor is required to pay to TPU the rate of $21.40/trip for
haul i ng te—bBispoesal—Site#1-and-heavy equi pnent (vehicles over 14,000 |bs.)
on the Tacoma Headwor ks Access road from Kanasket - Cunber| and Road (Access
Road "A") to the dam In addition, the Contractor shall pay to TPU the rate
of $3.40/trip for hauling to the Project Disposal Site—#2 for al
construction vehicles over 14,000 I bs. The fees are to reinburse TPU for
required road repair. The Contractor is required to maintain the road from
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the damto the staging and stockpile area in the sanme condition as that
prior to construction throughout the contract period. The road shall be
mai nt ai ned at | east once per week during periods of heavy use. The
Contractor shall keep records of road use in the watershed and to provide 3
copies of road use trip and mleage records to the Contracting O ficer.

The Contractor is required to coordinate with TPU s WAt ershed Manager,
Brian King, (360) 886-2018 for forns and frequency of paynent. Costs for
the road repair in this paragraph shall be included in Bid Item No.1

1.3.1 Access Road "A"

The Governnent and its contractors have the right to use the one-lane
access road (Access Road "A'" - see Reference Drawings) to the damsite.
However, usage of the road by the Government or its contractors is neither
superior nor inferior to the rights of any other party. Al parties
aut horized to use the road (including the Forest Service, the Departnment of
Heal th and Hunan Services, and the City of Tacona) do so on an equal basis.
The speed limt is 35 nph on lengths of paved road, and 25 nph on grave
lengths. Oiginal constructed widths vary from 18 to 22', as shown on the
reference drawi ngs. Approximately one mle fromthe guard station toward
the dansite is a one-lane bridge (originally a railroad bridge); all
vehicles are required to come to a conplete stop before proceeding onto
this bridge.

1.3.2 Access Road "C'

See reference drawi ngs for grade, usable width, etc. Access across the
face of the dam and through the Construction site shall be nmintained by
the Contractor for other authorized parties as described herein.

1.3.3 Spillway and CQutlet Works Bridges

These bridges were designed according to the 1957 AASHO St andard
Specifications for H ghway bridges for H 20-S16-44 | oading, which is
currently designated by AASHTO as HS 20-44 | oading. See reference draw ngs
for usable width. Contractor may use spillway and outlet works bridges for
access to his work areas, but in no case shall the Contractor exceed design
| oadi ngs, as furnished herein, for either of these structures.

1.3.4 Gat e Tower Foundation (Trash Renpval Deck)

The trash renoval deck (the top of the base portion of the intake tower)
was designed to carry a 25-ton truck crane handling 15-ton | oads at a
17-foot radius. See reference drawi ngs for usable area.. Contractor may
use the trash renoval deck for access to his work areas, but in no case
shall the total weight of Contractor's equi pnent exceed 40 (short) tons.

1.3.5 Control Gates

In addition to the gate at the entrance guard station, control gates stand
at either end of the dam enbanknent.

1.4 CONTRACTOR S VEHI CLES

Contractor's vehicles shall carry proof of insurance at all tines and shal
be equipped with CB radios (to be tuned to Channel 10). Contractor's

| owboys with equi pnent extending on the sides of the trailer shall be
preceded by pilot cars while traveling along the access road to the dam
site.
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1.5 ACCESS KEYS

1.5.1 Keys are required for access beyond the gate at the guard station
and will be provided by the Contracting O ficer.

1.5.2 The Contractor shall be responsible for Government-owned keys issued
for this contract.

1.5.3 Upon conpletion of the work at the dansite, or upon request of the
Contracting Oficer, the key or keys relevant to the conpl eted areas shal
be returned.

1.5.4 Should the Contractor | ose a key:

a. the Contracting Oficer shall be notified, in witing, within three
(3) working days after the loss is discovered and

b. should the key not be found before final acceptance, the fina
contract paynent shall be reduced by $100 for each key not returned.

1.6 CONTRACTOR SECURI TY

The Corps of Engineers will not be responsible for providing security for
Contract or-owned/ control | ed equi pnent, supplies, or materials. The
Contractor shall provide those necessary security measures.

1.7 SANI TARY FACI LI TI ES AND LI TTER CONTAI NERS

1.7.1 Human excrenent or urine shall not be voided or deposited on the
wat er shed, nor shall any garbage, food waste, or other form of decaying,
foul, noxious or putrescible nmatter, either liquid or solid, be thrown,
spread or otherw se deposited on, or beneath the surface of the ground.

1.7.2 The Contractor shall provide approved sanitary facilities and litter
containers at all work sites. Sanitary facilities and litter containers
shal |l be placed on flat surfaces at convenient |ocations and adequately
prot ected agai nst upset. Location of sanitary facilities and litter

contai ners shall be subject to approval of the Contracting Oficer.
Sanitary facilities and litter containers shall be maintained in a
satisfactory condition and the contents di sposed of in a manner approved by
the Contracting Oficer.

1.8 CAMPS, HOUSI NG FACI LI TIES, AND ANI MALS
No canps or housing facilities nmay be constructed or mmintained within the
wat ershed area. Canping is not allowed. No donestic animals, such as dogs,
cats, ferrets, or other are allowed in the watershed or on the worksite.

1.9 ERCSI ON CONTRCOL
Al'l construction activities shall be conducted in a manner to prevent
erosion or siltation. Were culverts, ditches or drai nage are necessary for
protection of surface water quality, such facilities shall be constructed
by the Contractor per the plans and specifications.

1.10 PESTI Cl DES AND PLANT NUTRI ENTS

Pesticides or plant nutrients shall not be applied to the watershed wi thout
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prior approval of the Contracting Oficer. Approval shall be required for
each specific activity.

1.11 REGULATORY REQUI REMENTS

1.12.1 Al activities in the Green R ver Watershed shall be conducted in
compliance with all other applicable federal, state, and local |aws, rules
and regul ations for the protection of domestic water supplies.

1.11.2 The project site lies within a forested area. The Contractor shal
comply with all forest fire laws, rules and regul ati ons of the State of
Washi ngton and such additi onal Departnent of Natural Resources and City of
Tacoma Public Utilities guidelines as are deemed necessary. A copy of al
pertinent fire regul ations shall be posted at all work sites. Al

Contractor tools and equi prent shall be kept in serviceable condition, and
shall at all tinmes be readily available for fighting fires. Failure to
comply with the fire control regulations will be a material breach of
contract.

1.12 CONSTRUCTI ON SEQUENCI NG AND SCHEDULI NG

The Contractor shall be required to conplete certain critical itenms of work
by a specified date or within a specified period of tine after notice to
proceed in order to mnimze the potential effects on the environnment, and
to mininize the potential that construction activities could interfere with
the functional use of the existing outlet structures to neet project flood
control and flow augnentation requirements. See also Attachment "HOMRD
HANSON DAM AND RESERVO R HYDRAULI CS AND HYDROLOGY BASELI NE REPORT -- WORK
IN THE RESERVAO R DURI NG FLOOD CONTROL SEASON' for key information on
construction sequencing and scheduling in the Flood Control Reservoir.

1.13 UTI LI TY OUTAGES

Contractor shall coordinate utility outages with the Contracting Oficer at
| east 7 days in advance. Qutages shall be kept to a m ninum and any one
outage shall not last nore than 2 hours.

1.14 CONSTRUCTI ON PHASI NG FOR MAI NTAI NI NG NORVAL OUTLET WORKS OPERATI ONAL
CAPABI LI TY

The Contractor shall schedul e and execute all construction activities such
that clear access through the personnel doors of the existing outlet works
intake tower is maintained for Howard Hanson Dam project personnel. In
addition, clear access for project personnel and equi pnent shall be
provided to and on the existing trash clearing deck upon any advance notice
of 24 hours. Qutages of any existing utility (including nmechanical and
electrical utilities of the existing intake tower) shall be coordi nated at

| east 48 hours in advance and in witing, and shall be approved by the
Contracting Oficer before any such outage shall occur.

1.15 PROTECTI ON OF GOVERNMENT PROPERTY

In addition to requirenments of the CONTRACT CLAUSES, Contractor shal
protect all Government property within the buildings in which he is
wor ki ng, except for such property as is required to be denolished.
Property which is to be denolished shall be protected until its schedul ed
denolition time. Protection shall include, but not be limted to,
protection fromconstruction generated dust, debris, water, and vibration.
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PART 2 NOT USED

PART 3 NOT USED
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HOWARD HANSON DAM AND RESERVOIR HYDRAULICS AND HYDROLOGY BASELINE

REPORT

WORK IN THE RESERVOIR DURING FLOOD CONTROL SEASON

1. Summary of Howard Hanson Dam Reservoir Operations

A.

Flood control is the primary mission of Howard Hanson Dam. The secondary mission of HHD is
storage of water during spring runoff for use in low flow augmentation of the Green River.
These two missions occur in complimentary seasons. Flood control season occurs annually from
late fall to early spring. Storage and release of low flow augmentation waters occurs annually
from early spring to late fall.

The reservoir will be operated throughout the year in the same manner during construction
activities, as it would be if construction were not occurring. As such, special operation requests
from the contractor cannot be accommodated.

The maximum pool elevation attained in the reservoir to date was 1,183 feet in February 1996.

Flood control operations typically occur between mid-October through early to mid-March,
annually.

Under most circumstances the reservoir elevation during flood control season is maintained at
approximately elev. 1,073 to elev. 1,075 feet awaiting floodwaters.

Significantly higher pool elevations occur on a regular basis when water is stored in the reservoir
for flood control (a more detailed summary of flood control operations is provided below).

The pool is raised gradually in spring to elev. 1,147 feet for low flow augmentation.

The augmentation pool is slowly drafted from elev. 1,147 through late summer until the flood
control low pool elevation of 1,073 to 1,075 feet is attained in November.

2. Discussion of Normal Howard Hanson Dam Flood Control Operations

A.

The reservoir will be operated during flood control operations in the same manner during
construction activities, as it would be if the construction were not occurring. As such, special
operation requests from the contractor cannot be accommodated. Water is stored in the reservoir
during periods of high runoff (i.e., during periods of significant rainfall) to prevent downstream
flooding. Reservoir levels often change rapidly during flood storage operations, especially
within the lower elevations of the reservoir (e.g., between elevation 1,073 and 1,110 feet). For
example, pool increases of several feet per hour and 10 to 20 feet per day are not uncommon
during a flood storage operation. Given the often unpredictable and rapid onset of winter storm
systems, flood storage operations at the project often occur with relatively little advance notice.
It is not unusual to have only one day or less of advance notice of an approaching storm system
that requires a flood control operation at the project. It is also common for conditions to change
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during a flood event that require short-term changes to flood control operations. Drawing the
reservoir below elevation 1,073 feet is avoided to prevent flushing reservoir sediment deposits
and associated turbidity downstream.

B. In early to mid-March annually, conservation storage begins. The pool elevation rises until a
seasonal maximum pool elevation of about 1,147 feet is reached sometime in May or June
depending on the conditions of the given year. Relatively rapid increases in pool elevation
sometimes occur during this period due to high inflows from snowmelt or rainfall. Once the
seasonal maximum pool elevation is reached, the reservoir is typically held at the seasonal
maximum elevation for a period of several weeks. A slow drawdown of the pool commences
generally in late June or early July. The pool is drawn down at a relatively gradual rate (typically
less than one foot per day) until the minimum flood control pool of about elevation 1,073 feet is
reached sometime in November or early December. For the construction associated with this
contract the conservation seasonal maximum pool elevation will be 1,147 feet. However,
commencing in early 2006, the conservation seasonal maximum pool elevation will be increased
to 1,167 feet.

3. Historical HHD Pool Elevation Information

A. Figure H&HBR-1 summarizes the operating range of the Howard Hanson reservoir on an annual
basis since 1995. This figure shows the minimum, maximum, and median daily reservoir
elevations since 1995. As the figure indicates, reservoir elevations can be well above elevation
1,073 feet during the flood control season.

B. A series of graphs is presented in this section for the purpose of summarizing maximum
historical pool elevations in Howard Hanson reservoir. Figure H& HBR-2 shows the maximum
reservoir elevation during the October through March period for all years since 1963. The
maximum pool elevations from each year (October through March period) are plotted based on
exceedance frequency, which represents the approximate probability that the given elevation will
be equaled or exceeded in a given year.

C.  Subsequent figures in this section (Figures H& HBR-3 through H& HBR-8) show the maximum
historical pool elevation in Howard Hanson reservoir on a monthly basis for the months of
October through March (approximate flood control season). The maximum pool elevations for
each year are plotted based on exceedance frequency. It should be noted that these figures are
based in part on historical operation of the project and are included to provide an indication of
the probability distribution of maximum pool elevations on a monthly basis throughout the flood
control season.

4. Reservoir Regulation during the Cofferdam Construction Period

A. Regulation of the Howard Hanson reservoir during cofferdam construction activities will be
performed in a manner similar to typical flood control reservoir regulation to accomplish the
mission of flood control. As such, special operation requests from the contractor cannot be
accommodated. The objective of reservoir regulation will be to maintain a low pool during
periods when there is not an imminent flood threat. During these periods, the pool will be
maintained between elevation 1,073 and 1,075 feet to the extent possible. However, rapid and

H&HBR-2
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often unpredictable changes in inflow can make this task difficult. As a result, relatively small
increases in reservoir inflow can lead to fairly rapid pool rises (i.e., several feet in less than a

day).

Although it won’t be feasible to staff the Howard Hanson project office and the Reservoir Control
Center (RCC) full time under most periods during the construction season, RCC staff will monitor
the project to the extent possible outside of normal business hours to help meet the needs of
construction activities. Staff at the RCC will be in close communication with the Contracting
Officer in the event that the reservoir elevation is expected to exceed a pre-determined threshold. In
addition, the Contractor will have access to daily forecasts specific to Howard Hanson Dam as
needed.

If the Contractor confines many of the activities related to cofferdam construction, especially
construction of the lower elevation sections, to the flood control season to take advantage of low
reservoir elevations, the Contractor is advised that certain activities are subject to flooding during
this period. As noted in the previous section, reservoir levels often rise significantly above
elevation 1,073 feet during flood control operations generally triggered by high rainfall and
related high runoff in the Green River basin. Reservoir levels often change rapidly during flood
storage operations. It is not uncommon to have pool increases of several feet per hour and 10 to
20 feet per day during flood control operations.

The following table (Table H&HBR-1) provides information as to how often given threshold
elevations in the reservoir may be exceeded during construction activities during the flood
control season based on historical records. Determination of the expected number of days that
given reservoir elevations may be exceeded during the flood control season was based on the
expected frequency and duration of flood control operations and the expected frequency and
duration of reservoir inflows during non-flood control operations that would cause given
reservoir elevations to be unavoidably exceeded. This information is summarized in the
following table for the mid-October through mid-March flood control season.

Table H&HBR-1

Estimated Average Number Of Days During The Flood Control Season (Oct. 15 — Mar. 15) That

Selected Reservoir Elevations May Be Exceeded In Howard Hanson Reservoir

Column 1 Column 2 Column 3 Column 4 Column 5

Expected Average Number of Days | Expected Average Percentage of Time that| Expected Range of Number of Days that | Expected Average Number of Consecutive

Reservoir Given Reservoir Elevation Will be Given Reservoir Elevation Will be Given Reservoir Elevation Will be Days that Given Reservoir Elevation Will be

Elevation (feet) | Exceeded Between Oct. 15 and Mar. 15| Exceeded Between Oct. 15 and Mar. 15 Exceeded Between Oct. 15 and Mar. 15 ' Exceeded per Occurrence 2

1,075 58 Days 38% 44 to 80 Days 2 to 7 days
1,080 18 Days 12% 1 to 49 Days 2 to 6 days
1,085 13 Days 9% zero to 41 Days 2 to 5 days
1,090 10 Days 7% zero to 38 Days 3 to 4 days
1,095 8 Days 5% zero to 33 Days 3 to 4 days

1 - Range of number of days was determined based on a review of historical flood control operations and reservoir inflows from 1975 to 2003.
2 - Ranges represent typical durations that given reservoir elevations would likely be exceeded. Durations could be longer during some flood

control operations.

H&HBR-3
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E. The above table (Table H&HBR-1) summarizes the expected average number of days during the
mid-October through mid-March flood control season that given elevations in the reservoir may
unavoidably be exceeded (Column 2). Column 3 shows the expected average percentage of days
during the flood control season that the given elevations in the reservoir may unavoidably be
exceeded. The values given in Column 3 represent the number of days given in Column 2
divided by the total number of days during the October 15 to March 15 flood control season (152
days) expressed as a percentage. This table also provides a range of the number of days that a
given elevation could be exceeded during the flood control season (Column 4) to indicate the
variability from year to year regarding the number of times that a given reservoir elevation could
be unavoidably exceeded. The values in Column 5 represent the approximate average number of
consecutive days that a given reservoir elevation may be exceeded per occurrence. A
comparison of Columns 2 and 5 provides some indication of the typical number of occurrences
that the given reservoir elevations will be exceeded during a single flood control season.
Estimated number of days of exceedance for elevations greater than 1,095 feet are not provided
in the table, however, the probability of unavoidably exceeding a reservoir elevation of 1,100
feet or greater decreases accordingly for increasingly higher reservoir elevations.

S. Probability of Flooding During Construction

Table H&HBR-2 characterizes the probability of the pool exceeding certain elevations during the flood
control season (mid-October through mid-March) in terms of percent chance of occurrence (exceedance
frequency). Flood occurrences are random and can happen at anytime throughout the winter. There is an
approximately 10 percent chance that the reservoir could exceed elevation 1165 feet during the flood control
season, which is the existing ground elevation approaching the spillway crest. The probability of opening
the spillway gates for flood control purposes is less than 0.2 percent annually.

Table H&HBR-2
Hanson Reservoir Elevation Frequencies due to Flood Control Operations
Reservoir Elevation Exceedance Frequency

1073 feet 100%
1100 feet 70%
1120 feet 45%
1140 feet 18%
1150 feet 15%
1160 feet 13%
1170 feet 8%

1180 feet 2.5%
1190 feet 1.2%
1200 feet 0.4%

H&HBR-4
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Figure H&HBR-1
Summary of Howard Hanson Reservoir Elevations in Recent Years

Range of Pool Elevations Since 1995
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Hydrologic and Precipitation Data for Howard Hanson Reservoir
Source: US Army Corps - All data are considered provisional

Hourly Howard Hanson Reservoir Elevation

Date

17-Oct-03
17-Oct-03
17-Oct-03
17-Oct-03
17-Oct-03
17-Oct-03
17-Oct-03
17-Oct-03
17-Oct-03
17-Oct-03
17-Oct-03
17-Oct-03
17-Oct-03
17-Oct-03
17-Oct-03
17-Oct-03
17-Oct-03
17-Oct-03
17-Oct-03
17-Oct-03
17-Oct-03
17-Oct-03
17-Oct-03
17-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03

Time

100
200
300
400
500
600
700
800
900
1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000
2100
2200
2300
2400
100
200
300
400
500
600
700
800
900
1000
1100
1200
1300
1400
1500
1600
1700
1800
1900

DACWG67-03-R-0001

Reservoir Elev.
(feet)

1104.21
1104.1
1104.05
1103.93
1103.82
1103.7
1103.58
1103.46
1103.29
1103.11
1103.11
1102.87
1102.8
1102.63
1102.58
1102.45
1102.37
1102.3
1102.23
1102.17
1102.11
1102.04
1101.98
1101.9
1101.83
1101.75
1101.67
1101.59
1101.5
1101.42
1101.33
1101.24
1101.15
1101.04
1100.95
1100.86
1100.75
1100.65
1100.55
1100.45
1100.34
1100.23
1100.12
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18-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
19-Oct-03
19-Oct-03
19-Oct-03
19-Oct-03
19-Oct-03
19-Oct-03
19-Oct-03
19-Oct-03
19-Oct-03
19-Oct-03
19-Oct-03
19-Oct-03
19-Oct-03
19-Oct-03
19-Oct-03
19-Oct-03
19-Oct-03
19-Oct-03
19-Oct-03
19-Oct-03
19-Oct-03
19-Oct-03
19-Oct-03
19-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03

2000
2100
2200
2300
2400
100
200
300
400
500
600
700
800
900
1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000
2100
2200
2300
2400
100
200
300
400
500
600
700
800
900
1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000
2100
2200
2300

DACWG67-03-R-0001

1100.02
1099.91
1099.79
1099.68
1099.57
1099.44
1099.34
1099.21
1099.1
1098.99
1098.87
1098.75
1098.65
1098.54
1098.42
1098.3
1098.18
1098.06
1097.95
1097.82
1097.7
1097.58
1097.45
1097.32
1097.2
1097.07
1096.95
1096.81
1096.67
1096.55
1096.41
1096.28
1096.17
1096.04
1095.93
1095.8
1095.69
1095.55
1095.47
1095.33
1095.24
1095.17
1095.13
1095.03
1095.01
1094.96
1094.97
1095.03
1095.13
1095.29
1095.58
1095.94
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20-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
23-Oct-03
23-Oct-03
23-Oct-03

2400
100
200
300
400
500
600
700
800
900
1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000
2100
2200
2300
2400
100
200
300
400
500
600
700
800
900
1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000
2100
2200
2300
2400
100
200
300

DACWG67-03-R-0001

1096.4
1096.96
1097.61
1098.28
1098.94
1099.58
1100.18
1100.73
1101.18

1101.5
1101.67
1101.73
1101.75
1101.75
1101.73
1101.69
1101.62
1101.53
1101.44
1101.33

1101.2
1101.05
1100.89
1100.72
1100.52
1100.34
1100.13
1099.93
1099.69
1099.45
1099.21
1098.95
1098.68
1098.42
1098.13
1097.85
1097.55
1097.25
1096.94
1096.62
1096.45
1096.29
1096.13
1095.95

1095.8
1095.71
1095.55
1095.42
1095.26
1095.11
1094.96
1094.81
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23-Oct-03
23-Oct-03
23-Oct-03
23-Oct-03
23-Oct-03
23-Oct-03
23-Oct-03
23-Oct-03
23-Oct-03
23-Oct-03
23-Oct-03
23-Oct-03
23-Oct-03
23-Oct-03
23-Oct-03
23-Oct-03
23-Oct-03
23-Oct-03
23-Oct-03
23-Oct-03
23-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
25-Oct-03
25-Oct-03
25-Oct-03
25-Oct-03
25-Oct-03
25-Oct-03
25-Oct-03

400
500
600
700
800
900
1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000
2100
2200
2300
2400
100
200
300
400
500
600
700
800
900
1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000
2100
2200
2300
2400
100
200
300
400
500
600
700

DACWG67-03-R-0001

1094.64
1094.5
1094.3

1094.09

1093.98

1093.82

1093.69

1093.58

1093.47

1093.37

1093.29

1093.21

1093.13

1093.05

1092.97

1092.88

1092.78

1092.68

1092.58

1092.49

1092.38

1092.27

1092.17

1092.05

1091.94

1091.81

1091.69

1091.57

1091.46

1091.36

1091.29

1091.26

1091.24

1091.23

1091.23

1091.24

1091.25

1091.26

1091.28

1091.29

1091.31

1091.31

1091.32

1091.33

1091.33
1091.33
1091.33
1091.33
1091.33
1091.33
1091.33
1091.33
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25-Oct-03
25-Oct-03
25-Oct-03
25-Oct-03
25-Oct-03
25-Oct-03
25-Oct-03
25-Oct-03
25-Oct-03
25-Oct-03
25-Oct-03
25-Oct-03
25-Oct-03
25-Oct-03
25-Oct-03
25-Oct-03
25-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03

Hourly Inflow to Howard Hanson Reservoir

Date

17-Oct-03
17-Oct-03
17-Oct-03
17-Oct-03

800
900
1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000
2100
2200
2300
2400
100
200
300
400
500
600
700
800
900
1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000
2100
2200
2300
2400

Time

100
200
300
400

DACWG67-03-R-0001

1091.31
1091.3
1091.29
1091.27
1091.26
1091.24
1091.22
1091.2
1091.18
1091.16
1091.14
1091.11
1091.09
1091.06
1091.02
1090.99
1090.96
1090.93
1090.9
1090.86
1090.83
1090.79
1090.75
1090.71
1090.67
1090.63
1090.58
1090.54
1090.5
1090.45
1090.39
1090.35
1090.29
1090.25
1090.21
1090.16
1090.11
1090.05
1090
1089.94
1089.89

Reservoir Inflow

(cfs)
1034
971
928
886
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17-Oct-03
17-Oct-03
17-Oct-03
17-Oct-03
17-Oct-03
17-Oct-03
17-Oct-03
17-Oct-03
17-Oct-03
17-Oct-03
17-Oct-03
17-Oct-03
17-Oct-03
17-Oct-03
17-Oct-03
17-Oct-03
17-Oct-03
17-Oct-03
17-Oct-03
17-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
19-Oct-03
19-Oct-03
19-Oct-03
19-Oct-03
19-Oct-03
19-Oct-03
19-Oct-03
19-Oct-03

500
600
700
800
900
1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000
2100
2200
2300
2400
100
200
300
400
500
600
700
800
900
1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000
2100
2200
2300
2400
100
200
300
400
500
600
700
800
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872
843
773
821
742
742
694
699
682
688
610
650
616
631
588
596
583
575
567
558
549
541
531
526
516
511
497
492
492
479
475
471
467
468
459
448
452
448
440
436
437
429
434
421
421
425
421
418
431
428
433
429
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19-Oct-03
19-Oct-03
19-Oct-03
19-Oct-03
19-Oct-03
19-Oct-03
19-Oct-03
19-Oct-03
19-Oct-03
19-Oct-03
19-Oct-03
19-Oct-03
19-Oct-03
19-Oct-03
19-Oct-03
19-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03

900
1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000
2100
2200
2300
2400

100

200

300

400

500

600

700

800

900
1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000
2100
2200
2300
2400

100

200

300

400

500

600

700

800

900
1000
1100
1200
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426
424
428
416
412
413
409
406
406
397
401
394
387
392
388
385
395
391
405
411
416
418
441
427
438
454
489
493
539
5562
611
670
737
817
972
1123
1328
1551
1799
2042
2261
2428
2554
2648
2703
2690
2634
2570
2490
2416
2319
2211
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21-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
23-Oct-03
23-Oct-03
23-Oct-03
23-Oct-03
23-Oct-03
23-Oct-03
23-Oct-03
23-Oct-03
23-Oct-03
23-Oct-03
23-Oct-03
23-Oct-03
23-Oct-03
23-Oct-03
23-Oct-03
23-Oct-03

1300
1400
1500
1600
1700
1800
1900
2000
2100
2200
2300
2400
100
200
300
400
500
600
700
800
900
1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000
2100
2200
2300
2400
100
200
300
400
500
600
700
800
900
1000
1100
1200
1300
1400
1500
1600
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2113
2037
1967
1906
1844
1782
1726
1679
1627
1586
1539
1507
1468
1432
1400
1374
1336
1315
1276
1259
1234
1210
1190
1171
1134
1115
1090
1067
1057
1074
1065
1082
1081
1085
1097
1095
1061
1068
1040
1020
1022
998
975
957
922
909
903
864
851
837
827
818
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23-Oct-03
23-Oct-03
23-Oct-03
23-Oct-03
23-Oct-03
23-Oct-03
23-Oct-03
23-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
25-Oct-03
25-Oct-03
25-Oct-03
25-Oct-03
25-Oct-03
25-Oct-03
25-Oct-03
25-Oct-03
25-Oct-03
25-Oct-03
25-Oct-03
25-Oct-03
25-Oct-03
25-Oct-03
25-Oct-03
25-Oct-03
25-Oct-03
25-Oct-03
25-Oct-03
25-Oct-03

1700
1800
1900
2000
2100
2200
2300
2400
100
200
300
400
500
600
700
800
900
1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000
2100
2200
2300
2400
100
200
300
400
500
600
700
800
900
1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000
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807
794
787
783
772
760
756
747
743
732
721
718
709
689
678
666
659
646
632
623
619
617
613
608
609
604
604
604
601
594
590
583
583
580
576
576
568
564
560
553
549
541
534
534
531
527
527
520
520
517
510
507
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25-Oct-03
25-Oct-03
25-Oct-03
25-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03

Observed Hourly Incremental Precipitation at Howard Hanson Dam

Date

17-Oct-03
17-Oct-03
17-Oct-03
17-Oct-03
17-Oct-03
17-Oct-03
17-Oct-03
17-Oct-03
17-Oct-03
17-Oct-03
17-Oct-03
17-Oct-03
17-Oct-03
17-Oct-03
17-Oct-03
17-Oct-03
17-Oct-03

2100
2200
2300
2400
100
200
300
400
500
600
700
800
900
1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000
2100
2200
2300
2400

Time

100
200
300
400
500
600
700
800
900
1000
1100
1200
1300
1400
1500
1600
1700
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503
500
500
494
494
494
491
488
484
480
476
473
472
468
461
460
453
457
457
453
453
453
450
451
447
440
437
437

Hourly Incremental Precipitation
(inches)

o O o

0.01
0.01

o

[eNeoNeoNolNoNoNolNolNolNolNo)
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17-Oct-03
17-Oct-03
17-Oct-03
17-Oct-03
17-Oct-03
17-Oct-03
17-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
18-Oct-03
19-Oct-03
19-Oct-03
19-Oct-03
19-Oct-03
19-Oct-03
19-Oct-03
19-Oct-03
19-Oct-03
19-Oct-03
19-Oct-03
19-Oct-03
19-Oct-03
19-Oct-03
19-Oct-03
19-Oct-03
19-Oct-03
19-Oct-03
19-Oct-03
19-Oct-03
19-Oct-03
19-Oct-03
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1800
1900
2000
2100
2200
2300
2400
100
200
300
400
500
600
700
800
900
1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000
2100
2200
2300
2400
100
200
300
400
500
600
700
800
900
1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000
2100

eNeoNeoNeoNoNoNoloNoNoloNolNoloNeoNolNoNololNolNeoNoNolNololNolNololNoNolNolNo o]

oo
oo
® ® o

0.08
0.08
0.02

0.02
0.01

o

[eNeoNeoNoNoNelNolNolNo]
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19-Oct-03
19-Oct-03
19-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
20-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
21-Oct-03
22-Oct-03
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2200
2300
2400
100
200
300
400
500
600
700
800
900
1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000
2100
2200
2300
2400
100
200
300
400
500
600
700
800
900
1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000
2100
2200
2300
2400
100

0.02
0.03
0.01
0.17
0.07
0.08
0.03

0.01
0.01
0.01
0.13
0.17
0.21

0.1
0.09
0.13
0.26
0.33
0.26
0.29
0.43
0.28
0.23
0.19
0.23
0.21
0.11
0.02
0.08
0.03
0.03

o
o
oo

[eNeoNeoNolNoNeoNolNolNolololNolNolNolNo]
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22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
22-Oct-03
23-Oct-03
23-Oct-03
23-Oct-03
23-Oct-03
23-Oct-03
23-Oct-03
23-Oct-03
23-Oct-03
23-Oct-03
23-Oct-03
23-Oct-03
23-Oct-03
23-Oct-03
23-Oct-03
23-Oct-03
23-Oct-03
23-Oct-03
23-Oct-03
23-Oct-03
23-Oct-03
23-Oct-03
23-Oct-03
23-Oct-03
23-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
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200
300
400
500
600
700
800
900
1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000
2100
2200
2300
2400
100
200
300
400
500
600
700
800
900
1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000
2100
2200
2300
2400
100
200
300
400
500

[eNeoNoNeoNolNoNelNolNolNelolNololNolNo)

© o
oo
N = o

0.34

o
o w
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24-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
24-Oct-03
25-Oct-03
25-Oct-03
25-Oct-03
25-Oct-03
25-Oct-03
25-Oct-03
25-Oct-03
25-Oct-03
25-Oct-03
25-Oct-03
25-Oct-03
25-Oct-03
25-Oct-03
25-Oct-03
25-Oct-03
25-Oct-03
25-Oct-03
25-Oct-03
25-Oct-03
25-Oct-03
25-Oct-03
25-Oct-03
25-Oct-03
25-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03

DACWG67-03-R-0001

600
700
800
900
1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000
2100
2200
2300
2400
100
200
300
400
500
600
700
800
900
1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000
2100
2200
2300
2400
100
200
300
400
500
600
700
800
900

[eNeoNeoNolNoNeoNoNolNololoNeoloNoNeololNeoNeoloNoNeoloNeoNoloNeoNeoloNeoNoloNeoNolNoNololNoNeoNolNolNololNoNololNoNoelNolNo ool
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26-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03
26-Oct-03
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1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000
2100
2200
2300
2400

[eNeoNoNeoNolNoNelNolNolNelolNololNolNo)
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Cof f erdam & Excavati on, Howard Hanson Dam 03040

SECTI ON 01025

MEASUREMENT AND PAYMENT

PART 1 GENERAL

1

1 GENERAL

The contract price for each itemshall constitute full conpensation for
furnishing all plant, |abor, materials, appurtenances, and incidentals and
performng all operations necessary to construct and conplete the itens in
accordance with these specifications and the applicable draw ngs, including
surveying perfornmed by the Contractor. Paynent for each itemshall be
considered as full conpensation, notw thstanding that mnor features nay
not be nentioned herein. Wrk paid for under one itemw ||l not be paid for
under any other item No separate paynent will be nade for the work,
services, or operations required by the Contractor, as specified in

DI VI SION 1, GENERAL REQUI REMENTS, to conplete the project in accordance
with these specifications; all costs thereof shall be considered as

i ncidental to the work.

.2 MEASUREMENT

2.1 Measur enent of Hookups to Grout Curtain Hol es

The quantity of hookups for hydraulic pressure tests and pl acenent of
cement grout curtains will be neasured for paynment as the nunber of hookups
performed as required.

. 2.2 Measur enent of Portland Cenent and Bentonite by 94- Pound Bag

Portl and cenment and bentonite used in grout curtains will be neasured for
paynent as the nunber of bags of portland cenent (94 pounds of cenent per
bag) m xed into grout and satisfactorily punped into the grout hol es.

. 2.3 Measur enent of HRWRA Water Reduci ng Adm xture by Gallon

Cenent Grout HRWRA (H gh Range Water Reduci ng Adm xture) water reducing

Adm xture use in grout curtains will be nmeasured for paynment as the nunber
of gallons of adm xture used for the cenment grouting, unless wasted or used
for the convenience of the Contractor.

.2.4 Cubi ¢ Yard Excavati on Measurenent

1.2.3.1 A survey of the site shall be nade by the Contractor just after
conmmencenent of the work under this contract and prior to the initiations
of any excavation. Al neasurenents for paynment for excavation will be
based on that survey and additional surveys as specified hereinafter

wi t hout regard to any changes that may occur during the prosecution of the
work. Quantities for paynent for excavation will be determined in cubic
yards based on cross-section neasurenents. The Contracting O ficer will
make all decisions concerning classification of the excavated nateri al s.
Payment for excavation will be nade only for the volume of materials
actually renoved by the Contractor, and only for the materials excavated
within the [imts shown on the drawi ngs or established in the field by the
Contracting Oficer. Paynent for any given volune of excavation will not
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Cof f erdam & Excavati on, Howard Hanson Dam 03040

be nade under nore than one classification of excavation. Paynment for
excavation will constitute full conpensation for all cost associated with
bl asting, ripping, excavating, renoval hauling, stockpiling, and di sposa
of the excavated materials.

1.2.3.2 The total quantity of excavated common material for which paynent
will be made will be the conputed vol ume between two ground surfaces as
determ ned by surveys performed prior to and inmedi ately after the conmon
excavation is conplete. No allowance will be made for overdepth excavation
or for the renoval of any material outside the required slope |lines unless
aut hori zed.

1.2.3.3 The total quantity of excavated material fromrock and concrete
excavation for which paynent will be made will be the conputed vol une
between two surfaces as determ ned by the second survey perforned for

cal culating the common excavation and a subsequent survey perforned after
conpl etion of rock and concrete excavation.

1.3 PAYMENT

1.3.1 | TEM 0001 (BASE | TEM
Payment will be nmade at the contract lunp sumprice for Item No. 0001, All
Work for Fish Passage Facility Cofferdam and Excavation, Except for Itens

0002 Thr ough—00639 0046, paynent of which shall constitute full conpensation
for Item No. 0001, conplete.

1.3.2 | TEM 0002 (BASE | TEM

Payment will be nmade at the contract lunp sumprice for Item No. 0002,
Mobi |'i zation and Denpbilization, paynent of which shall constitute ful
compensation for Item No. 0002, conplete, including costs for assenbling
all plant and equiprment at the site preparatory to initiating the work and
for renoving it when all work has been conpleted, in accordance wth
Special Cause SC-11. This also shall include paynent for any interim
Denobi l i zati on and Renobilization that nay be necessary. It is not,
however, to be confused with Item No. 0018 bel ow.

1.3.3 | TEM 0003 (BASE | TEM

Payment will be nmade at the contract unit price for Item No. 0003, Al Wrk
for Reservoir Excavation & Debris Renmoval From Trash Racks, paynent of
whi ch shall constitute full conpensation for Item No. 0003, conplete.

1.3.4 | TEM 0004 (BASE | TEM

Payment will be nmade at the contract lunp sumprice for Item No. 0004, All
Work for Multi-Point Borehol e Extensoneters, paynent of which shal
constitute full conpensation for Item No. 0004, conplete, including costs
for drilling, groutable anchors, stainless steel rods, pvc tubes, vibrating
wi re displ acenent transducers of the appropriate range, the appropriate

| engt hs of transducer cable and conduit, vibrating wire head assenbly,
grout, surface conpletion, installation of all conponents, and for
furnishing all |abor and supplies incidental to the work.

1.3.5 | TEM 0005 (BASE | TEM

Payment will be made at the contract lunp sumprice for Item No. 0005, All
Work for Piezometers, paynent of which shall constitute full conpensation
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Cof f erdam & Excavati on, Howard Hanson Dam 03040

for I'tem No. 0005, conplete, including costs for core drilling, vibrating
Wi re pressure transducers of the appropriate range, the appropriate |engths
of transducer cable and conduit, bentonite seals, sand, grout, surface
conpletion, installation of all conmponents, and for furnishing all |abor
and supplies incidental to the work.

1.3.6 | TEM 0006 (BASE | TEM

Payment will be made at the contract lunp sumprice for Item No. 0006, Al
Work for Inclinoneters, paynent of which shall constitute full conpensation
for Item No. 0006, conplete, including costs for core drilling,

i nclinoneter casing, grout, the appropriate | engths of inclinoneter cable
and conduit, surface conpletion, one portable inclinometer probe and

readout box used for reading all inclinometers, installation of all
components, and for furnishing all |abor and supplies incidental to the
wor K.

1.3.7 | TEM 0007 (BASE | TEM

Payment will be made at the contract lunp sumprice for Item No. 0007, Al
Wirk for Load Cells, paynent of which shall constitute full conpensation
for Item No. 0007, conplete, including costs for vibrating wire | oad cells,
test bolts, grout, the appropriate | engths of cable and conduit,
installation of all conponents, and for furnishing all |abor and supplies

i ncidental to the work.

1.3.8 | TEM 0008 (BASE | TEM

Payment will be nmade at the contract unit price for Item No. 0008, All Wrk
for Passive Relief Wells, paynent of which shall constitute ful
conpensation for Item No. 0008, conplete.

1.3.9 | TEM 0009 (BASE | TEM

Payment will be nmade at the contract unit price for Item No. 0009, Al Wrk
for Dewatering Wells, paynent of which shall constitute full conpensation
for Item No. 0009, conplete.

1.3.10 | TEM 0010 (BASE | TEM

Payment will be made at the contract unit price for Item No. 0010, All
Overburden Drilling for Gout Curtain Holes, (1, 2 & 4 Stage Hol es),
paynment of which shall constitute full conpensation for Item No. 0010,
compl et e.

1.3.11 | TEM 0011 (BASE | TEM
Payment will be made that the contract unit price for Item No. 0011, All
Drilling for Grout Holes (1,2 & 4 Stage Hol es) paynent of which shal
constitute full conpensation for Item No. 0011, conplete.

1.3.12 | TEM 0012 (BASE | TEM
Payment will be made at the contract unit price for Item No. 0012, Al Wrk
for Redrilling Grout Curtain Holes (2 Stage Grout Curtains only) paynent of
whi ch shall constitute full compensation for Item No. 0012, conplete.

1.3.13 | TEM 0013 (BASE | TEM
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Payment will be made at the contract unit price for Item No. 0013, Al
Hookups To Grout Hol es used in Placenent of Cement Gout Curtains, paynent
of which shall constitute full conmpensation for Item No. 0013, conplete.

1.3.14 | TEM 0014 (BASE | TEM

Payment will be made that the contract unit price for Item No. 0014, All
Portland Cement used in Gout Curtains, payment of which shall constitute
full conpensation for Item No. 0014, conplete.

1.3.15 | TEM 0015 (BASE | TEM

Payment will be made that the contract unit price for Item No. 0015, All
Bentonite used in Grout Curtains, paynment of which shall constitute full
compensation for Item No. 0015, conplete.

1.3.16 | TEM 0016 (BASE | TEM

Payment will be made that the contract unit price for Item No. 0016, All
HRWR WAt er Reduci ng Admi xture (Anti-Wshout Adm xture) in Gout Curtains,
paynment of which shall constitute full conpensation for Item No. 0016,
conpl ete.

1.3.17 | TEM 0017 (BASE | TEM

Payment will be made that the contract unit price for Item No. 0017, All
New | nt ake Tower Addition Tremi e Concrete Bel ow El evati on 1085, payment of
whi ch shall constitute full conpensation for Item No. 0017, conplete.

1.3.18 | TEM 0018 (BASE | TEM

Payment will be made that the contract unit price for Item No. 0018, Al 37
Each Vertical 1-3/4" Diameter Bars for New | ntake Tower Addition (Plate

S8. 3), paynent of which shall constitute full conpensation for Item No.
0018, conplete.

1.3.19 | TEM 0019 (BASE | TEM

Payment will be made that the contract unit price for Item No. 0019, All
Soldier HPiles Tie Back for Permanent Retaining Wall, paynent of which
shal |l constitute full conpensation for Item No. 0019, conplete.

1.3.20 | TEM 0020 (BASE | TEM

Payment will be made that the contract unit price for Item No. 0020, All
Ti e Back Anchors for Permanent Retaining Wall, payment of which shall
constitute full conpensation for Item No. 0020, conplete, including
furnishing, installing, grouting, tensioning, and tie off of all permanent
ti e back anchors, as specified and as approved.

1.3.21 | TEM 0021 (BASE | TEM
Payment will be made that the contract unit price for Item No. 0021, All
Conmon Excavation, Above El evation 1074, paynent of which shall constitute
full conpensation for Item No. 0021, conplete.

1.3.22 | TEM 0022 (BASE | TEM

Payment will be made that the contract unit price for Item No. 0022, All

DACW67- 03- R- 0001 SECTI ON 01025 Page 4 R0O009



Cof f erdam & Excavati on, Howard Hanson Dam 03040

Rock and Concrete Excavation, Above El evation 1074, payment of which shall
constitute full conpensation for Item No. 0022, conplete.

1.3.23 | TEM 0023 (BASE | TEM

Payment will be made that the contract unit price for Item No. 0023, All
30" Long Rock Bolts #11, Threaded Bar Grade 150 Above El evation 1074,
paynment of which shall constitute full conpensation for Item No. 0023,
compl et e.

1.3.24 | TEM 0024 (BASE | TEM

Payment will be made that the contract unit price for Item No. 0024, All
30" Long Rock Bolts, #8 Threaded Bar G ade 75 Above El evation 1074, paynent
of which shall constitute full conmpensation for Item No. 0024, conplete.

1.3.25 | TEM 0025 (BASE | TEM

Payment will be made that the contract unit price for Item No. 0025, All
20" Long Rock Bolts, #8 Threaded Bar Grade 75 Above El evation 1074, paynent
of which shall constitute full conpensation for Item No. 0025, conplete.

1.3.26 | TEM 0026 (BASE | TEM

Payment will be made that the contract unit price for Item No. 0026, All
30" Long Weep Hol es Above El evation 1074, payment of which shall constitute
full conpensation for Item No. 0026, conplete.

1.3.27 | TEM 0027 (BASE | TEM

Payment will be made that the contract unit price for Item No. 0027, Al 6"
Thi ck Shotcrete, payment of which shall constitute full conpensation for
Item No. 0027, conplete.

1.3.28 | TEM 0028 (BASE | TEM

Payment will be made that the contract unit price for Item No. 0028, All
Wel ded Wre Fabric, Above El evation 1074, paynent of which shall constitute
full conpensation for Item No. 0028, conplete.

1.3.29 | TEM 0029 (BASE | TEM

Payment will be made that the contract unit price for Item No. 0029, All
Rock and Concrete Excavation, Bel ow El evation 1074, paynent of which shall
constitute full conpensation for Item No. 0029, conplete.

1.3.30 | TEM 0030 (BASE | TEM

Payment will be made that the contract unit price for Item No. 0030, All
30" Long Rock Bolts #11, Threaded Bar G ade 150 Bel ow El evati on 1074,
paynment of which shall constitute full conpensation for Item No. 0030,
conpl ete.

1.3.31 | TEM 0031 (BASE | TEM
Payment will be made that the contract unit price for Item No. 0031, All

30" Long Rock Bolts, #8 Threaded Bar G ade 75 Bel ow El evati on 1074, paynent
of which shall constitute full conpensation for Item No. 0031, conplete.
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1.3.32 | TEM 0032 (BASE | TEM

Payment will be made that the contract unit price for Item No. 0032, All
20" Long Rock Bolts, #8 Threaded Bar Grade 75 Bel ow El evation 1074, paynent
of which shall constitute full conpensation for Item No. 0032, conplete.

1.3.33 | TEM 0033 (BASE | TEM

Payment will be made that the contract unit price for Item No. 0033, All
30" Long Weep Hol es, Bel ow El evation 1074, paynent of which shall
constitute full conpensation for Item No. 0033, conplete.

1.3.34 | TEM 0034 (BASE | TEM

Payment will be made that the contract unit price for Item No. 0034, All
Wel ded Wre Fabric, Bel ow El evation 1074, paynent of which shall constitute
full conpensation for Item No. 0034, conplete.

1.3.35 | TEM 0035 (BASE | TEM

Payment will be made that the contract [unp sumprice for Item No. 0035,
Al Wrk for Cut-Of-Wall (South Shore) 5 into Rock to Elevation 1170',
and the Earth Berm Enbanknent South of the Cofferdam as shown in Section
A/ C2.5, Sheet 100, paynent of which shall constitute full conpensation for
Item No. 0035, conplete.

1.3.36 | TEM 0036 (BASE | TEM

Payment will be made that the contract unit price for Item No. 0036,

Enmer gency Mobilization & Denobilization For When Water Elevation |Is Above
El evati on 1150, paynment of which shall constitute full compensation for
Item No. 0036, conplete.

1.3.37 | TEM 0037 (BASE | TEM

Payment will be nmade that the contract unit price for Item No. 0037,

Emer gency Mobilization & Denobilization For When Water Elevation |Is Above
Cof f erdam El evati on 1165, paynment of which shall constitute full
compensation for Item No. 0037, conplete.

1.3.38 | TEM 0038 (BASE | TEM

Payment will be made that the contract unit price for Item No. 0038,

Emer gency Mbobilization & Denobilization For When Water El evation |Is Above
Cof f erdam El evati on 1169, paynment of which shall constitute full
conpensation for Item No. 0038, conplete.

1.3.39 | TEM 0039 (BASE | TEM
Payment will be made that the contract [unp sumprice for Item No. 0039,
Al Wrk for As-Built Drawi ngs as specified in Section 01702 from
preparation to final approval, paynent of which shall constitute full
conpensation for Item No. 0039, conplete.

1.3.40 | TEM 0040 (BASE I TEM

Payment will be made that the contract lunp sumprice for Item No. 0040,
Al Gout Curtain Drill Rig Setups (1,2 & 4 Stage Hol es), paynent of which
shal |l constitute full conpensation for Item No. 0040, conplete.
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1.3.41 | TEM 0041 (BASE I TEM

Payment will be nmade that the contract lunp sumprice for Item No. 0041,
Al Gout Curtain Exploratory Hole Drilling, paynment of which shall
constitute full conpensation for Item No. 0041, conplete.

1.3.42 | TEM 0042 (BASE I TEM

Payment will be made that the contract lunp sumprice for Item No. 0042,
Al Mcrofine Cenent used in Gout Curtains, paynment of which shall
constitute full conpensation for Item No. 0042, conplete.

1.3.43 | TEM 0043 (BASE I TEM

Payment will be made that the contract lunp sumprice for Item No. 0043,
Al At South Wall 1-3/4" Dianmeter Rock Anchors (Shown on S3.9), paynent of
whi ch shall constitute full conpensation for Item No. 0043, conplete.

1.3.44 | TEM 0044 (BASE I TEM

Payment will be made that the contract lunp sumprice for Item No. 0044,
Al Extra Cost to increase #11, 30' Long Cenent- G outed Untensioned Rock
Bolts Holes into a #11, 40' Long Cenent-G outed Untension Rock Bolts |,
paynent of which shall constitute full conpensation for Item No. 0044,
conpl et e.

1.3.45 | TEM 0045 (BASE | TEM

Payment will be nmade that the contract lunp sumprice for Item No. 0045,
Al Unsatisfactory Watertightness Rock Anchor and Cenent- G outed

Unt ensi oned Rock Bolts Hol es, payment of which shall constitute full
compensation for Item No. 0045, conplete.

1.3.46 | TEM 0046 (BASE | TEM

Paynment will be nmade that the contract lunp sumprice for Item No. 0046,
Al Wrk for the Northwest Flood/ Retaining Wall Adjacent to the Existing
I nt ake Tower as shown on Plates S6.1 and S6.2, paynent of which shall
constitute full conpensation for Item No. 0046, conplete.

1.4 PROGRESS PAYMENT | NVO CE

Requests for paynment shall be submitted in accordance with Federal

Acqui sition Regul ati ons (FAR) Subpart 32.9, entitled "PROVWT PAYMENT", and
Par agr aphs 52.232-5 and 52.232-27, entitled "Paynents Under Fixed-Price
Construction Contracts", and "Pronpt Paynment for Construction Contracts",
respectively. In addition each request shall be submtted in the nunber of
copies and to the designated billing office as shown in the Contract.

1.3.1 \When submtting paynent requests, the Contractor shall conplete

Bl ocks 1 through 12 of the "PROGRESS PAYMENT | NVO CE'" Form as directed by
the Contracting Oficer. (A sanple formis attached at the end of this
Techni cal Specification Section.) The conpleted formshall then becone the
cover docunment to which all other support data shall be attached.

1.3.2 One additional copy of the entire request for payment, to include

t he "PROGRESS PAYMENT | NVO CE" cover docunent, shall be forwarded to a
separate address as designated by the Contracting O ficer.
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1.3.3 The Contractor shall submt with each pay request, a list of
subcontractors that have worked during that pay period. The listing shal
be broken down into weeks, identifying each subcontractor that has worked
during a particular week, and indicate the total nunber of enployees that
have worked on site for each subcontractor for each week. The prine
Contractor shall also indicate the total nunber of enployees for its on
site staff for each week.

PART 2 NOT USED

PART 3 NOT' USED
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SECTI ON 01060

WATER QUALI TY STANDARDS

PART 1 GENERAL
1.1 SCOPE

A This section summari zes the pertinent surface water and drinking water
quality standards relating to public water supply and to surface waters of
the State of Washington. The Howard Hanson Dam Reservoir and G een River
provide drinking water for the Tacoma Public Utilities and surrounding
communities. The regul ations and requirenents regarding water quality wll
be strictly enforced.

B. This section also explains the water quality nonitoring and managenent
nmeasures whi ch the Contracting O ficer uses and which require Contractor's
cooperation and conpliance.
1.2 REFERENCE SPECI FI CATI ONS
A Section 01561, DUST CONTROL.
B. Section 01563, POLLUTI ON CONTRCL.
C

Section 01565, CONSTRUCTI ON SPO LS HANDLI NG

1.3 WATER QUALI TY STANDARDS
A Public Water Supply

1. Water from Howard Hanson Dam Reservoir and Green River is used for
muni ci pal water supply for over 300,000 people in Pierce County. The
source is unfiltered. Extrene care shall be taken by the Contractor to
protect water quality during the construction period.

The docunents that contain the relevant criteria for Howard Hanson Dam
Reservoir and Green River surface water and public water supply quality
are:

a. National Primary Drinking Water Regul ati ons plus anendnents
pronul gated as part of the Safe Drinking Water Act, PL 93-523.

b. Rul es and Regul ati ons of the State Department of Health
Regardi ng Public Water Systems, Revised July 1999, WAC 246-290
Public Water Systens and anendnents.

C. State of Washi ngton Departnent of Ecol ogy Surface Water
Qual ity Regul ati ons.

d. Howar d Hanson Dam Additi onal Water Storage Project Phase | -
Construction, Water Quality and Supply Protection Plan, June 2002.

e. Howar d Hanson Dam Additi onal Water Storage Project Phase | -
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Construction, Water Quality and Supply Emergency Response Plan for
Construction Related Activities, June 2002.

2. The ContraectingOifiecer—Contractor shall neasures a nunber of

water quality paraneters at a variety of |ocations on an ongoi ng basis
to verify that water quality is naintained. The Contractor shall not
cause nmonitored water quality paranmeters to exceed acceptable |evels.
Violation of water quality action limts due to construction activity
may result in a shut down of construction until water quality is
restored and the source of contamination identified and rectified. The
Contractor may be required to take additional neasures to protect water
quality or mtigate certain construction activities that threaten water
qgual ity standards.

3. The standards for which the Cont+acting—Oiecer—Contractor mneasures,

reports, and to which the Contractor nust adhere in the Howard Hanson
Dam Reservoir and Green River are:

a. A "schedul ed wi ndow of disturbing activity" will be defined
as predeterm ned construction periods, verified by the Contracting
O ficer, during which reservoir sedinents nmay be disturbed as a
result of construction activity. Such windows shall be limted to
72 hours maxi mum During these predeterm ned "w ndows" turbidity
| evel s may be exceeded. CQutside of "schedul ed wi ndows of

di sturbing activity" turbidity shall not exceed 5 NTU over
background when turbidity is <50 NTU. \Wen background turbidity
is >50 NTU, turbidity may not exceed 10% greater than background.
This applies to all locations in the reservoir inpacted by
construction or related activities. The Contractor shall take al
precautions to limt turbidity to as | ow as possi bl e regardl ess of
schedul ed activities.

b. Fecal coliformshall be Iess than the geonetric average of 50
colonies/100 M. No nore than 10% of sanples shall exceed 100
col onies/m .

C. Tenperature shall not exceed 16°C due to construction
activities. |If natural tenperature exceeds 16°C, no tenperature
i ncrease shall raise receiving water tenperature by nore than
0.3°C. Increnental increases from point sources shall not exceed
t = 23/(T +5); where t = maxi nrum al | owabl e tenperature at m xi ng
zone and T = background tenperature.

d. No vi sible construction rel ated sheens shall be all owed.

e. pH shall remain within the 6.5 to 8.5 range and construction
related variation shall be less than 0.2 units.

f. Total dissolved oxygen shall exceed 9.5 ng/L at all tines.
g. Aest hetic val ues nmust not be inpaired by the presence of
construction related nmaterial that offends sight, snell, touch or
taste.

1.4 PO NTS OF MEASUREMENT FOR WATER QUALI TY COWPLI ANCE
A Seven nonitoring | ocations upstream and downstream of construction

have been established by the Contracting Oficer to nonitor changes caused
by construction activity.
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B. Surface Water: The point of neasurement for surface water quality
criteria shall be within an identified mxing zone approxi mately 200 feet
fromthe point of construction related activity.

PART 2 PRODUCTS
Not Used
PART 3 EXECUTI ON
3.1 WATER QUALI TY VI OLATI ONS RESPONSE MEASURES

A Anmbi ent water quality levels shall be determ ned by results of
nonitoring in upstream areas unaffected by Contractor operations. Actions
will be taken by the Contracor and Contracting Oficer in response to
spills or to any actions that violate water quality standards as descri bed
in Sections 01100, ENVI RONMENTAL MANAGEMENT and 01563, POLLUTI ON CONTROL.
If the Contractor's activities result in a violation of the water quality
standards, action to stop the violation, including a shutdown of the
activity causing the violation, may be taken by the Contracting Oficer in
accordance with Section 01100, ENVI RONVENTAL MANAGEMENT. The Contracting
O ficer and Environmental Monitor will meke—evaluate water quality
neasurenents and review Contractor activity based on those neasurenents.
Contractor shall bear all costs associated with a stop work order due to a
water quality violation related to construction activity.

B. In event of any spill, the Contractor shall follow the procedures
noted in the Energency Pl anning and Response Subnmittal.

1. The Contractor is expected to respond i mMmediately to notification
of potential construction related water quality degradation as directed
by the Contracting Oficer, Contractor's Environnmental Coordinator (see
Section 1100) or i ' i
Gover nment Environnmental Mnitor (see Section 1100). Response shall be
i medi ate and the Contractor shall follow the provisions of the

Emer gency Pl anni ng and Response Submittal

2. In event of a detrinental inpact to water quality as defined by
the water quality criteria the Contractor shall hel p determ ne whet her
the source of degradation is directly or indirectly construction
related. If there is evidence that the failure is construction rel ated,
the Contractor shall inmediately rectify the problens that caused the
failure. The Contractor shall provide i mediate response, access to
wor k areas, |abor, materials and equi pment, and any other itens
necessary to neet these requirenents at no additional cost to the
Contracting O ficer.

3.2 SURFACE WATER TURBI DI TY AND pH MEASURES

A Routine turbidity and pH nmonitoring witl—shall be conducted by the
Contracting—Oficer—Contractor at upstream construction zone, and
downstream | ocations. pH nonitoring may be increased during trem e
concrete activities. Additional turbidity and pH nonitoring may be
performed by the Contracting Officer or Corps' Environnental Mbonitor at any
time.

B. The Contractor's goal shall be to keep the turbidity of the water
entering the Green River from exceedi ng background turbidity level (i.e
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no contribution fromconstruction activities). The overall goal shall be to
keep turbidity as |ow as possible at all tinmes.

C. Turbidity levels in the Howard Hanson Dam Reservoir and G een River
wi Il be inpacted by sources outside of construction. At all tines the
Contractor shall use best managenment practices and operational contro
strategies to mnimize turbidity contributions fromconstruction
activities. The Contractor shall be subject to shutdown in the event of
best managenent practice failure or construction related turbidity
generation outside of approved and schedul ed disturbing activity
construction wi ndows. These shutdowns will continue until sources of
turbidity are |l ocated and corrected at no cost to the Contracting Oficer.

D. The Government's Environnmental Mnitor (see Section 01100) shal
monitor—review turbidity at several locations to determine if in-1ake and
river turbidity is rising as a result of construction activities.

1. Turbidity shall remain below the specified | evels at any | ocation
200 feet fromthe construction activity or in the Geen River.
Turbidity may be neasured at any depth within the water col um.

2. If the turbidity in the Howard Hanson Dam Reservoir continues to
i ncrease even after appropriate actions have been taken to elimnate
the source of the increase, the Contractor shall stop work on al
construction activity causing the violation of standards until the
turbidity level is reduced to specified acceptable |evels.

3.3 WATER QUALI TY MONI TORI NG LOCATI ONS AND PROCEDURES

A Water quality nonitoring wit—shall be perforned by the Government—s—
Environmental—Moniter—Contractor's Environnmental Coordi nator (see Section
01100). Contractor shall cooperate with nmonitoring activities and shal
provi de a boat appropriate for, and dedicated to, environmental protection
activity and water quality nonitoring.

B. Monitoring will consist of a set of parameters that conpares water
quality upstream w thin, and downstream of the construction site.
Moni toring | ocations and frequency will vary depending on the construction

activities.

C. If any nonitoring indicates an exceedance of any water quality action
| evel, the Contracting Oficer may arrange for additional nonitoring.

Addi tional nonitoring may be performed during critical operations such as
cl am shel | i ng, excavation, blasting, and cofferdam construction. Contractor
shal | cooperate with nmonitoring activities and provi de access to necessary
construction areas for the Contracting O ficer and Environnental Monitor.

D. In event of a petroleum chenmical, or sanitary waste spill, the
energency procedures in the approved Energency Pl anning and Response
Submittal shall be followed. The Contracting Officer will work with the
Envi ronnental Monitor and Contractor's Environnmental Coordinator to

i npl ement appropriate nonitoring.

E. Water fromthe construction site shall not be discharged or allowed to
directly enter the Howard Hanson Dam Reservoir, except as necessary to
performthe in-lake construction portions of the project. Al water from
construction activities nust pass through the oil/water separators and
enhanced turbid water sedinentation pond facilities as identified on the
CONSTRUCTI ON DRAW NGS
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3.4 POTABLE WATER BACTERI OLOG CAL QUALI TY PROTECTI ON MEASURES

A Use of tenporary sanitation facilities will be required at all work
areas. Such facilities nmust be nmintained on a regul ar basis.

B. Al materials and equi prent planned to conme in contact with the water
supply shall first be cleaned and disinfected by the Contractor.

3.5 PETROLEUM AND CHEM CAL CONTROL MEASURES

The Contractor shall inplenment all neasures to prevent introduction of
petrol eum and chem cals to Howard Hanson Dam Reservoir and the Green River.

3.6 WATER SUPPLY OPERATI ONS

A Construction operations shall be staged and schedul ed so that the
Tacoma Public Utilities water supply operations are not inpacted.

B. The Contractor shall coordinate with the Contracting O ficer and
Envi ronmental Monitor to properly schedul e and sequence construction
activities for no inpact on water supply and availability. The Contractor
shall work with the Contracting Oficer to identify all activities
requiring tenmporary shutdowns of Tacoma Public Utilities water supply
facilities and to schedul e such events. Such Shutdown, bypass, and/or

drawdown operations will require 10 construction days notification for
Tacoma Public Uilities to arrange, shall be limted to 72 hours maxi hnum
and will not be possible during certain periods when water supply is

critical. Contractor requests for shutdown "w ndows" shall be linmted to 2

per nonth throughout the contract period. The Contractor shall work within
the available tines to performtasks requiring shutdown or bypass of water

supply operations.

3.7 SURFACE WATER QUALI TY MEASURES

A The Contractor shall plan and conduct the work in a manner that
m ni mzes the possibility of discharging pollution to surface waters.

B. The Contracting Officer will coordinate water quality, water rel eases,
fishery, and other environnental concerns and activities during
construction. Contractor and Contracting Oficer will conply with |ocal,
state, and federal permt, reporting, and nonitoring requirenents.

C. The Contracting O ficer may conduct meetings with interested agencies
and parties. These nmeetings may include site visits. Contractor shal
provi de access for such site visits and shall participate in neetings as
requested by the Contracting Oficer.

D. Clearing for work access and staging areas shall be minimzed, and
di sposal sites shown on the plans shall be utilized. Additional permts and
approvals will be required if Contractor proposes use or clearing of areas

not shown in the Contract Docunments. Contractor shall assune al
responsi bility for obtaining such permts and approvals, and for any tine
del ays associated with the pernmitting process.

-- End of Section --
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SECTI ON 01061

ENVI RONVENTAL PROTECTI ON

PART 1 GENERAL

1

1

1 SCOPE

This Section covers prevention of environmental pollution and danage as the
result of construction operations under this contract. For the purpose of
this specification, environnental pollution, and damage is defined as the
presence of chenical, physical, or biological el enents or agents which
adversely affect human health or wel fare; unfavorably alter ecol ogica

bal ances of inportance to hunman life; affect other species of inportance to
man; or degrade the utility of the environnent for esthetic, cultural,

and/ or historical purposes. The control of environnment pollution and
damage requires consideration of air, water, and |land, and includes
management of visual esthetics, noise, and solid waste, as well as other

pol l ut ants.

.2 REFERENCE SPECI FI CATI ONS

Section

No. Section Title

01060 \Water Quality Standards
01100 Envi ronnent al Managenent
01560 Di version and Care of Water
01561 Dust Contro

01563 Pol I ution Contro

01565 Construction Spoils Handling

.3 QUALI TY CONTRCL

The Contractor shall establish and naintain quality control for

envi ronmental protection of all items set forth herein. The Contractor
shall record any problems in complying with | aws, regulations, and

ordi nances, and corrective action taken.

.3.1 Subcontractors

Assurance of conpliance with this Section by subcontractors will be the
responsibility of the Contractor.

.4 NOT1 FI CATI ON

When the Contracting Oficer notifies the Contractor in witing of any
observed nonconpliance with Federal, state, or local |aws, regulations, or
permits, the Contractor shall, after receipt of such notice, informthe
Contracting O ficer of proposed corrective action and take such action as
may be approved. |If the Contractor fails to conply pronptly, the
Contracting Oficer nmay issue an order stopping all or part of the work
until satisfactory corrective action has been taken. No tine extensions
will be granted or costs or damage allowed to the Contractor for any such
suspensi on.

5 PROTECTI ON OF ENVI RONMENTAL RESOURCES
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1

The environnental resources within the project boundaries and those
affected outside the limts of permanent work under this contract shall be
protected during the entire period of this contract. The Contractor shal
confine his activities to areas defined by the draw ngs and specifications.
Envi ronnental protection shall be as stated in the foll ow ng subparagraphs:

.5.1 Protecti on of Land Resources

The Contractor shall not renove, cut, deface, injure, or destroy |and
resources including trees, shrubs, vines, grasses, topsoil, and land forns
wi t hout special pernission fromthe Contracting Oficer except as otherw se
specified or indicated. See Paragraph 1.6 for additional requirenents
relating to protection of trees during excavation in the vicinity of a tree.

.5.2 Di sposal of Garbage

Gar bage shall be placed in containers which are enptied on a regul ar
schedule. Al handling and di sposal shall be conducted to prevent
cont ami nati on.

.5.3 Ref use Di sposal and O eanup

Ref use shall be defined as debris other than such organic nmaterials as
brush or tree stunps.

.5.3.1 Ref use Di sposa

The cost of refuse disposal, such as transportation, handling, dunping fees
as applicable, and simlar cost, shall be included in the contract price.
Ref use shall be disposed of off site, in accordance with all local, state,
and Federal rules and regulations, at the Contractor's expense.

.5.3.2 Fire Hazard

Cloths, cotton waste, and other conbustible materials that m ght constitute
a fire hazard shall be placed in closed netal containers and placed outside
or destroyed at the end of each day. The Contractor shall conply with al
Washi ngt on Departnment of Natural Resources (WDNR) industrial fire
restrictions, and shall nodify or cease work in accordance wi th changes in
fire restriction |evels.

5.4 Restrictions

The Contractor will not be pernmitted to deposit refuse in existing garbage

1

cans or refuse dunpsters. C eaners shall not be poured, drained, or washed
into plunbing fixtures or sanitary or stormsewers. Debris, dirt, dust,
and stains attributable to or resulting fromthe work effort shall be
renoved, cleaned, or effaced by the Contractor to the satisfaction of the
Contracting Oficer prior to acceptance of the job. Refuse shall not be
burned. Burning of vegetation or tree stunps will not be all owed unless
the worksite is in an area approved for burning.

.5.5 Di sposal of Chem cal or Hazardous Waste

Chem cal or hazardous waste shall be stored in corrosion-resistant
containers, renoved fromthe work area, and di sposed of in accordance with
Federal , State, and local regulations.

5.6 Di sposal of Discarded Materials
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1

1

1

1

Di scarded materials, other than those which can be included in the solid
wast e category, shall be handl ed as directed.

5.7 Protecti on of Water Resources

The Contractor shall keep construction activities under surveillance,
managenment, and control to avoid pollution of surface and ground waters.
The Contractor shall performroutine water quality nonitoring as designated
in section 01060.

5.8 Parti cul at es

Dust particles, aerosols, and gaseous byproducts from construction
activities, processing, and preparation of materials shall be controlled at
all tinmes, including weekends, holidays, and hours when work is not in
progress. Hydrocarbons and carbon nonoxi de em ssions from equi pnent shal

be controlled to Federal and state allowable linmts at all tinmes.

6 PROTECTI ON OF TREES DURI NG EXCAVATI ON

Care shall be exercised by the contractor when excavating trenches in the
vicinity of trees. Were roots are 2 inches in dianeter or greater, the
trench shall be excavated by hand and tunnel ed. When | arge roots are
exposed, they shall be wapped with a heavy burlap for protection and to
prevent drying. Trenches dug by nachi nes adjacent to trees having roots
l ess than 2 inches in dianmeter shall have the sides hand trinmed naking a
clean cut of the roots. Trenches having exposed tree roots shall be
backfilled within 24 hours unl ess adequately protected by noist burlap or
canvas.

.7 MAI NTENANCE OF POLLUTI ON CONTRCOL FACI LI TI ES

The Contractor shall maintain all constructed facilities and portable
pol lution control devices for the duration of the contract or for that
l ength of time construction activities create the particular pollutant.

8 RESTORATI ON OF LANDSCAPE—{(-VEGETAH-ON—SUCH-AS—FREES,—PLANFS—AND-

Grass areas disturbed near the new retaining wall and the new sedi mentati on
pond shall be replaced in kind by sedding—er—seeding. Sed-shall—be-
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Grass seeding shall be installed on a m ninmum 2-inch topsoil and according
to Section 02921 SEEDI NG Restoration of |andscape such as trees and

plants in the staging and stockpile area or the disposal area will not be
required.

1.9 STORMMTER PERM T

1.9.1 The Washington State Departnent of Ecol ogy requires a stormwater

di scharge permit for construction that involves any soil disturbing
activities, such as clearing, grading, excavating and/or denolition that
will disturb 1 acre or nore of land area AND that will have a di scharge of
stormmvater fromthe site into surface water(s), or into stormdrai nhage
systens that discharge to surface waters. Surface waters include wetl ands,
ditches, rivers, unnaned creeks, |akes, estuaries, rivers, reservoirs, and
mari ne waters. As required, based on the above, the Contractor shall apply
for a construction stormwvater general pernit fromthe Departnment of

Ecol ogy. Necessary information for pernmit requirements and application
procedures can be obtained at:

http://ww. ecy. wa. gov/ prograns/ wg/ st or mvat er/ construction/cnst_prnt_fin. pdf

1.9.2 |If applicable, the Contractor shall provide the Contracting O ficer
with a copy of the construction stormwvater general permt and all necessary
supporting documentation required by the permt. This includes a
Construction Stormvater Pollution Prevention Plan (SWPPP) designed by
qual i fied personnel. The SWPPP nust be approved by Washington State

Depart ment of Ecol ogy and by the Contracting Oficer prior to construction
activities. The objective of the plan is to mninize erosion of disturbed
areas during the construction and post construction phases of a project.
The Contractor will be required to control all construction operations in
strict conpliance with the approved SWPPP

PART 2 NOT USED.

PART 3 NOT USED.
-- End of Section --
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SECTI ON 01100

ENVI RONMVENTAL MANAGEMVENT

PART 1 GENERAL
1.1 SCOPE

Thi s section describes the project on-site nanagenent structure relative to
environmental protection. The section describes the role,

responsibilities, and authority of the Government's Environnental Nbnitor.
Descri bed are environnental submttal requirenments, environnmenta

coordi nation, reporting, and docunmentation of environnental protection
activity. This Section describes requirements for environnenta

managenent, whi ch may suppl enent such provisions of federal, state and

| ocal statutes, ordinances and regul ations.

1.2 GENERAL REQUI REMENTS

The Contractor shall conply with all provisions of federal, state and | oca
statutes, ordinances and regul ations pertaining to the prevention of
environmental pollution and the preservation of public natural resources.

1.3 REFERENCE SPEC! FI CATI ONS

Section 01060, WATER QUALI TY STANDARDS
Section 01561, DUST CONTROL

Section 01563, POLLUTI ON CONTROL

Section 01565, CONSTRUCTI ON SPO LS HANDLI NG

O0m>

1.4 SUBM TTALS
1.4.1 ENVI RONVENTAL MANAGEMENT SUBM TTALS

The Contractor shall plan and conduct all work in a manner that will
prevent environnental pollution and preserve public natural resources
within the Green River Watershed. The Contractor shall subnit to the
Contracting O ficer for review and approval an Environnental Managenent
Plan that shall include detailed submttals for
: Water quality nonitoring and water quality maintenance;

erosi on and sedi nent control;

di version and care of water;

ener gency denobilization;

spill prevention, contai nment and response;

pollution control;

energency pl anni ng and response;

wat ercraft preparati on and operation;

Descriptions, sketches, and cal cul ations shall be included as appropriate
in all submttals. The Contracting Officer will review and return the

Envi ronnment al Managenent Plan submittals to the Contractor. Supplenments to
the Environnental Managenent Pl an addressing new construction activities
not included in the initial Environmental Management Pl an shall be prepared
and submtted to the Contracting Oficer for approval. The Contractor wll
not be permtted to performany work or conduct any activity within the
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G een River Watershed until the Contractor's initial Environmental
Management Pl an and subsequent suppl ements have been approved by the
Contracting Oficer.

1.4.2 ENVI RONVENTAL MANAGEMENT PLAN CONTENTS

1.4.2.1 The contractor shall submit a water quality nonitoring and
mai nt enance plan addressing, at a mninmum the foll ow ng:

The qualifications of the Contractor's Environnmental Coordinator

Daily schedule for sanpling of Fecal coliformbacteria, pH
tenperature, Total Dissolved Oxygen, and turbidity at seven sites above and
bel ow Howard Hanson Dam and within 200 feet of the work area. Sanpling
shal |l be subject to Howard Hanson Dam i nt ake safety protocols.

Sanpl i ng procedures for the paraneters outlined above, including
references to standards and practices.

Data col l ection, storage, transm ssion and archiving procedures. These
shall, at a mnimm consist of field notes taken on water proof paper,
pi ctures of each sanpling | ocation and any unusual conditions observed
through out the project, data recording in a conputer spreadsheet, weekly
transm ssi on of spreadsheets in both hard copy and digital formto the
Cor ps' Environnmental Monitor, and transm ssion of final spreadsheets,
sanpling | ogs or books, and pictures to the Contracting Oficer.

The Water Quality submittal shall conply with all directions in section
01060 Water Quality Standards.

1.4.2.2 The Contractor shall subnit an Erosion and Sedi nent Contr ol
Subm ttal addressing, at a mninum the follow ng:

How t he Contractor intends to construct, inspect, operate, and maintain
sedi nent and erosion control el enents.

Show that all erosion control work is to be conpleted before any
construction disturbance begins in any given area. The Contractor nay
schedul e the erosion control work in phases, providing no construction
activity, including truck traffic, occurs in a segnment with inconplete
erosi on control work.

Met hods for sediment and erosion control measures for all work not
shown on the Draw ngs, including:

8 Addi ti onal earthwork proposed by Contractor

§ Tenporary access or haul roads.

8§ Stagi ng, Contractor's field office, and Contracting Oficer's field
of fice.

§ Mat eri al storage areas.

8 Spoi | s areas.

Met hods and schedul es for operating, inspecting, and nmintaining
erosion control facilities and equi pnment.

The nane and 24-hour-a-day phone nunber and alternate contacts for
contractor personnel responsible for operating and maintaining erosion and
sedi nent control facilities.

Met hods for site restoration of the followi ng areas:
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Wor k ar eas.

Spoi | s areas.

Ofice area.

St agi ng and storage areas.

w W W W

Shop draw ngs, sanples, and product data.
Sanpl es of all fabrics.
Manuf acturer's data on all products.

Include in the submittal facilities not shown on the Drawi ngs that the
Cbntractor requires to acconplish the work. Such facilities include, but
are not limted to, staging areas, parking areas, and a
cl eani ng/ di si nfection area.

1.4.2. 2— The Contractor shall submt a Diversion and Care of Water
Subm ttal addressing, at a mninum the foll ow ng:

Drawi ngs showi ng the | ocation, size, and construction details of water
di version and handling features such as sedi nentation ponds, ditches, and

sunps.

Manuf acturers' literature on each of the elements described in the
submittal show ng the equipnent.

Drawi ngs of the designated decontam nati on and wash down sites
i ndicating the location and size of the facilities and neans of water
conveyance to the hol ding tank.

Description of turbid water conveyance treatnent and di sposal systens
to be used on the project. The systemshall neet the criteria noted in this
and other sections of the Specifications. The overall goal of these systens
is to prevent release of turbid or contaminated water into surface waters.
These systens shall include:

8 Source of waters and di sposal |ocations for water and solids;
8 Pl ans showi ng net hod of punping and system contr ol
§ Pl ans showi ng storage, treatnent, and disposal features (tanks and

val ves).

8§ Cal cul ati ons showing all items neet design criteria.

8 I nformati on on punps, piping, and fittings showi ng they neet the
design criteria.

8 Description of the activities that will potentially generate turbid
wat er .

8§ Proposed met hods and details of collection and transni ssion of
turbid water to the settling ponds and dispersal facility.

8§ Description of procedures for operating and nai ntaining turbid
water treatnent facilities.

8 Procedure for pressure and |leak testing of pipe transporting turbid
wat er s.

8§ Action Plan for activities in case of turbid water facility
damage/ fail ure.

1.4.2.3—~ The Contractor shall submit an Emergency Denobilization
Submittal addressing, at a mninmm the foll ow ng:

8§ Criteria for denobilization
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8§ Conmuni cation structure of Contracting Oficer and Contractor
enmer gency denobilization status.

8 Deci sion responsibility to denpbilize.

§ Sequence of perform ng denobilization, indicating denobilization
activities with high priorities.

8§ Handl i ng of construction site water follow ng re-nobilization

8§ Conti ngency for inconplete denobilization

8 Interimstagi ng and storage for denobilized equi prent.

8 Estimates on the anobunt of tinme needed to denobilize based on
activities being carried out.

8§ Schedul e and format of desktop and field denobilization drills.
8§ Plans for handling fixed equi pment such as crane that may not be
able to be renoved in an 8-hour period.

1.4.2.4- The Contractor shall submit a Spill Prevention, Containment, and
Response Submittal addressing, at a mninmum the foll ow ng:

8§ Locati on of chenical and petrol eum storage and refueling area.
8 Li st and use of chenicals stored on-site.
8 Drawi ngs of chem cal and petrol eum storage and refueling area

detail.

§ Fuel i ng and chemnical / petrol eum station | ayout and construction
feat ures.

8§ Description of spill prevention best managenent practices to be
i mpl emented by the Contractor.

8 Spill Response Decision Tree for spills on land and in water.
8 Prioritized Notification List for spills on land and in water.
§ Spill Containment Kit contents and | ocations.

8§ Description of Spill Containnent Procedures.

§ Land Spill

§ \ater Spill

8 Personnel Responsibilities

8 Spill reporting protocol follow ng containment.

§ Spil'l clean-up product details.

1.4.2. 5~ The Contractor shall submt a Pollution Control Submtta
addressing, at a mininmum the follow ng:

8 Per sonnel access controls.

§ Vehi cl e access controls

§  Signage.

8 Mobi I'i zati on and denobilization controls.

8 Control I'ing equiprment and materials to be in contact with the
reservoir.

8 Stati onary equi pment contai nnent.

§ Di si nfecti on and cl eani ng procedures.

8§ Met hods to minimze and preclude trem e concrete fromentering the
wat er col um.

Cheni cal and petrol eum housekeepi ng neasures.

Construction rubbish and garbage controls.

Sanitary waste controls.

Equi pnent nai ntenance and refueling controls.

Per sonnel trai ning.

Dust control .

A list of products and quantities of petroleunichenical products
roposed for use during the work.

Material Data Safety Sheets and ot her rel evant environnenta
ocunentation for all proposed petrol euml chem cal products.

Docurent ati on of environmental |y acceptabl e petrol euni chem ca

w QO WT W W W W W w w
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products in processes and equi pnent wherever possible.

8 Li st of hydraulic equipnent on-site and type of hydraulic fluid
used.

§ Met hod for tracking and nonitoring the type and anmounts of

chemi cals stored and used on site.

1.4.2.6—~ The Contractor shall subnmit an Emergency Pl anning and Response
Submittal addressing, at a mninmm the foll ow ng:

§ Descri ption of circunstances under which emergency response wll be
needed.

8§ Si gned agreement with the Energency Response Firm for 24-hour
services to address spills or other environmental emergencies.

8 Verification that the contracted firm can address all substances to
be used on-site and firmcredentials.

§ Description of roles and responsibilities of entities affected by
an energency situation, including the Contractor, energency response
firm Corps, and TPU

8§ Timing of energency response firmsite visit.

8 Prioritized notification list.

8 Specific responsibilities of on-site personnel during emergency
situations.

8§ Emer gency response decision tree.

8§ Schedul e of periods critical to TPU s drinking water supply.

1.4.2. 7 The Contractor shall submit a Watercraft Preparation and
Qperation Submittal addressing, at a mninmum the foll ow ng:

8§ Detail ed informati on about proposed watercraft including a photo
and prior uses. Witercraft shall not have been previously used in
pol | uted water or sewage.

8 Met hods for inspecting, cleaning, and disinfecting watercraft and

i Mmersed materials and equi pnent. C eaning and disinfection shall be
done in the presence of the Environnmental Monitor or his representative.
8 Pl ans for contai nment on watercraft.

8§ Met hod for removing bilge and ot her accunul ated water on

wat ercraft.

8 Cont ai nnent trays or methods for all equiprment, chem cals, and
petrol eum on watercraft.

§ List of all notors and equi pnent to be used on watercraft. Mtors
for propul sion and equi pnent on watercraft shall not rel ease any fluids
to the water.

8§ Met hods for |aunching, |oading and |Ianding of all watercraft. The

[ aunchi ng and | andi ng met hods rmust mninize di sturbance of bottom
sedinments in order to reduce turbidity.

§ Met hods for nooring, anchoring and docking nethods and | ocation of
oi | containnent boons.

1.4.3 ENVI RONVENTAL MANAGEMENT PLAN

1.4.3.1 The separate submittal elements of the approved Environnmenta
Managenent Pl an shall be assenbled into a working docurment that shall be
readily available for reference during project construction. The approved
submittals shall be bound in | oose-leaf style in 1-1/2-inch 3-ring

not ebooks with each submttal clearly indexed. The notebook shall be
clearly labeled on the cover and the side as Howard Hanson Dam Fi sh Passage
Facility Project - Environnental Managenent Pl an Vol ume (vol ume numnber
required only if nmore than 1 volune). The Contractor shall provide the
Contracting Oficer with four copies of the approved Environnental
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Managenent Pl an. The Environnental Management Pl an worki ng docunent shal
be kept current by inserting supplenments including, but not linmted to,
approved subm ttal s addressi ng new construction activities, mnutes and
records of attendance at environmental neetings, reports issued by the
Envi ronnental Monitor, and any reports issued by regulatory or permitting
agenci es.

1.4.3.2 Upon conpl etion of the work the Contractor shall subnit four
copi es of the project final Environnental Managenent Plan to the
Contracting O ficer.

1.5 Envi ronnment al Mboni t or

The Contracting Oficer will provide an Environmental Mnitor tasked with
monitoring—revi ewi ng envi ronmental managenent activities and water quality
for the Geen River Watershed. The Environmental Mnitor wll|l mopitor—
revi ew construction activities to verify that the Contractor conplies with
the environnental managenent requirenments of these Specifications and
project submittals. The Environnental Mnitor will meriter—review Howard
Hanson Dam Reservoir and Green River turbidity and other water quality
paraneters nmeasured by the Contractor to verify that the requirenents of
these specifications are being met. Mnitoring shall also be conducted by
t he Environmental—Mnitoer—Contractor at borrow sites, waste sites, and
staging areas to verify environnental protection. The Contractor shal
provi de access to all areas of its operations and cooperate with the

Envi ronmental Monitor in the execution of nonitoring operations. The

Envi ronmental Monitor is not authorized to direct the Contractor to perform
work functions or work site clean up. Presence or absence of the

Envi ronmental Monitor shall not relieve the Contractor of its
responsibility to maintain environnental protection controls and practices
and all provisions of federal, state, and |ocal statutes, ordi nances and
regul ations pertaining to the prevention of environnental pollution and
preservation of public natural resources.

1.6 CONTRACTOR S ENVI RONMVENTAL COORDI NATOR

The Contractor shall appoint an Environmental Coordinator fromthe
supervisory level of its staff to coordinate environmental matters. This
person shall work directly with the Contracting O ficer concerning water
quality permts and other environnental matters.

1.7 ENVI RONMENTAL COORDI NATI ON

The Contracting O ficer, Environnental Mnitor, and Contractor's

Envi ronment al Coordi nator shall attend weekly environmental neetings with
personnel responsible for the environnental nmanagenent at the jobsite.
Subcontractors shall also be in attendance at the discretion of the
Contracting O ficer. Meetings shall be schedul ed and conducted by the
Contracting Oficer. The discussions at such neetings shall include, but
not be limted to, the requirenments of the Environnmental Managenent
Submittals. Records of neeting attendance and meeting m nutes shall be
kept by the Contractor and submtted to the Contracting Officer within five
days followi ng the neeting. Attendance records and minutes shall also be
inserted into the Environnental Managenent Pl an worki ng docunent. The
frequency of the environnental neetings may be reduced at the discretion of
the Contracting Oficer.

1.8 ENVI RONVENTAL EDUCATI ON
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The Contractor shall conduct weekly environnmental education nmeetings with
its personnel and subcontractors on the subjects in the Environmenta
Management Pl an. The subjects shall enphasize proper handling of sanitary
wast e, petrol eum products and chem cals and control of turbid waters and
pol lution. Records of the neetings shall be kept and submitted to the
Contracting O ficer. All new personnel on the project shall be inforned as
to the contents of the ENVI RONMENTAL MANAGEMENT PLAN before coming on-site.
The Environnental Mnitor may attend the nmeeting at Monitor's discretion.

1.9 ENVI RONVENTAL REPORTI NG AND DOCUMENTATI ON

A Records will be kept by the Environnmental Mnitor on Contract
conmpliance and conpliance with environnental permts and regul ations. These
records and reports will be submitted to the agencies issuing permts and

other health and resource managenent agencies. A copy of all reports wll
be given to the Contractor for insertion into the Environnmental Mnagenent
Pl an wor ki ng docunent .

B. There will be periodic visits to the jobsite by regul ating agencies
including, but not limted to, King County Departnent of Public Health,
Washi ngton State Department of Ecol ogy, Departnment of Fish and Wldlife,
and Departnent of Health. The purpose of these visits is to enable the
representatives of these agencies to review jobsite conditions and ensure
that applicable regulations are being followed and permt conditions are
being fulfilled. The Contracting O ficer, Environnental Monitor and, if
requested, the Contractor shall participate in these periodic visits. The
Envi ronmental Monitor will prepare mnutes of visits and provide copies to
the Contracting Oficer.

PART 2 PRODUCTS Not used.

PART 3 EXECUTI ON
The Contractor shall submt the Environnental Managenent Plan in its
entirety according to the submittal scheduling and tineline requirenments of

Section 01330 SUBM TTAL PROCEDURES. The Contractor shall execute the
Envi ronnment al Managernent Pl an.

-- End of Section --
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SECTI ON 01501

CONSTRUCTI ON FACI LI TI ES AND TEMPORARY CONTROLS

PART 1 GENERAL

1

1 AVAI LABI LI TY OF UTILITY SERVI CES

1.1.1 The Contractor shall be responsible for providing his or her own
water and electricity. Water nmay be drawn fromthe reservoir but such
water is not regarded as potable. |If the contractor intends to use
reservoir water for concrete, the AClI provisions on the use of non-potable
wat er shall govern. To ensure water quality, the Contractor shall provide
a backfl ow preventi on device, approved by the Contracting O ficer, for use
in drawing water fromthe reservoir.

1.1.2 Water can also be obtained fromthe well shown on the draw ngs.

.2 SANI TARY PROVI SI ONS

Contractor shall provide sanitary accommopdati ons for the use of enpl oyees
as may be necessary and shall nmaintain acconmodati ons approved by the
Contracting O ficer and shall conmply with the requirenments and regul ati ons
of the State Health Departnent, County Sanitarian, or other authorities
havi ng juri sdicti on.

.3 TEMPORARY ELECTRI C W RI NG

. 3.1 Tenporary Power and Lighting

The Contractor shall provide construction power facilities in accordance
with the safety requirements of the National Electric Code NFPA No. 70 and
the SAFETY AND HEALTH REQUI REMENTS MANUAL EM 385-1-1. The Contractor, or
its del egated subcontractor, shall enforce the safety requirenents of

el ectrical extensions for the work of subcontractors. Wrk shall be
acconpl i shed by journeyman el ectri ci ans.

.3.2 Constructi on Equi prent

In addition to the requirenents of SAFETY AND HEALTH REQUI REMENTS MANUAL,
EM 385-1-1, tenporary wiring conductors installed for operation of
construction tools and equi pnment shall be either Type TWor THW cont ai ned
in metal raceways, or shall be hard usage or extra hard usage

mul ti conductor cord. Tenporary wiring shall be secured above the ground or
floor in a workmanli ke manner and shall not present an obstacle to persons
or equiprment. Qpen wiring nmay only be used outside of buildings, and then
only in accordance with the provisions of the National Electric Code.

.3.3 Submttals

Submit detail ed drawi ngs of tenporary power connections. Draw ngs shal
include, but not be limted to, main disconnect, grounding, service drops,
service entrance conductors, feeders, GFCI'S, and all site trailer
connecti ons.

.3.4 Phone Facilities

The Governnment will provide tel ephone service for the project. The service
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will include 3 separate lines for the sole use of the contractor.
1.4 FI RE PROTECTI ON

During the construction period, the Contractor shall provide fire

extingui shers in accordance with the safety requirenments of the SAFETY AND
HEALTH REQUI REMENTS MANUAL, EM 385-1-1. The Contractor shall renove the
fire extinguishers at the conpletion of construction.

1.5 STAG NG AREA

Contractor will be provided adequate open staging area as directed by the
Contracting Officer. Area is unsecured, and Contractor shall nake
provisions for its own security.

Contractor shall be responsible for keeping staging area, and office area
clean and free of weeds and uncontrolled vegetation growmh. Weds shall be
renoved by pulling or cutting to within 1-inch of ground level. Lawn areas
shall be mown to keep growth to less than 2-inches. Al |oose debris and
materi al subject to being noved by prevailing winds in the area shall be

pi cked up or secured at all tines.

If the area is not maintained in a safe and clean condition as defined
above the Contracting O ficer nay have the area cl eaned by others with the
costs being deducted fromthe Contractor's paynent.

The Contractor may use the area in front of the spillway for staging
subject to the follow ng:

A. TThe Contractor's equi pnent |ocated in that area nust be renoved
within 8 hours upon forecast of a flood that has the potential to inundate
the area. The Contractor's equi prent shall be noved to areas above
elevation 1,220 ft. and nmust remain until the Contracting O ficer allows
re-nmobilization to that area as specified in Section 01050 of this
docunent .

B. The Contractor's use of the area allows for uninpeded access for
normal operations by the Dam operations personnel.

1.6 HOUSEKEEPI NG AND CLEANUP

Pursuant to the requirenents of C ause CLEANI NG UP and C ause ACCI DENT
PREVENTI ON, of the CONTRACT CLAUSES, the Contractor shall assign sufficient
personnel to ensure conpliance. The Contractor shall subnit a detailed
witten plan for inplementation of this requirement. The plan will be
presented as part of the preconstruction safety plan and will provide for
keeping the total construction site, structures, and accessways free of
debris and obstructions at all times. Wrk will not be allowed in those
areas that, in the opinion of the Contracting Oficer, have unsatisfactory
cl eanup and housekeeping at the end of the precedi ng day's normal work
shift. At |least once each day all areas shall be checked by the Qality
Control person of the Contractor and the findings recorded on the Quality
Control Daily Report. 1In addition, the Quality Control person shall take
i mmedi ate action to ensure conpliance with this requirenent. Housekeeping
and cl eanup shall be assigned by the Contractor to specific personnel. The
nane(s) of the personnel shall be available at the project site.

1.7 PROIECT SI GN
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Contractor shall furnish and install one project identification sign and
one safety performance sign in accordance with conditions hereinafter

speci fied and | ayout shown on drawi ngs attached at end of this section,
except Corps communication mark will be Government furnished. Corps
conmuni cati on mark shall be secured with gal vani zed screws. All lettering
shal | be bl ock type, upper case. Letters shall be painted black on white
background using exterior-type paint. Sign shall be maintained in

excel lent condition throughout life of job. Project sign shall be |ocated
as directed. Upon conpletion of project, sign shall be renoved and shal
remain the property of Contractor except Corps comrunication mark wll
remai n property of the Governnent.

1.8 ELEVATED WORK AREAS

Wirkers in el evated work areas in excess of 6 feet above an adj oi ni ng
surface require special safety attention. 1In addition to the provisions of
SAFETY AND HEALTH REQUI REMENTS MANUAL, EM 385-1-1, the follow ng safety
neasures are required to be submtted to the Contracting Oficer's
Representative. Prior to conmencenent of work in elevated work areas, the
Contractor shall submt draw ngs depicting all provisions of his positive
fall protection systemincluding, but not limted to, all details of

guardrails. |If safety belts and harnesses are used, the positive fal
protection plan will address fall restraint versus fall arrest. Body belts
will ONLY be used for fall restraint, they will not be used for fall arrest.

1.9 CONSTRUCTI ON COORDI NATI ON MEETI NGS

Contractor shall attend a weekly coordination neeting with the Contracting
Oficer's Representative and representatives of the using service. During
the neeting, the Contractor shall be required to present in witing, and
di scuss his specific construction plans for, the follow ng 2-week peri od.
The first week's schedule shall be firmand the second weeks' schedul e may
be tentative and subject to change as conditions warrant. The schedul e
shal | be detail ed describing planned work activities, crew sizes and

| ocations, and any utility and access restrictions to base activity which
may be caused by planned construction. Any scheduling of outages wll be
performed at this nmeeting. Any Contractor activity affecting base security
needs, such as scattered crews and nunmber of workers per crew, will be
detailed in the witten schedul e and di scussed during the nmeeting. This
weekly neeting is in addition to the construction progress charts or
networ k anal ysi s submi ssi on requirenents.

1.10 TRAFFI C CONTROL
1.10.1 Traffic Control Pl an

The Contractor shall submit a Traffic Control Plan for noving traffic
through and around the construction zone in a manner that is conducive to
the safety of notorists, pedestrians, and workers. This plan shal

i ndi cate schedul i ng, placement, and mai ntenance of traffic control devices
in accordance with the U S. Department of Transportation, Federal H ghway
Adm ni stration publication, Manual on Uniform Traffic Control Devices. The
Contractor shall obtain, in witing fromthe Contracting Oficer, approva
of the Traffic Control Plan. The Contractor shall subnmit his Traffic
Control Plan at |east 15 working days prior to conmencenent of street or
road work Excavations shall not remain open for nore than 1 working day
wi t hout approval. The Contractor shall identify by site inspection and
indicate on the plan all roads and trails used by mlitary or civilian
wheel ed and tracked vehicular traffic and, by traffic control devices,

DACW67- 03- R- 0001 SECTI ON 01501 Page 3 R0O009



Cof f erdam & Excavati on, Howard Hanson Dam 03040

prevent this traffic fromentering the construction zone.
1.10.2 Contractor's Vehicles

Contractor's vehicles shall carry proof of insurance at all tines and shal
be equipped with CB radios (to be tuned to Channel 10). Contractor

enpl oyee parking will be provide in the designated areas at the TPU
Watershed Office. The Contractor is responsible for providing shuttle
transportation fromthe designated parking areas to the work at the dam
(approx. 4 mles). Trade vehicles (e.g., pipefitting, electrical truck,
etc.) will be pernitted on the worksite as needed to perform construction
activities. Contractor's trucks shall be preceded by pilot cars while
traveling along the access road to the damsite. Pilot cars for |owboys
shal | be coordinated in advance with the Contracting Officer. Drivers
shal |l report their positions at every mle marker (spaced at approxi mately
half-mle intervals). Wen two trucks approach one another, the driver of
the truck nmoving toward the project shall pull over, state where he has
pul l ed over, and wait for the other truck to pass until the other truck has
passed. Contractor's vehicles shall only park in approved areas in
accordance with the parking plan provided by the Contracting Oficer.

1.10.3 Bridge and tunnel limtations are as foll ows:

Access Bridge #79: 4-axle at 160 tons. Wdth - 16 feet, height - 22 feet.
Spill way and Tower Bridge: 20-ton, single axle.
Weyco RR Tunnel: Wdth - 16 feet, height - 22 feet.

1.11 UTI LI TIES NOT SHOMN

T he Contractor can expect to encounter, within the construction limts of
the entire project, utilities not shown on the drawi ngs and not visible as
to the date of this contract. If such utilities will interfere with
construction operations, he shall inmediately notify the Contracting
Oficer verbally and then in witing to enable a determi nation by the
Contracting Oficer as to the necessity for renobval or relocation. |f such
utilities are removed or relocated as directed, the Contractor shall be
entitled to equitable adjustnment for any additional work or delay. The
types of utilities the Contractor nmay encounter are waterlines, sewerlines
(stormand sanitary), gaslines, fueling lines, steam ines, buried fue
tanks, septic tanks, other buried tanks, conmmunication |ines, and
powerlines. These utilities may be active or abandoned utilities.

1.12 GOVERNMENT W TNESSI NG AND SCHEDULI NG OF TESTI NG

The Contractor shall notify the Contracting Officer, by serial letter, of
dates and agenda of all performance testing of the foll owi ng systens:
nmechani cal (including fire protection and EMCS), electrical (including fire
protection) nedical and food service systens a mninum of 10 cal endar days
prior to start of such testing. In this notification, the Contractor shal
certify that all equipnent, materials, and personnel necessary to conduct
such testing will be available on the schedul ed date and that the systens
have been prechecked by himand are ready for perfornmance and/ or acceptance
testing. Contractor shall also confirmthat all operations and nai ntenance
manual s have been subnitted and approved. NO PERFORMANCE ANDY OR ACCEPTANCE
TESTI NG W LL BE PERM TTED UNTI L THE OPERATI ONS AND NMAI NTENANCE MANUALS HAVE
BEEN APPROVED.

Government personnel, at the option of the Governnent, will travel to the
site to witness testing. |If the testing nmust be postponed or cancel ed for
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what ever reason not the fault of the government, the Contractor shal
provi de the Government not |ess than 3 working days advance notice (notice
may be faxed) of this postponenment or cancellation. Should this 3 working
day notice not be given, the Contractor shall reinburse the Governnent for
any and all out of pocket expenses incurred for naking arrangenents to

wi tness such testing including, but not Iimted to airline, rental car,
neal , and | odgi ng expenses. Should testing be conducted, but fail and have
to be reschedul ed for any reason not the fault of the Government, the
Contractor shall simlarly reinburse the Government for all expenses

i ncurred.

1.13 HARD HAT SI GNS

The Contractor shall provide 24 by 24 inch square Hard Hat Area signs at
each entry to the project or work area as directed by the Contracting
Oficer. Amnimumof two signs will be required. Signs shall be in
accordance with the sketch at the end of this section

1.14 CONTRACTCOR' S FI ELD OFFI CE TRAI LERFI ELD OFFI CE TRAI LER

The Contractor will be allowed to use the area adjacent to and on the north
and west of the existing admnistration building (referred to as the
"Project Ofice" on plate Cl.2 of the contract drawings) to locate a field
office trailer or trailers. The Contractor is required to coordinate the

| ocation with the Contracting Oficer and provide for safety of the
trailers in the required contract traffic control plan. The Contractor—

shakkfﬁapﬂksh—a—kpakkepr—een%aknkng—neP—Less—PhaH—@OO—sqaaFe—feePT—Lﬂ—a—

1.15 WATER QUALI TY TRAI LER
The Contractor shall furnish a smaller trailer, containing not |ess than

600 square feet, in a location designated by and for the use of the
Contracting Oficer for Water Quality verification work. The trailer shal
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be furnished a desk 5 feet long by 3 feet wide, with a side drawer and a
center drawer that can be locked. A work table with two chairs and one
stool shall also be furnished. A wall |ocker shall be furnished which is
sui table for hanging coats and rain gear and as general storage. It shal
be 60 inches to 72 inches high, 18 inches to 24 inches w de, and 18 inches
deep (mninmun). The building shall have a door with a lock set with two
keys. The building shall feature at |east one window with not less than 6
square feet of glass area. The door shall be 2 feet, 8 inches wi de by 6
feet, 8 inches high. Contractor shall provide a ten pound, nultipurpose,
dry chemcal fire extinguisher, rated for type A, B, and C fires.

Exti ngui sher shall be nounted at a strategic |ocation, coordinated with the
Contracting Oficer. The Contractor shall furnish and maintain adequate
electric lights and wall outlets, heat, air-conditioning, and drinking

wat er for the building, and shall perform any necessary mai ntenance and

di sposal of waste to the building. Drinking water shall be either supplied
and maintained daily in insulated water can or be provided via piping to an
i ndoor sink. Suitable enclosed sanitary toilet and |lavatory facilities
shall be furnished in the immediate vicinity of the building and kept clean
by the Contractor. Contractor shall be responsible for installing all
utility hookups, tie downs, skirting, slabs, foundations, steps and

| andi ngs as necessary to nmeet all local, county, state and federal codes
and regulations. The trailer will remain property of the Contractor and
shal |l be renoved fromthe site upon conpletion of the project.

PART 2 (NOT APPLI CABLE)

PART 3  (NOT APPLI CABLE)

DACW67- 03- R- 0001 SECTI ON 01501 Page 6 R0O009



Cof f erdam & Excavati on, Howard Hanson Dam 03040

SECTI ON 01560

DI VERSI ON AND CARE OF WATER

PART 1 GENERAL
1.1 SCOPE

The Howard Hanson Dam Reservoir stores water for use by over 300,000 people
in the south Puget Sound region. It is of vital inmportance to protect the
reservoir fromcontam nation. This section describes the requirenents for
the diversion, collection, and conveyance of waters generated by
construction processes, seepage, dewatering, precipitation or any other
controll able waters falling onto or diverted around the construction site
or waste and spoils area.

1.2 GENERAL REQUI REMENTS

1.2.1 The Contractor shall be responsible to supply, install, operate,
mai ntain, and relocate or nove as construction progresses, all equi pnent
(including all portable punps, generators, piping, valves, supports and
appurtenances as required) for the conpl ete conveyance and handling of all
water from dewatering wells, seepage wells, static wells, surface water
runof f from di sturbed and non-di sturbed areas as indicated in the
construction Drawi ngs in accordance with these Specifications.

1.2.2 The Contractor shall provide on-going nai ntenance and operation of
wat er diversion systens until such tinme that construction of the Fish
Passage Facility in the excavated areas of this contract begins (Phase 2
construction). Phase 2 construction will commence within 60 days of the
schedul ed conpl etion date of the contract associated with this docunent.

1.3 SUBM TTALS

1.3.1 Prior to perform ng any work, the Contractor shall submit a
Di version and Care of Water Submittal as specified in Section 01061
ENVI RONMENTAL PROTECTI ON

1.3.2 Any di version systens the Contractor nay add that are not shown on
the draw ngs shall be designed, submitted for approval, installed, and
tested using the criteria noted in this section. The Contractor shal
obtain approval fromthe Contracting Officer of plans, installation tests,
and ongoi ng perfornmance.

1.4 CLEAN WATER SYSTEMS

The Contractor shall, when possible, capture and divert stormmater prior to
contact with a disturbed construction area. Stormwater from undi sturbed
areas and dewatering water fromdewatering wells shall be collected and

di scharged to the Green River and the reservoir at |ocations identified on
the drawings. |If at any tinme the Contractor is unable to contro

stormvat er and dewatering water prior to contact with a disturbed area that
wat er shall be treated as turbid water and conveyed to the sedi nentation
pond until such time that Contracting O ficer approved diversion can be

i nstalled.
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1.5 TURBI D WATER SYSTEMS

1.5.1 Turbid water shall be defined as any water that through rain, snow,
or seepage comes in contact with a disturbed construction area.

1.5.2 Al stornmnater and seepage water that cannot be diverted around the
construction site shall be captured and conveyed to the sedi mentati on pond
prior to discharge to the reservoir per the draw ngs.

1.5.3 A Cvil Engineer licensed in the State of Washi ngton shall design
the turbid water conveyance, settling, and di scharge systens.

Sedi ment ati on ponds shall conformto design criteria listed in this
section. Submittals of sedinmentation pond design shall include stanped

cal cul ations and drawi ngs. The Contracting Oficer shall review and approve
all submittals fromthe Contractor

1.5.4 Al materials used in the portions of the turbid water systens that
will or may reasonably come in contact with water draining to the reservoir
shal | be new and approved by the NSF, FDA, and/or UL for contact with
potabl e water. All equi prrent and construction materials coming in contact
with the reservoir shall be disinfected in accordance with Section 01061,
ENVI RONMVENTAL PROTECTI ON

1.5.5 Design Criteria:

1.5.5.1 Al turbid water systens shall be designed to protect water
quality. Al systens shall be subject to approval by the Contracting
Oficer.

1.5.5.2 Dispersion and erosion control shall be provided at water rel ease
points sufficient to ensure the force and velocity of flow does not cause
er osi on.

1.5.5.3 The conceptual design of the sedinentation pond is shown on the
Drawi ngs. Final design will be provided by the Contractor and included in
the Diversion and Care of Water Subnittal as described in Section 01061 -
ENVI RONVENTAL PROTECTI ON for approval by the Contracting Officer. The
Contractor's final design shall be stanped by a State of Wshi ngton

| i censed professional engineer and neet, at a mninmum the follow ng design
criteria:

a. Parall el oil water separators at the inlet.

b. Inl et energy dissipation.

C. Surface oil absorbent boons.

d. Primary outl ets and energency spillways per the King County Surface
Wat er Manual

e. Capability to handle stormflows for a 6-year return storm per the
Dr awi ngs.

f. A mni mum surface area of 7,500 ft2 measured at outlet riser

g. A mininmumtotal depth of seven feet.

h. A mninmumlength:width ratio of 3:1 and a naxi mum of 6: 1.

i The spillways shall convey, at a mninmumtw ce the naxi mum punped
flowrate with 1 foot of freeboard.

j- The Pond #1 spillway shall discharge to Pond #2; no externa
di scharge from Pond #1 shall be all owed.

k. A mininmmriser pipe dianeter of 42 inches.

l. Maxi mum di scharge velocity neasured at the diffuser pipe outfal
shal | not exceed 2.0 ft/sec.
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1.5.5.4 The conveyance system shall have sufficient capacity, to carry al
identified turbid flows to the disposal area(s). The punp(s) shall be
capabl e of running with flows nuch | ess than its design capacity for |ong
peri ods of tine.

1.5.5.5 The conveyance systemshall be installed as an el enent of
nmobi | i zation and shall be activated prior to any disturbing activity.

1.5.6 Testing and Mai ntenance of Systens:

The Contracting O ficer shall observe initial testing of all turbid water
systens with non-turbid water. Water may be obtained fromthe reservoir for
this purpose. The Contractor shall not be allowed to proceed until these
systens operate to the satisfaction of the Contracting Officer. |In the
event of systemfailure or mal function, the Contracting O ficer nmay issue a
stop work order for all work that depends on proper functioning of the
failed system Repairs shall be nade at no additional cost to the
Contracting Oficer.

.6 PROCESS WATER HANDLI NG OQUTSI DE OF CONSTRUCTI ON AREA

1.6.1 Equi prrent washdown and decont anmi nation operations wi-k—shal |l take

pl ace at a |l ocati on downstream of the of the water supply intake pipe near

t he Headworks gate as identified in the drawi ngs by the Contracting O ficer.
Coordinate with Tacoma Public Utilities (TPU) for a TPU representative to

be present for all such decontam nation operations. Wastewater fromthese

processes shall be collected at the washdown and decontam nati on areas and

conveyed to the appropriate tenporary hol ding tanks for eventual off-site

di sposal

1.6.2 The Contractor may conduct equi pnent washdown at an off-site
| ocation. Inspection and disinfection of all equipnment shall occur
imediately prior to entrance to the watershed.

PART 2 PRODUCTS

2.

1 PORTABLE PUMPS, HOSE, AND PI PI NG

Portabl e punps shall be of sufficient capacity and head to neet anticipated
flows and pressure requirenents. Al hose, piping and appurtenances shal
neet pressure requirenents and be sized to allow for flow velocity within
its capability. Hoses shall be free fromleaks. Engine driven punps shal
neet the contai nment and fueling requirements of Section 01061

ENVI RONVENTAL PROTECTI ON.  Subrmer si bl e punps, hose, pipe, and fittings
imersed in water leading to or in the reservoir shall neet the

requi rements of Section 01061, ENVI RONMENTAL PROTECTI QN, regarding prior
use, cleaning, and disinfection.

PART 3 EXECUTI ON

3.

1 WATER HANDLI NG COLLECTI ON

The Contractor shall install, nmaintain and operate the facilities required
to collect and convey stornmwater, process water, dewatering discharge,
seepage and all other dewatering systenms within the work limts to the

sedi nent treatnent facilities or direct discharge |ocations as shown on the
proj ect draw ngs.
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3.1.1 Dewat eri ng Wat er

Systens for dewatering shall have the capability of operating continuously
without interruption at their full discharge capacity for required periods
to fully protect the work fromflooding and to prevent discharge of turbid
or polluted water.

3.1.2 St or mwat er and Seepage

Ditches, swal es, berns, sand bag walls, sunps, punps and ot her neans shal
be enployed to collect all stormmvater and seepage and convey it fromthe
construction area as shown on the Drawi ngs. Al stormwater and seepage
water in contact with disturbed areas shall be piped to the sedinmentation
pond per the Drawings. Silt fences and straw bal e check danms shall be used
in conjunction with ditches, swales and berns. Alternate nethods designed
by the Contractor and approved by the Contracting Oficer may be used to
direct runoff if soil conditions, topography or other physical constraint
prevents the use of nethods shown on the Draw ngs.

3.1.3 Process \Water

Al waters originating fromsources other than precipitation, snowelt, or
seepage and used for purposes including, but not linmted to, disinfection,
washdown, bilge, etc. shall be properly contained in a tenporary storage
tank and transported off-site for proper |egal disposal.

3.2 SEDI MENTATI ON TREATMENT FACI LI TI ES

Al stormnater and seepage water in contact with disturbed construction
areas shall be collected, conveyed to, and treated in, a sedinentati on pond
bef ore di scharge to the reservoir

3.3 DI SPERSAL SYSTEMS

The Contractor shall install, operate, and naintain the sedi ment pond
di spersal system according to design criteria.

3.4 TURBI D WATER TREATMENT FACI LI TY OPERATI ONS

The Contractor will be responsible for constructing, operating and

mai ntai ning the turbid water sedinentation pond treatnent facility as
required to nmeet water quality regulations until such tinme that operation
is taken over by the Contracting Oficer. The facility shall include al

pi ping, vaults, excavations, structures, etc. to convey, treat, and provide
detention for all turbid water generated by the construction activities of
the project.

3.5 CATCH BASI NS

Catch basins shall be installed as indicated in the project draw ngs and
shall be a Type 1, 1L, or 1P catch basin as required per Standard Plan B-1,
B-1a, or B-1b, as noted in WBDOT Standard Pl ans for Road, Bridge and
Muni ci pal Construction, (latest edition).

3.6 PRESSURE PI PE
Pi ping to be used for conveying the turbid water to the sedi nentati on pond

shal | be designed by the Contractor and approved by the Contracting
Oficer.
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3.

7 NONPRESSURE Pl PE

Pi pi ng layouts and details shall be subnmitted to Engi neer for review and
approval . The pipe shall be adequately restrained to prevent novenent or
damage due to pressure surges, water hammer or any other force on or in the
pi pe. The pipe shall be protected from danage by the construction equi prent.

. 8 Pl PI NG DEMOBI LI ZATI ON

Al'l pressure and non-pressure piping will be flushed to renove sedi nent and
drai ned to sedinent pond prior to denobilization.

.9 ELECTRI CAL PONER

The Contractor shall supply a reliable source of electrical power for al
facilities requiring such power. Backup power supply is required for the
turbi d water conveyance and treatnment facilities. Distribution of power

will be in accordance with all applicable codes.

-- End of Section --
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SECTI ON 01563

POLLUTI ON CONTROL

PART 1 GENERAL

1

1 SCOPE

This section describes the work required to control water pollution caused
by construction activities.

.2 REFERENCE SPEC! FI CATI ONS

Section 01050, EMERGENCY DEMCBI LI ZATI ON

Section 01100, ENVI RONMENTAL MANAGEMENT

A

B

C Section 01561, DUST CONTROL

D Section 01565, CONSTRUCTI ON SPO LS HANDLI NG
E

Section 13202, FUEL STORACE SYSTEMS

.3 SUBM TTALS

The Contractor will submt, for approval by the Contracting Oficer,
submittal s addressing:

Pol lution Contro

Spill Prevention, Containnent, and Response
Enmer gency Pl anni ng and Response

Watercraft Preparation and Use

The mini mumrequirenents for these subnittals are outlined in Section 01100
- ENVI RONVENTAL MANAGEMENT.

.4 PRQIECT CONDI TI ONS

The Contractor shall nmaintain pollution control systens throughout the life
of the contract including during periods when construction activities are
reduced or shutdown. During the life of the contract the Contractor shal
comply with all provisions of federal, state and | ocal statutes, ordi nances
and regul ations pertaining to the prevention of environnental pollution and
the preservation of public natural resources.

PART 2 PRODUCTS

2.

1 OL SPILL CLEANUP KI'T

The Contractor shall at all tines maintain two energency spill clean-up
kits on site. The kits shall be secured and identified as "energency use"
only. Each oil spill cleanup kit shall contain the following itenms as a
m ni mum

a. Twel ve nmedi um wei ght nmetal fence posts, 6 feet |ong
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b. 100 Feet of 1/4-inch rope for anchoring boomns
C. Two axes
d. Two hanmer s
e. Two shovel s
f. Two screened pitchforks
g. Two 6-Volt flashlights including extra batteries
h. 200 Feet of portable oil contai nment boom
i 200 Feet of oil absorbent boom
j- Five 5-Gallon enpty containers with |ids
K. Two pair of cotton work gl oves
l. 40 Feet of 1/4-inch mesh screen, mninmm 3 feet high
m A mni mum of 100 oil absorbent pads
n. 25 Pl astic garbage bags
0. A map of the drainage area
p. A copy of the Emergency Response Plan with notification procedures
and tel ephone

2.2 O L ABSORBI NG MATERI ALS

2.2.1 GENERAL

O | absorbing products shall be ol eophilic and hydrophobic, constructed of

bl own pol ypropyl ene fibrous naterial neeting the requirenents described
bel ow and shall be 3M Brand G| Sorbent as manufactured by Cccupati ona

Heal th and Safety Products Division/3M St. Paul, M nnesota or equal.
2.2.2 PHYSI CAL PROPERTI ES
Property Test Met hod Val ue
M | dew M L-1-631 M | dew and rot resistant

Section 3.5.7

Per f ormance unaffected between
20° F and 150° F

Tenper at ure Range

Humi dity Per f ormance unaffected by 100%
relative humdity at 100° F for
25 days
Fl ammability ASTM D2859 Resistant to flammability. Shal
ASTM D1929 not autoignite at tenperature
bel ow 650° F
G| Absorption M L- S- 28600 Absorb 20-30 times its weight in
Section 4.4.3 oi | depending on the grade and
ti me exposed
Wat er Repel | ency M L- S- 28600 Less than 0.5 grams water /gram
Section 4.4.3 Absor bent
2.2.3 OTHER PROPERTI ES
Q| absorbing materials shall have sufficient strength to allow themto be

secured and renmain in position for the applications shown. The materials
shal | be reusabl e and shall not have any irritating or toxic effects on
personnel which handle the material. The Contractor shall supply oi
absorbing materials in the formof sheets, rolls, sweeps, pillows or boons
as required for effective control of spilled oil at the various project

R0O009
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| ocati ons.
2.2.4 TYPES OF O L ABSORBI NG MATERI ALS
2.2.4.1 O | Absorbent Pads

The oil absorbent pads shall be sorbent sheets approximately 18 inches by
18 inches by 3/8-inch thick. Pads shall be easy to apply, retrieve, and
shal | be reusable. They shall be new 3M Brand, Mdel No. T-1 56 or equal

2.2.4.2 O | Absorbent Boons

The oil absorbent boom shall come in mnimum 10-foot sections and be at

| east 5 inches in dianeter. Boom shall be constructed of oil absorbing
materi al contained in an open mesh skin. The ends shall be constructed to
al | ow easy attachnent of one boomto another to form | onger boons or for
anchoring. The boom shall be 3M Brand Mdel T-270 Sorbent Boons or equal .

2.3 BOAT AND MOTOR

The Contractor shall provide a boat dedicated for use on environnenta
actions and nonitoring. Mnimm boat |ength shall be 14 feet. The boat
shal | be washed down, decontam nated, and inspected by a representative of
Taconma Public Utilities prior to use in the reservoir. The boat shall be
equi pped with a mni mum 9-hp, 4-cycle gasoline powered notor, oars, and
Coast Cuard approved life jackets and other safety equipnent as required by
the appropriate regul atory agencies. The boat shall be rigid hull
fiberglass or alum num and shall be stored in the reservoir within an oi
contai nment boom The notor well shall be plugged such that it does not
drain outside the boat and shall always contain oil-absorbing pads while
operating in water. Bilge punps shall not discharge into reservoir.

2.4 RESERVO R O L CONTAI NMVENT BOOM

The oil contai nment booms shall be used to contain oil slicks on surface
waters as shown in the project Drawi ngs. The boom shall be high visibility
yel | ow, heavy-duty, vinyl or plastic coated polyester or nylon fabric

(m ni mum wei ght 22 oz/sq. yd.) and be resistant to ripping, tearing,
abrasi on, weather, oils, and chemicals. It shall be designed for use in
water. It shall have 12-inch flotation with a mnimm 24-inch skirt.

M ni mum | engt h per section shall be 50 feet. Boom sections shall be
provided with connections to allow quick, secure, coupling which will not
allow oil to pass through. Ballast shall be provided and shall be secured
to the bottom edge of the boom The fabric shall have a m ni numtongue tear
strength of 150 pounds per inch and a mininmumgrab tensile strength of 500
pounds per inch. The reservoir oil containment boomshall neet the

requi rements specified and shall be Action Petrol eum Standard G| Boom
Model AP3601 or equal

2.5 EMERCGENCY SPILL KIT O L CONTAI NVENT BOOM

The energency spill kit oil containnment boom shall neet the requirenents
speci fied bel ow and shall be Action Petrol eum Spill Recovery Standard QO |
Boom Model AP10 or equal. M ninmum requirenents include:

Boom Tensil e Strength 5, 000 pounds

Fabric Wi ght 22 ounces

Fabric Tensile Strength 5, 000 pounds

Fabric Tongue Tear Strength 150 pounds
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2.

Buoy Ratio 3.25

Fl ot ati on Air or Foam
Hei ght 10 i nches

Fl oat di aneter 4 inches
Skirt Length 6 inches
Bal | ast Chain Y4 inch

6 SPECI AL MESSAGE SI G\S

Speci al nessage signs shall be constructed as shown on the Draw ngs. The
signs shall be of nediumor high-density plywood with exterior glue, and
shall conformto Section 9-28.5 of the Standard Specifications for Road,
Bri dge, and Municipal Construction (WSDOT/ APWA) (| atest edition). Paint
shal | be enanmel conpatible with the environnent and the I ength of the
project and shall conformto the requirements of Section 9-28.5 of the

St andard Specifications for Road, Bridge, and Minicipal Construction
(WsDOT/ APWA) (| atest edition). Wod support posts shall conformto Section
9-28.15(2) of the Standard Specifications for Road, Bridge, and Minicipa
Construction (WSDOT/ APWA) (|l atest edition).

.7 REFUELI NG AND CHEM CAL/ PETROLEUM STORAGE AREAS

A The refueling and chem cal / petrol eum storage area shall be sized,
desi gned, constructed, and naintai ned by the Contractor in accordance with
those mi ni mum requirenents, dinensions, and design elenments as indicated in
the project Draw ngs.

B. Ref uel i ng and chem cal / petrol eum storage area shall be located-as—
indi-cated-on—the project—brawings proposed within the general project area
by the Contractor subject to approval of the Contracting Oficer. |If the
Contractor proposes to use areas not shown as work limits in this contract,
he shall provide docunentation of the rights acquired to use the property
frompertinent |andowners, including the City of Tacona. Liner materials
shall be installed as indicated on the project Drawi ngs. Al edges shal

be keyed into the earth and contai nment bernms shall be continuous around
the conplete perineter of the contai nnent portion of the storage area.

. 8 LI NER MATERI ALS

.8.1 | mper neabl e Li ner

| rperneabl e liners for contai nment areas shall be a material neeting the

m ni mum physi cal properties |listed bel ow and rated by the manufacturer and
supplier for containing all chem cal or petrol eum products being contai ned.
Li ner shall also be suitable for exposed use with weathering and W

resi stance provided. For containment of only petrol eum products the |iner
material shall be 36-m | Cool guard HR Tripolyner Alloy/El val oy, or other
approved equal inpermeable material. Contractor nmay wish to provide a
heavi er material and provide cover to protect the Iiner from weathering and
UV exposure to limt required mai ntenance during the project. The liner
shal | not be degradable by the petrol eum chem cal substances used by the
Contractor and that will maintain its integrity due to abrasion.

.8.2 Li ner Protection

1. Liners placed in truck or equi pnent access pathways of the refueling
and chem cal / petrol eum st orage areas shall be protected above and bel ow as
fol | ows:

a. Rol | snooth and conpact subgrade to 95% maxi num density per WSDOT
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Standard Pl ans for Road, Bridge and Munici pal Construction, (Iatest
edition), Section 2-03.3(14)D. Renove all sharp objects, sticks,
debris. Install a single |ayer need punched GCL "Bentomat DN' by CETCO
or equal. Install single layer of 30 mi| PVC |iner, "Enviro Liner", by
Layfield or approved equal followed above by 16 0z non-woven
geotextile, "MRIFY 1600" by TC Nicolon or approved equal. Cover
geotextile with an 8" layer of 2" mnus angul ar rock.

2. Liners not in truck or equipnent access pathway shall be 2 |ayers of

30m| PVC liner, "Enviro Liner", by Layfield or approved equal. All

penetrations shall be sealed and all pipe openings shall be nmade with a

boot sized for the pipe opening and sealed to the liner material. Sand bag
hol d downs may used as ballast to hold liner in place.
3. Foot traffic or container storage areas shall be constructed with a

m ni mum 4" | ayer of 5/8" mnus crushed rock with a wood pl anki ng wal kway or
¥ plywood covering constructed over the crushed rock to protect |iner
integrity

2.8.3 Contractor shall imrediately repair all punctures, abrasions,
tears, or any other damage due to use or aging of the liner to the
satisfaction of the Contracting Officer at no additional cost to the
Contracting O ficer throughout the life of the construction contract. PVC
Li ner M ni mum Physi cal properties:

Typi cal Property Test Met hod 30 m |
Gauge (nomnal)  ------- 30
Thi ckness (m|s) ASTM D1593 28.5
Specific Gavity ASTM D792 1.2
Tensile Properties ASTM D882

Break Strength, Ibs/in. Met hod A (MD & TD) 73

El ongati on at Break % Met hod A (MD & TD) 350

Modul us at 100% Met hod A (MD & TD) 34
Tear Resistance, |bs/in. ASTM D1004, Die C 8.5
Low Tenp, pass ASTM D1790 -29C
Di nensional Stability ASTM D1204 ( MD&TD) 3
Wat er Extraction ASTM D3083 0. 15
Vol atile Loss ASTM D1203 (A) 0.7
Resi stance to Soil Buri al ASTM D3083

Br eaki ng Fact or 5%

El ongati on at Break 20%

100% Modul us 20%
Wat er Vapor Transmi ssion ASTM D814, nax 5.0 X 10-9 cnil sec
Hydrostatic Resistance, | bs/in2 ASTM D751 (A 100

M ni mum Speci fications for Factory Fabricated Seans:

Peel Strength, |bs/in. 15
Shear Strength, |bs/in. 58.4
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2.9 CATCH BASI NS
Catch basins shall be installed as indicated in the project draw ngs and
shall be a Type 1, 1L, or 1P catch basin as required per Standard Plan B-1
B-1a, or B-1b, as noted in WSDOT Standard Pl ans for Road, Bridge and
Muni ci pal Construction, (latest edition).

2.10 BACKFLOW PREVENTERS

Backfl ow preventers assenblies shall be approved by the Washington State
Depart ment of Heal th.

2.11 DI SI NFECTI ON AND CLEANI NG AREA

The Contractor shall build the Disinfection and cleaning area at the | ocation

shown on the draw ngs.

A The construction of the truck and equi prment access pat hway through the
di si nfecti on wash-down area shall be similar to the refueling and
chem cal / petrol eum st orage area access.
B. Liners placed in truck or equi pnent access pathways of the refueling
and chem cal / petrol eum storage areas shall be protected above and bel ow as
fol |l ows:
1. Rol | snmooth and conpact subgrade to 95% maxi num density per WSDOT
Standard Pl ans for Road, Bridge and Munici pal Construction, (|atest
edition), Section 2-03.3(14)D. Renove all sharp objects, sticks,
debris. Install a single |ayer needl e punched GCL "Bent onat DN' by
CETCO or equal. Install single |layer of 30m| PVC liner, "Enviro
Liner", by Layfield or approved equal foll owed above by 160z non-woven
geotextile, "Mrify 1600" by TC N col on or approved equal. Cover
geotextile with an 8" layer of 2" mnus angul ar rock
2. Liners not in truck or equipnent access pathway shall be 2 |ayers
of 30m !l PVC liner, "Enviro Liner", by Layfield or approved equal
Al'l penetrations shall be sealed and all pipe openings shall be nade
with a boot sized for the pipe opening and sealed to the liner

material. Sand bag hold downs nay used as ballast to hold liner in
pl ace.
3. Cat ch basins shall be installed as indicated in the project

drawi ngs and shall be a Type 1, 1L, or 1P catch basin as required per
Standard Plan B-1, B-1a, or B-1b, as noted in WSDOT Standard Pl ans for
Road, Bridge and Municipal Construction, (latest edition).

2.12 DECONTAM NATI ON EQUI PMENT AND SUPPLI ES

Decont am nation of construction materials, boats, and equi pnment entering
the reservoir shall require the followi ng itens:

1. Pressure washer having a m ni mum pressure of 2,000 pounds per
square inch.

2. St eam cl eaner.

3. Pressurized tank sprayer or spray bottle suitable for chlorine

application.
4. Chl ori ne bl each
5. Bi odegradabl e soap (for equi prent and materials that woul d be
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damaged by chl orine).
Rubber boot s.

7. Splash suit or full waterproof rain gear

8. Rubber gl oves and duct tape.

9. Coggl es.

10. Chlorine dip tank (for small equi pnment and naterials).

11. Washdown pad with drain to wastewater holding tank (for |arge
equi prent and materials as shown on the Draw ngs).

12. Sodi um t hi osul fate or ascorbic acid or other dechlorinating
chem cal (for chlorine neutralization).

13. Field test kit for total residual chlorine.

14. Process water source

2.13 SMALL EQUI PMENT CONTAI NMVENT

Al notorized, portable, stand alone, or stationary equi prment shall have
completely liquid tight, self supporting, containment pans placed under the
equi pnent. The contai nment pan shall be sized to hold 110% of the vol une
of all fuels, oils, and liquids contained within the equiprment. The

equi prrent pan shall be accessible for easy nonitoring and shall have a | ow
point to facilitate the pumping or renoval of contam nated liquids. Al

| eaks, spills, accunul ated stormwater, or liquids shall be imediately
renoved fromthe contai nment pan and transferred off-site for proper

di sposal by the contractor.

PART 3 EXECUTI ON
3.1 GENERAL

A The Contractor shall take all necessary precautions to assure that
sedi nent, debris, petrol eum products, chemicals or other contaminants wll
not enter the Eagle Gorge Reservoir or the Green River which is Tacoma
Public Utilities public water supply and a val uable fishery resource.
Acceptabl e | evel s of contam nants for the work shall be as specified under
the rules and regul ations of the State of Washi ngton Adm nistrative Code
(WAC), the Water Quality Standards specified in Section 01060, or as
required by the pernmits or agreements with all federal, state, and | oca
agencies for this project.

B. Construction activities shall be perfornmed by nethods that will

prevent entrance, or accidental spillage, of solid matter, contam nants,
debris and ot her objectionable pollutants and wastes into streans, rivers,

| akes, and flowi ng or dry watercourses. Such pollutants and wastes incl ude,
but are not restricted to, refuse, earth and earth products, garbage,
cement, concrete, sewage effluent, & industrial waste, radioactive

subst ances, nercury, oil and other petrol eum products, aggregate processing
tailings, mulching products, mneral salts, and thernmal pollution. In
addition to the Water Quality Standards specified herein, the Contractor
shall conmply with the requirenment and water quality criteria of WAC Chapter
173-201 for Class A water use. Al pollutants and all waste and sludge from
the sedinentation and treatnment facilities shall be disposed of in an
approved nanner and at |egal disposal sites. The Contractor shall secure

| egal disposal sites.

C. Chemical enulsifiers, dispersants, coagul ants or other cleanup
compounds shall not be used wi thout prior witten approval. Contam nated
soil and vegetation resulting fromaccidental spills shall be excavated and
renoved i mediately to a | egal disposal site.
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D. Concrete preparation and pl acement activities shall not cause the pH
of surface waters to violate water quality standards. Runoff from concrete
preparati on areas shall be controlled and routed to the wastewater
treatment systemor other approved system The pH | evel s of wastewater
discharge to the forest floor shall be within the range of 6.0 to 9.0.

Treat nment shall be provided as needed to mmintain these |evels.

E. Petrol eum and chem cal contai nment areas shall be desi gned consi stent

with design criteria in General Notes as shown on the Project Draw ng. The

Contractor may design such facilities for nore adverse conditions at its

di scretion and expense. Damage to such facilities, which results fromacts

of nature beyond the reference criteria, shall be inmediately repaired. The
cost of such repairs shall be by Force Account as specified in Division 1 -
General Ternms and Conditions.

F. Donestic animals will not be allowed on the project site or in
vehicles in the watershed.

G Fi shing or swinmming will not be allowed in the Geen River or the
Eagl e Gorge Reservoir or other surface waters. The Contractor shall disniss
any worker violating this rule.

H. Wor kboats and barges shall be operated in a manner to mninmze wake
and waves washi ng agai nst the shoreline. Care in shallow areas shall be
exercised to minimze disturbances of bottom sediments with prop wash or
boat maneuvers.

l. The Contractor shall take all necessary precautions to assure that all
equi pnrent and nmaterials (permanent or tenporary) used in the reservoir are
decont am nated according to the procedures outlined in this Specification.

J. Washi ng or flushing concrete delivery trucks or other equipnment wthin
the Green River Watershed area shall not be permtted.

K. The Contractor shall respond inmedi ately to energency situations as
directed by the Contracting Oficer, where the quality of the water is
threatened and shall take corrective action to elimnate or at |east
tenmporarily contain the contam nants until a nore permanent solution to the
probl em can be determ ned. Sheens and rai nbows on surface waters shall be
cont ai ned and nopped i mredi ately.

3.2 O L SPILL CLEANUP KI TS

Use approved oil absorbing materials to renmove oil. The Contractor shal
provide and maintain two kits as specified in this Section with new spill

cl eanup and contai nnent equi pnment. One kit shall be stored at the | ower
staging area and one kit at the upper naintenance facility area. Small,

| oose itens of equipnent shall be stored in secure boxes that can be easily
carried by two workers, and transported in the bed of a pickup truck. Boxes
shal |l be painted yellow and | abeled OL SPILL KIT - EMERGENCY USE ONLY. The
contents of each kit shall be used only for enmergency purposes and not in
the routine execution of the work.

3.3 AL ABSCRBI NG
The materials shall be secured so as to effectively acconplish the task and
shal |l not be disturbed by effects of wind, rain and other environmenta

factors, or construction activities. G| absorbing material shall be reused
according to the manufacturer's recommendati ons and shall be di sposed of in
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a manner, which is approved by the regul atory agencies and is in accordance
with the manufacturer's recomendati ons.

3.4 BOAT AND MOTOR

The Contractor shall provide a dedi cated boat and notor as specified for
Contractor and ENVI RONMENTAL MONI TOR envi ronmental protection and
nmonitoring activities. The boat and motor shall not be used in the routine
prosecuti on of the work.

3.5 O L CONTAI NVENT BOOVB

G| containnent boons shall be noored to maintain a nininmm 20-f oot

di stance between barges or other work equi pnent |ocated in the water and
the boom unl ess ot herwi se shown or specified. The boom shall be pl aced
around areas and activities where equipnent is working at the water's edge
or in the water. The boom shall be adequately anchored and secured. At the
intersection of the boomand the shoreline, absorbent pillows shall be used
to fill in any gaps to prevent |eakage of floating debris or oil around the
boom Pl acenment and anchoring of the boom shall be according to the

manuf acturer's approved met hods. The boom shall be designed to accommbdate
changes in water |evel and rapid denobilization (< 8 hours). Boomshall be
adj usted as other contam nants reach the water in the reservoir. The
Contractor shall protect the water quality and shall not rely solely on the
oil containnent boomto provide that protection. Sheens and rai nbows

contai ned within booms shall be cl eaned up i mediately.

3.6 EMERGENCY SPILL KIT O L CONTAI NVENT BOOM

The energency spill kit oil contai nnent boomshall remain in the secured
energency spill kits until needed. The boom shall be constructed and
designed to provide for full deploynent within 30 minutes. Once a spil

has been adequately contai ned and cl eaned up, the boom shall be dempbilized
and returned to storage.

3.7 SPECI AL MESSAGE SI GNS

Provi de one Type 1, Type 2 and one Type 3 signs. Provide a barricade with
every Type 3 sign. The signs shall be installed as shown on the Draw ngs,
in accordance with Standard Plan G 4a of the Standard Pl ans for Road,

Bri dge and Muni ci pal Construction (WSDOT/ APWA) .

3.8 REFUELI NG AND CHEM CAL/ PETROLEUM STORAGE AREA

The refueling and chem cal / petrol eum storage area shall function to store
and di spense the anticipated Contractor's fueling and chem cal needs

t hroughout the course of the construction. The Contractor shall be
responsible to supply and install all safety and operational equi pnment as
may be necessary to support the use and operations of the facility
consistent with these specifications, project Draw ngs, Washington State
OSHA and W SHA regul ati ons and codes for the Contractor's operations.

1. Al spills shall be inmediately contained and all contani nated
wat er, fuels, or other liquids shall be punped fromthe contai nnent
basin sunp and renmoved fromthe site for disposal by the Contractor

2. Contractor shall be responsible to maintain the refueling and
chem cal / petrol eum storage area in a neat, clean and safe manner
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3. The refueling and chenical / petrol eum contai nment area shall be
subj ect to inspection by the Contracting Oficer at the Contracting
Oficer's discretion. The Contractor shall imrediately renmedy any and
all noted potential problens or conditions that may adversely affect
wat er or environnental quality.

3.9 BACKFLOW PREVENTERS

Backfl ow preventers shall be installed on water systems which use water
obtained fromthe reservoir, or any surface or ground water. The backfl ow
preventer shall be as close to the water source as practical and shall be
installed in accordance with, and approved by, the Washington State
Depart ment of Heal th.

3.10 PESTI Cl DES AND HERBI Cl DES AND | NSECTI CI DES

The Contractor shall not store, transport or apply pesticides, herbicides,
i nsecticides or agents containing these materials in the Geen River
Wat er shed.

3.11 AGREEMENT W TH SPI LL CLEANUP FI RM

The Contractor shall enter into an agreenent with a commrercial agency for
spill contai nment and cl eanup assistance at the reservoir in the event that
a major spill occurs. The cleanup firmshall be regularly engaged in the
busi ness of prevention, contai nnment, and renoval of oil pollution; and
shall be willing to maintain equiprment and work force in a state of

readi ness to provide pronpt response to oil pollution situations on a

24- hour basis. The agreenent shall indicate that credit checks have been
made and that all up front information has been collected and verified, so
that the clean up firmis inmmedi ately available to respond. The agreenent
time period shall begin prior to work on or near the Eagle Gorge Reservoir
and shall extend until all work is conplete, including denobilization. A
site visit prior to construction by a representative fromthe cleanup firm
shal | be conducted to review the situation and antici pate any unusual or
special conditions at the reservoir. The agreenent shall becone part of the
Envi ronnment al Managernent Pl an.

3.12 DI SI NFECTI ON AND CLEANI NG OF EQUI PVENT

Equi pnent di si nfection and cl eaning that conforns to these specificati ons may
be conducted off-site at the Contractor's discretion but nmust be done in the
presence of a representative of Tacona Public Uilities. Oherw se, al

di sinfection of equi pment shall be conducted at the facility required to be
built by the Contractor according to these specifications at the | ocation
shown on the contract draw ngs.

A Bef ore boats, barges, floating platforms or other equipnment that wll
cone into contact with reservoir waters enter the reservoir, they shall be
thoroughly steam cl eaned and washed to renove dirt, oil, and chenica

deposits, and sprayed or swabbed with a solution containing 200 ng/l of
chlorine. Diving equipnent shall be cleaned and disinfected prior to
entering the reservoir. O eaning and washi ng shall be perfornmed before such
equi pnent enters the watershed (defined by the TPU security gate), and
shall be verified by the Contracting O ficer and the ENVI RONVENTAL MONI TOR

B. The disinfection and cleaning site shall be sized, designed,
constructed, and maintai ned by the Contractor in accordance with those
m ni mum requi renent s, di mensi ons, and-design elenments and | ocati on as
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i ndicated in these specifications and project Draw ngs. Lecatien—shall—be—

i j j ——The site shall be restored to its
original condition at the end of the contract period. The Contractor shal
provi de and operate and nmintain all punping and washi ng equi pnent as
required to clean and disinfect all equipnent.

C. The Contractor shall conply with the followi ng activities associated
wi th disinfection and cl eani ng of equi pnent and construction materials to
be in contact with the reservoir.

1. Use machi nery, equipnent, and materials that have not previously
been used in other aquatic systens whenever possible.
2. Fol | ow t he decont anmi nation procedures outlined in this Section

bef ore begi nning work in the reservoir. The ternms "nmachi nery" and
"equi prrent" include, but are not limted to, boats, barges, trailers,
cabl es on heavy equipnent, drilling rigs, silt curtains, hoses, punps,
shovel s, waders, nets, scuba equipnment, scientific equi pnent, and any
ot her personal equipnent that will conme into contact with the waters of
the reservoir. The term"materials" includes all pernanent and
tenmporary construction materials including, but not limted to,
concrete, nmetal, plastics, pipes, hardware, cables, ropes, valves, or
other items used for the construction

3. Provide all of the decontani nation equi pnment and supplies.

4, Docurent ot her sites where nmchinery, equipnent, and materials
were used or stored during the previous 12 nonths.

5. Schedul e decontami nati on and i nspection of machi nery, equi pnent
and materials with the Contracting O ficer.

6. Reschedul e decontani nation and inspection if machinery, equipnrent,

or materials have been tenporarily taken offsite.
D. Equi pment and Material s Decontanination Procedure:

1. The decontam nati on requirenent covers all aquatic vessels,

machi nery, equi pment, and naterials that are new or have been
previously used outside the Geen River watershed and that will be
exposed to the waters of the reservoir or River. Any use of vessels or
equi prent in surface waters during the previous year nmust be docunented
with dates and |l ocation on an equi prent decontam nation | og. Equi prent
and material s decontami nati on on-site nust be conducted at the
decont ani nation area designated by the Contracting Oficer. The
decont ani nati on and cl eani ng procedure has four steps:

a. Vi sual inspection and physical renpoval and di sposal of
obvi ous plant fragments and nussel shell
b. Steam cl ean and/or pressure wash to renove all oil, grease
and debris.
C. Wash with chlorine solution
d. Fi nal visual inspection by Contracting O ficer or
ENVI RONVENTAL MONI TOR
2. The detailed procedure shall be:
a. Exani ne all parts of the equipnment, |ooking for any plant
fragments, nussel shells, or any foreign matter.
1) If material is green or |ooks like a clanshell, renove it.

Pay special attention to the followi ng areas where snall plant
pi eces or nussel shells can easily be hidden or | odged:

a) Storage wells and the floors of boats.

b) Mot or, propeller, and notor well.

c) H tch and bunper area.

d) Trailer franme, inside and outside.

e) Vehicle and trailer axles and fender wells.
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f) Cears and axles on nechani zed equi pnent (renove netal
grating to inspect these areas).

2) Properly di spose of renoved materials in a refuse facility
(e.g., garbage can). Conplete the remmining steps in the
decont ani nation process, even if no biological material is visible.
b. Pressure wash surfaces with hot water

1) Slowy direct the pressure washer streamat all surface,
especially the areas listed in Step a.1 above. The pressure washer
shal |l provide a mninumtenperature of 180 degrees F (82 degrees
C) and a m ni nrum pressure of 2,000 pounds per square inch.
Pressure washing technique may vary for materials having different
sensitivity to pressure and tenperature. The nozzle type, spray
di stance and application rate shall be adjusted to thoroughly
renove all foreign substances wi thout damagi ng the equi pnent being
decont ani nat ed. Boat notors and ot her equi pnent with internal
surfaces that contact water shall be flushed with at |east three
vol umes of hot water.

2) For new equi pnent or fragile materials that could be
damaged by the pressure washer stream (e.g., fabrics and
scientific instrunents), surfaces may be washed with a brush
during the next step instead of a pressure washer.
Tenperature-sensitive equi pnent nay be stored conpletely dry for
at least 10 days at the decontamination site as an alternative to
pressure washing with hot water. Mchinery and equi pnent
exhi biting petrol eum or chenical contanination shall be washed
off-site
C. Wash surfaces with chlorine solution, follow ng safety and
environnent al precautions outlined bel ow

1) Fol | ow pressure wash with chlorine solution (see bel ow)
applied with a coarse spray using a pressurized tank sprayer or
spray bottle. Concentrate spray especially toward tight spaces and
cranni es where plant pieces or shells nmight collect. Allow bl each
solution to remain on the equi prent for a mninumof 10 m nutes.

Ri nse beach solution off with fresh water.

2) For cl eani ng equi pnent that can be danaged by bl each
instead scrub with |iquid bi odegradabl e soap. For repetitive
decontani nation of snmall equipnent, a dip tank filled with
chlorine solution may be used instead of a coarse spray. For |arge
equi prent and vessel s, the coarse spray of chlorine solution nust
be collected on a wash pad that drains to a wastewater hol ding
tank. Spent chlorine solution in dip tanks or holding tanks nust
be neutralized before disposal onsite (see environnental
precautions bel ow).

3) Chlorine solution is not stable and nust be nmade fresh
daily. It readily deconposes to salt and water when exposed to
sunlight. An effective chlorine solution nust contain
approximately 200 milligrans per liter (ng/L) free available
chlorine. This concentration can be obtained by diluting fresh
househol d bl each (off-the-shelf O orox contains approximtely 5
percent chlorine), according to the followi ng table:

Househol d Bl each  Water

4 miilliliters 1liter

40 milliliters 10 liters
1 tabl espoon 1 gallon

1 cup 16 gal | ons

3-1/4 cups 50 gal |l ons

4) Personal safety precautions shall be taken at all tines
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when handling and applying chlorine solution
5) Envi ronment al Precautions for Use of Chlorine Solution

a) To protect the environnent, take care to prevent the
chlorine solution fromentering or being washed directly into
surface waters. The Contractor shall use a coarse spray for
chlorine applications, and rinse the equi pment where the rinse
water will puddle to allow tine for the photo-deconposition
process. Spent chlorine solution in dip tanks or wastewater
hol di ng tanks shall not be discharged onsite.

b) Sodi um ascorbate will neutralize chlorine at ratios
between 1.6 and 3 by weight, depending on pH of the solution
Based on a ratio of 2.5 for a pH of 7.8, 500 ng per Liter of
sodi um ascorbate is needed to neutralize 200 ng per liter of free
avai |l abl e chlorine. Therefore, 0.21 pounds (95 grans) of sodi um
thiosulfate is needed to neutralize 50 gallons (189 liters) of
chl orine sol ution wastewater. Adjust the anount of sodium
ascorbate in proportion to the amount of chlorine solution. Test
the neutralized chlorine solution for total residual chlorine
using a field test kit.

c) Inspect all surfaces again for plant fragments or nusse
shells. A final inspection and approval of vessels, machinery, and
equi pnent nust be conducted by the Contracting O ficer or
aut hori zed representati ve and docunented i n an equi pnent
decont am nati on | og.

3. Thi s decontam nati on procedure nmust be repeated if the machinery
or equiprment is removed fromthe work site

3.13 PETROLEUM CHEM CAL STORAGE
3.13.1 GENERAL

1. Petrol eum or chem cal products shall be stored at the designated
refuel i ng/ storage area shown—on-the Drawingsproposed by the Contractor
Petrol eum and chem cal products shall be contained i n OSHA- approved
contai ners and secured agai nst spill age.

2. The Contractor shall track the type, location and anpbunt of
petrol eum chemicals on site including that in storage, in use, and used.
Tracki ng nethods and forns shall be approved by the Contracting Oficer.
Conpl eted forns shall be submitted by the Contractor to the Contracting
O ficer twice each nonth.

3. Handl i ng and storage of oil and chenmicals shall not take place

adj acent to waterways. Shut off and | ock val ves shall be provided on tanks.
Shut of f nozzl es shall be provided on hoses. Locks shall be provided on
val ves, punps, and tanks. The fuel storage tanks shall meet the

requi renments of Section 13202A - FUEL STORAGE SYSTEMS.

3.13.2 BULK STORACE

Bul k storage shall be defined as storage of 55 gallons or nore of

pet rol eum’ chem cal product in one |location. The petrol eunfchenical storage
area shall be provided with an adequate contai nment di ke surrounding the
area as shown on the Drawi ngs to ensure mninmum soil contam nation in the
event of a spill. The volune of the inpoundnent above the finished grade
and bel ow the freeboard | evel, as shown on the Draw ngs, shall be equal to
the volune of all fluids stored in the area plus 10 percent m nimum The
cal cul ated i npoundnent vol une shall not include the catch basin, storm

drai nage culvert or the void space within the aggregate base. The bul k
storage area may be constructed entirely above existing grade by
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construction berms, bel ow existing grade by excavating the inmpoundnent or
some conbi nati on dependi ng on topography. Subgrade shall be snoothed to the
normal |y accepted limts of a snoboth bl aded dozer. Debris larger than 1/2
inch shall be renoved prior to placing the inperneable liner. Vehicle
traffic shall be minimzed within the storage facility. The integrity of
the inperneable |iner shall be maintained throughout the life of the
facility. Penetrations of the liner shall be linmted to those required for
drai nage piping. Al penetrations shall be sealed watertight. Al fuel and
ot her piping and hoses shall be above the contai nment basin and shall be
continuously visible and shall be properly protected to prevent danmage.

The inperneable liner shall be as specified in this Section. The liner

shal | extend beyond the limts of the inmpoundnent and be anchored as shown.
Two | ayers of non-woven geotextile (mininmumthickness 30 nmils for each

| ayer) shall be placed under the inperneable |iner.

3.13.3 NONBULK STORAGE

1. Storage of small volunes, defined as |ess than 55 gallons of petrol eum
or chemicals is allowed outside of the bulk storage areas if those
materials are being actively used in the construction process. Petrol eum
and chem cal materials not being actively used in the construction process
shall be stored in the bulk storage area.

2. Al'l non-bul k petrol eum chem cal containers shall be kept within a
wat ertight basin sized to hold 110% of the total stored contents. Storage
in non-bul k storage areas will not be allowed during non-work hours.

3. Al'l non-bul k storage areas shall be covered to prevent the collection
of stormmvater. The collection of stormmvater shall be nonitored daily or
nore often as needed.

3.13.4  SPILL PREVENTI ON AND CLEANUP
1. Adequat e petrol eum and chem cal product contai nnment, recovery,

cl eanup, restoration, and disposal supplies and equi pnent shall be
mai ntai ned at the project site at all tinmes in the event of an accidental

spill emergency. The name and | ocation of the spill cleanup firmas
specified shall be posted in a conspicuous |ocation on-site, at all tinmes.
State-of -the-art nethods and procedures of using such spill emergency

control supplies and equi pnent shall be inplenented in an expeditious and
effective manner, to mnimze the adverse inpacts of any such spil
ener gency.

2. El ectrically operated petrol eumor chem cal punping or transfer
devi ces shall be manned by knowl edgeabl e personnel at all times of
operati on.

3.13.5 CONTAI NVENT AREA USE AND MAI NTENANCE

1. Al'l contai nnent areas shall be inspected by the Contractor daily, and
in the event of rain, inspection frequency shall be tw ce a day.

I nspection will ensure that stormmater facilities are appropriately
functioning. 1In event of significant petrol eumor chenical |eakage or
spillage, all contam nated water shall be diverted to a tenporary tank for
transport and di sposal off-site. Fluids in any containment area that
contain significant amounts of oil or any spilled chem cals shall be
cleaned up imedi ately by the Contractor or the Contractor's spill response
firmand disposed of at a | egal disposal facility. The source of |eakage or
spillage shall be identified and repaired i nmedi ately or the equi pnent or
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containers shall be imediately renoved by the Contractor fromthe

wat ershed area in a way that prevents further |eakage. O eanup work shal
be performed at no additional cost to the Contracting O ficer. Contractor
shall follow all applicable federal, state, and local |laws in clean-up and
di sposal efforts.

2. The oil/water separators shall be inspected daily or in event of a
spill. Trapped oil shall not exceed one-half of the designed oi
cont ai nment vol ure.

3. Al'l contai nnent areas not specifically designated by the Contracting
Oficer to remmin as a permanent structure shall be renoved by the
Contractor imrediately upon conpletion of use. Facilities designated to
remain by the Contracting Oficer shall be thoroughly cleaned of any
accunul ated oil or chemcals by the Contractor upon conpletion of use.
Facilities to be renoved shall first be cleaned of any accunulated oil or
chemi cals by the Contractor. Debris fromthe renoval shall be haul ed
off-site for disposal. Disturbed areas shall be restored and provided
ground cover in accordance with Section 02272, ERCSI ON AND SEDI MENT
CONTROL, and Section 02935, HYDROSEEDI NG

3.14 STATI ONARY EQUI PMENT CONTAI NVENT

Al'l stationary equi pnment, operating or idle, in a location for nore than
one hour shall have oil absorbent pads placed beneath it. This includes,
but is not limted to, backhoes, cranes, |oaders, dozers, engine driven
punps, conpressors, generators, and trucks. Soiled pads shall be replaced
as often as necessary to preclude runoff of water containing petrol eum
sheens. Pads need to be picked up inmedi ately when equi pnent is noved. Each
pi ece of heavy equi pnent shall carry one enpty 5-gallon bucket with lid, 5
absor bent pads, and a shovel for use in a petroleumspill. Stationary

equi prrent which is not self-propelled such as conpressors, and generators,
whi ch contain or use petrol eum products or chemcals, shall be placed
inside a contai nnent basin as shown on the Draw ngs. Sel f-contained
nmechani sns are preferred.

3.15 PETROLEUM CHEM CAL STORAGE ON VESSELS

A Fuel storage on boats, barges, and other vessels shall be linted to
the small est quantities needed for daily operation. Bulk fuel storage wll
not be permtted on vessels. Chemicals shall be permitted on vessels only
with the specific approval of the Contracting Oficer, and shall be linmted
to approved quantities. Stormnater from on-board watercraft shall not be
di scharged to the reservoir or any other surface water. Bilge water nust be
hel d on-board vessels and coll ected and di sposed of off-site. Bilge water
shal |l not be discharged to the sedinentation ponds. Al vessels shall be
maintained in a clean condition to prevent discharge of del eterious
materials during stormevents.

B. Each vessel shall be equipped with a mninum of 100 oil absorbent pads
and one enpty five-gallon bucket with lid. Sheens and rai nbows shall be
nopped up i mredi ately. Rubbish, litter, or garbage shall not be stored or

| eft on deck. An inspection at the end of each shift will be conducted to
pi ck up and di spose of rubbish.

C Empty or extraneous containers of petroleum or chenical products shal
be removed from watercraft contai nment areas and transported ashore for
renoval or disposal daily.

D. Al'l petrol eum and chem cals on water vessels shall be stored in
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wat erti ght contai nment pans designed to hold 110% for the stored vol une.

E. In the event of any spillage, the Contractor shall cease all work that
contributed to the spillage or that may interfere directly or indirectly

wi th speedy containnent. Al suitable personnel shall be devoted to
containing and cleaning up the spillage in accordance with the Energency
Response Submittal. Normal work involving the vessel shall not be resuned
until all the conditions that resulted in the spill have been fully
corrected and the spill has been fully cl eaned up.

3.16 EQUI PMENT REFUELI NG

The approxi mate location for the refueling and chem cal /petrol eum st orage
area is shown on the Drawi ngs. Refueling of all nobile equipnent shall be
conducted at that location. Fueling of water vessels shall be perforned at
the noorage | ocation and within containment boons. A nobile fueling truck
may be enployed to fuel construction equi pnent that can not be transported
to the refueling site.

3.17 TRANSFER OF PETROLEUM PRODUCTS

During transfer of fluid fromone container to another, a conpetent
operator shall be on-site to oversee the operation. O and petrol eum
products shall be dispensed during daylight hours unless the dispensing
area is lighted. Dispensing devices shall automatically shutoff when the
container is full. Overflows or spillage will not be allowed. Condensation
si phoned from fuel tanks shall not be discharged onto the ground or to
surface waters. Storage tanks and fuel trucks shall be structurally capable
of holding the full contents without |eakage. Excessive rust, perforations,
hol es, splits, etc. on tanks will not be permtted. Fuel trucks shall be

| abel ed or marked as such, and shall carry a mni mum of one 20-gallon
bucket with lid, one shovel, and 5 oil absorbent pads for use at a spill.
Ref erence Section 13202A - FUEL STORAGE SYSTEMS.

3.18 SANI TARY AND RUBBI SH WASTES

The Contractor shall provide and nmaintain any accommodati ons for the
Contractor and Contracting O ficer enployees that are necessary to conply
with the requirenents and regul ati ons of the State Departnment of Health and
ot her agencies. Sanitary facilities and rubbi sh containers shall be |ocated
at all work sites and all |ocations where workers gather prior to start of
work or shift changes. Sanitary facilities shall be maintained in a clean
and sanitary condition, and shall be serviced regularly to prevent spillage
and undue odors. Rubbish containers will not be allowed to overfl ow or

spill liquids or solids onto the ground or into the reservoir, or other
surface waters. Sanitary facilities shall not be | ocated on footbridges,
work platforns, barges, or below the high water mark or river. The
Contractor shall not discharge waste or litter of any type to the
reservoir. This includes fecal material, urine, chew ng tobacco, sputum
cigarettes, cigars, food material, and garbage. Gay and bl ack water from
sinks and drinking fountains and bl ack water (sanitary wastes) shall not be
di scharged to surface or ground waters. Gray and bl ack water shall be
collected in holding tanks and shall be trucked out of the watershed for

| egal di sposal

3.19 DI VERS AND DI VI NG APPARATUS

Divers shall not discharge any waste products to the water during diving
operations. Diving gear including breathing apparatus, wet suits, dry
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suits, masks and fins shall be thoroughly washed and disinfected before
entering the reservoir. CGear previously used in sewage |agoons, outfal

i nspections, or other potentially polluted areas shall not be used on this
proj ect .

3.20 PROCESS WATER
3.20.1 SOQURCE

The Contractor will be allowed to withdraw process water fromthe clean

wat er collection vault. Punps and ot her nmechani cal conmponents shall be
desi gned and nmintained so as to not inpart grease or oils to the source or
to the process water during wthdrawal.

3.20.2 RECYCLI NG

Wher ever construction operations require the continuing use of water for
performng repetitive functions such as washi ng and rewashi ng aggregat es,
construction joint cleanup, curing concrete, washing of concrete batching
and m xi ng equi prent, recycling of the water will be required, unless this
requirenent is specifically waived. Appropriate holding tanks, storage
facilities, punping and treatnent equi pnment shall be provided as required
for the recycling process.

3.20.3 Dl SCHARGE OF PROCESS WATER

Al'l process water released fromrecycling operations shall be stored and
transported off-site for disposal unless conveyance to the sedinentation
pond is approved by the Contracting Oficer.

3.21 TREM E PLACEMENT

Control placement of tremie concrete such that mniml |oss of materia
occurs and enters the reservoir waters. This can be acconplished by

m ni m zing the openings at joints and separations to preclude |loss to the
wat er .

3.22 LAYOUT OF FACI LI TIES

General concepts for the pollution control facilities are shown on the
Drawi ngs. These general concepts shall be adhered to in the execution of
this contract and prosecution of the work.

3.23 CHLORI NE RESI DUAL

Wat er containing chlorine residual shall not be discharged directly into,
streans or state waters. Chlorinated water nay be treated to renove

chl orine residual and di sposed on |land for percolation if approved by the
Contracting Officer. Chlorine residual may be reduced chemically with a
reduci ng agent such as sodiumthiosul fate, sodium ascorbate or other

sui tabl e chemical. Water shall be tested for chlorine residual prior to
di schar ge.

3.24  NOTI FI CATI ON
In the event of a sanitary sewage spill, notification shall also be made to
the follow ng: Tacoma Public Utilities, King County Health Departnent,

Departnment of Health, and Departnent of Ecology. The Contractor shal
imediately notify the Contracting Officer and the Departnent of Ecol ogy of
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all incidents of chemical, oil, or other contam nated spills or discharges
in excess of 1 gallon into State waters whi ch become known to the
Contractor.

3.25 NONCOWVPLI ANCE W TH WATER AND Al R PCLLUTI ON CONTROL

The Contractor will be notified of nonconpliance with the provisions
specified herein and of necessary corrective action to be taken. Anbient
water quality levels will be determ ned by results of samples collected
fromthose areas unaffected by Contractor operations. Dilution zones wll
be as defined by DOE regul ati ons. The Contractor shall take i mediate
corrective action when such notice is given. If the Contractor fails to
comply or if water quality of potable water is threatened, the Contracting
Oficer may issue a stop work order until effective renedial neasures have
been taken by the Contractor. Time |ost due to any such stop work order
shall not entitle the Contractor to an extension of tine or costs or
damages, unless it is later determ ned by the Contracting Officer that the
Contractor was in conpliance.

-- End of Section --
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SECTI ON 02212

CONTROLLED BLASTI NG

PART 1 GENERAL
1.1 APPLI CATI ON

This section covers the use of explosives in drill-and-blast operations for
all work involving the excavation of rock for the construction of the
Juveni |l e Fish Passage Facility and Cof ferdam at the Howard Hanson Dam
operated by United States Army Corps of Engineers - Seattle District.

The work covered in this section includes pre-blast inspections, blast
desi gn which includes evaluating the existing nearby structures, bl ast
l[imtations, materials, equipnent, |abor and supervision for the
transportation and storage of explosives, drilling and | oadi ng of bl ast
hol es, protection of existing facilities, test blasts, blast-effects
noni toring, post-blast inspections and damage repairs.

1.2 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.
BUREAU OF ALCOHCOL TOBACCO AND FI REARMS ( BATF)
BATF 27 CFR Part 555 Title X, Regulation of Explosives (18
U S.C. Chapter 40; 84 Statute 952), of the
Organi zed Crine Control Act of 1970 (84
Statute 922) and the Safe Expl osives Act,
Title XI, Subtitle C of Public Law
107-296, the Honel and Security Act of 2002
U. S. DEPARTMENT OF TRANSPORTATI ON ( DOT)

DOT 49 CFR Title 49, Parts 106, 107, 171-179, 383 and
390- 399
WASHI NGTON DEPARTMENT OF LABOR AND | NDUSTRY (WAC)

WAC296- 52 Safety Standards for the Possession and
Handl i ng of Expl osives

U S. ARMY CORPS OF ENG NEERS ( USACE)

EM 385-1-1 (1996) Safety and Health Requirenents
Manual (Section 29)

1.3 DEFI NI TI ONS

Air Overpressure: Fluctuating changes in ambient air pressure caused by
blasting. Airblast is expressed in units of psi or decibels (dBL).
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Buf fer Holes: Holes with reduced energy charges drilled adjacent to
snoothwal |, trimor open line-drilled holes at the perinmeter of the
excavation. The explosive charge in buffer holes is generally between 50
and 75% of the charge used in normal production blast holes. Buffer holes
are usually drilled parallel to adjacent holes at the excavation perineter.

Channel Drilling: A nmethod of preventing overbreak by using specia
drilling equipnent to create a series of drilled holes that are connected
to create a continuous open slot within the plane of the desired excavation
limts. This nethod is often used in conjunction with lightly | oaded buffer
charges that are placed within the rock nass at a set distance that will
break it back to the channel slot but not beyond it. Mechanical excavation
met hods such as hoe-rans, rock saws, or narrow cutter trenching nachines
can al so be used to break rock within the boundaries of drilled channe

sl ot s.

Close-in Blasting: Refers to drilling and rock excavation activities to
existing structures within a distance that is equal to or |less than the
final excavation depth.

Line Drilling: A nethod of controlling overbreak, in which a series of
very closely spaced holes are drilled at the perinmeter of the excavation.
Li ne hol es are generally not | oaded with expl osives; however, in sone
applications alternating holes nmay be | oaded with |ight charges using

det onati ng cord.

Lookout - A termused to define the practice of aligning perineter blast
hol es such that the toe of the hole arrives 6 to 12 inches outside the

i deal envelope limts of the cut. The planned overbreak in the toe area,
created by | ookout-hol es angl es several degrees outward, creates adequate
space so drills can establish perinmeter holes for the next bench or round
at desired collar locations just outside the planned m ni mumcut or round
break limts.

Maxi mum Char ge Wei ght per Del ay- For purposes of vibration control, any
charges firing within any 8-mllisecond tinme period are considered to have
a cumul ative effect on vibration and airblast effects. Therefore, the
maxi mum charge per delay equals the sumof the weight of all charges firing
within any 8-mllisecond tine period. For instance, if two 10-1b charges
fire at 100 ns and one 15-1b charge fires at 105 ns, the maxi num charge per
del ay woul d be 35 | bs.

Qccupi ed Building: Structure on or off construction linmits that are
occupi ed by humans or |ivestock.

Peak Particle Velocity (PPV): The maxi num of the three ground vibration
vel ocities neasured in the vertical, |ongitudinal and transverse
directions. Velocity units are expressed in inches per second (ips).

Pre-splitting: A blasting technique in which the perimeter charges are
detonated first in the firing sequence or as a separate bl ast ahead of
production blasting. This technique is designed to generate a fracture in
the plane of the pre-split holes drilled along the perineter of the
excavati on.

Primary Initiation: The method whereby the blaster initiates the blast(s)
froma rempte and safe location. Primary initiation systens use pneumatic
tubing or shock-tubes to convey firing energy fromblasters to bl ast

| ocati ons.
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Production Holes: Blast holes in the main body of the rock nass being
renoved by drilling and bl asti ng.

Resi dential Building: Includes single and multi-famly dwellings, hotels,
notel s, and any other structure containing sleeping quarters.

Scal ed Di stance: The distance froma blast neasured in feet, divided by
the square root of the charge per delay period neasured in pounds. These
"square root" scal ed di stance values are used in cal cul ations regarding
ground vibration prediction and control. For airblast cal culations, cube
root scaling is used whereby distance is divided by the cube root of the
maxi mum char ge per del ay.

Smoot hwal | Bl asting (trimblasting): A formof controlled blasting used in
tunnel, shaft, trench and other surface blasting excavations. Wth this
nethod, lightly | oaded charges are placed in relatively cl ose-spaced hol es
and tined to fire such that a well-forned open face provides excel |l ent
relief when renoving the final burden of rock in front of trimholes
drilled at the excavation limts. Snmoothwall trimblasts can be fired as
separate blasts after nass rock has been bl asted and renoved or the trim

bl ast can be integrated with adjacent nass blasts if delay timng and ot her
bl ast design factors ensure that adequate free-face relief is provided for
the final rock burden agai nst perineter charges.

Stemm ng: Crushed stone, tanped clay or sone other inert earth materia
pl aced in the unl oaded coll ar area of blast holes for the purpose of
confining explosive charges and limting rock novenent and airbl ast.

Sub-drilling: The portion of a blast hole that is drilled bel ow or beyond
the desired excavation depth or Iimt. Subdrilling is generally required
to prevent the occurrence of high or tight areas of unfractured rock

bet ween bl ast hol es.

USBM RI 8507 PPV Frequency Plot: A plot of neasured peak particle velocity
vs. neasured frequency on a logarithmc horizontal and vertical scales,
exanpl es of which are shown in Appendix A of "Structure Response and Dammge
Produced from Surface M ne Blasting”, U S. Bureau of M nes, Report of

I nvestigation 8507, by D. E., Suskind, et. al, dated 1980.

1.4 SYSTEM DESI GN

Unl ess approved by the Contracting Officer, test and full-scal e production
bl asts shall conformto the requirements for Excavation Bench Bl asting
provi ded i n paragraph EXCAVATI ON BENCH BLASTI NG of these specifications.
The Contractor, with the assistance of the Contractor's blasting
consultant, shall evaluate the results of the Test Blasts (paragraph TEST
BLASTS) and shall evaluate the inpacts of the test blasts on nearby
existing structures. Wth supporting docunentation, the Contractor shal
then propose in a revised blasting plan that includes additional blast

desi gn requirenents, including maxi mum char ge-wei ght - per-del ay based on
scal ed di stance, to acconplish the work in a satisfactory manner and to
protect nearby existing structures, and to limt peak particle velocities
at nearby structures to the values presented in paragraph PERFORMANCE
REQUI REMENTS of these specifications. The Contracting Oficer may approve
the Contractor's proposed revisions to the blasting plan, which shall be
used to design subsequent blasts. As an alternative, the Contracting
Oficer may require that all subsequent blasting shall conformto the
requirenents listed in paragraph DESI GN CRI TERI A t hrough PERFORMANCE
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REQUI REMENTS. The contracting O ficer reserves the right to not allow any

bl asti ng nmet hod, product, or practice proposed by the Contractor that does

not conformto the requirenents listed in paragraph DESI GN CRI TERI A t hr ough
PERFORMANCE REQUI REMENTS for any reason

Additional requirenents and limtations on blasting nethods may be
necessary to acconplish the work in a satisfactory manner, and protect

exi sting and newmy constructed facilities. Adoption of the requirements in
this section, including the maxi num charge wei ght-per-delay provided in

par agr aph EXCAVATI ON BENCH BLASTI NG of these specifications does not
relieve the Contractor, with the assistance of the Contractor's Blasting
Consul tant, of developing a plan for preventing danmage to nearby facilities
as required in the General Blasting Plan (paragraph PREPARATI ON AND
PROTECTI ON (B)) of these specifications.

1.4.1 Design Criteria

The firing systenms for the general blast holes shall be controlled by the
use of delay detonators. Explosives used for a single period of delay
shal | be the mnimum required.

Bl ast designs shall include neasures that prevent all forns of msfires and
ensure conpl ete detonation of all explosives. |If any products or nethods
are causi ng excessive cutoffs or other fornms of msfires, the Contracting
Oficer can require the Contractor to suspend the use of problematic
products or nethods. Al associated costs of redesigned blasts or del ays
caused by this action will be at the Contractor's expense.

1.4.2 Excavati on Bench Bl asting

Excavation to final rock surfaces shall be carried out using, channel
drilling, line drilling or approved snoothwall blasting nethods. Pre-split
blasting will not be all owed.

The diameter of all holes charged with expl osives shall not exceed 2.5
i nches.

Only fixed-cartridge or packaged explosives with di aneters not exceedi ng
1.5 inches shall be used. Flowable explosives |ike ANFO or punped slurries
wi Il not be allowed.

* Amend R0O009*

In excavation area 1B, the north perineter walls adjacent to the existing
outl et works tower shall be channel drilled to control overbreak and limt
bl ast inpacts to remaining rock and the nearby structures beyond it. The
depth of the channel drilling shall not be I ess than the depth of the
excavation drill benches. Channel drilling shall be required between
approxi mate Station 3+25 and 3+65 in Excavation Area 1B where excavation is
adj acent to the existing outlet works tower. Channel drilling shall also
be required in Excavation Area 1C where excavation is adjacent to the

exi sting outlet works tower (approximate Station 3+56 to 3+68). Lookout

drilling practice will be allowed for channel drilling, but the hol es nust
not be drilled into the existing outlet works tower. Rock renmining
bet ween the channel drilling and the existing outlet works tower may have

to be renoved by mechani cal net hods.

* % % %
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1

The depth of excavation drill benches, not including subdrilling, shall not
exceed 10 feet, except in those areas specified in Section 02300a,
EARTHWORK, paragraph EXCAVATI ON BENCH HElI GHT RESTRI CTlI ONS where a bench

hei ght of 8 feet is specified.

Subdrilling shall not exceed 2 feet and the total depth of blast holes
shal | not exceed 12 feet.

Perimeter holes along the final excavation limts may be drilled to a
maxi mum depth of 42 feet, backfilled with a sand and partially reopened
with blow pipes to allow their integrated use with adjacent 10-foot
production bench bl asts.

Al'l expl osive charges shall be stemed with cl ean washed crushed stone
sized between 3/8 and Y inches. The m ni num hei ght of stemm ng shall be at
| east 20 charge dianeters; i.e. if a 1.5-inch dianeter charge is used,

m ni mum stemmi ng shall be at least 30 inches or 2.5 feet.

Maxi mum charge wei ghts per delay shall nmeet the following criteria:

In Areas 1B and 1C, mininum scal ed distance of 5 ft/I1b”0.5 (feet per square
root of the charge weight in pounds) shall be used to determ ne nmaxi mum
char ge-wei ght - per-del ay, based on the distance of charges to the nearest
poi nt of the existing outlet works tower, tunnel, and bridge piers; i.e. if
the distance is 10 feet, the naxi num charge-wei ght-per-delay shall not
exceed 4 pounds (10/5)"2. To conformto this limt, contractors are
encouraged to use 200 or 400-grain detonating cord in charges used very
close to the existing outlet works tower and tunnel.

When snoot hwal I bl asting nethods are used, the design and inpl enentation
shall conformto the follow ng requirenents:

(1) Hole spacing shall not exceed 18 inches unless the Contracting
O ficer approves a variance. Justification to increase hole spacing
shal | be based on the Contracting Oficer's opinion that test blasts
have produced satisfactory results.

(2) The main explosive charge, not including the primer stick, shal
be distributed evenly and de-coupled fromwall of the hole. The
maxi mum charge wei ght per unit length of hole (loading factor) shal
not exceed 0.34 Ib/ft. The weight of the priner stick or cast booster
shal | not exceed 0.5 pounds.

(3) Burden/spacing ratio for perineter holes shall be between 1.2 and
1.4. The burden is the distance between the borehol e and the nearest
free-face, and spacing is the di stance between borehol es and
approxi nat el y perpendi cular to the burden

(4) Lookout of perineter holes: Lookout shall be linted to the
m ni mum necessary to collar holes for the the next bench

4.3 Per f ormance Requirenents

A. Blasting shall be perfornmed only within the period of tinme occurring 30
m nutes after dawn and 30 m nutes before sunset. No nighttinme blasting wll
be allowed, unless it is authorized under special circunmstances with the
express approval of the Contracting Oficer.

B. In no case shall blasting noise (air-overpressure), neasured near the
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nearest on-site building, exceed 133 dBL

C. Peak particle velocity nmeasured at reinforced concrete structures,
including but not limted to the spillway, outlet works tower, outlet works
tunnel lining, bridge piers, shall not exceed a Limting Value equal to 20
i nches per second (ips). The Threshold Value at these structures shall be
equal to 16 ips. |If either the Linmting or the Threshold Val ues of peak
particle velocity as measured by instrunmentation, installed by either the
Contracting Oficer or the Contractor, is exceeded the Contractor shal

take the actions specified in Section 02214, GEOTECHNI CAL | NSTRUMENTATI ON
par agr aph | NTERPRETATI ON OF DATA AND | MPLEMENTATI ON OF ACTI ON PLANS.

Peak particle velocity neasured at the trunnions of the existing spillway
and outlet works regulating gates shall not exceed a Linmiting Val ue equa

to 8 ips. The Threshold Value at these structures shall be equal to 6 ips.
If either the Limting or the Threshold Val ues of peak particle velocity as
neasured by instrunentation, installed by either the Contracting Oficer or
the Contractor, is exceeded the Contractor shall take the actions specified
in Section 02214, GEOTECHNI CAL | NSTRUMENTATI ON, paragraph | NTERPRETATI ON OF
DATA AND | MPLEMENTATI ON OF ACTI ON PLANS

1.4.4 Aternative Excavation Bench Blasting Criteria

The Contractor may propose and submit in a revised blast plan an

Al ternative Excavation Bench Blasting Criteria for the Contracting
Oficer's approval. |f approved by the Contracting Oficer, the
Contractor's proposed criteria shall only apply to the follow ng areas:

1. Area 1C above an elevation of 1120 feet and not included in those
areas where the hei ght of excavation benches are limted to 8 feet as
specified in Section 02300a, EARTHWORK, paragraph EXCAVATI ON BENCH
HElI GHT RESTRI CTI ONS

2. Those portions of Area 1B that are | ocated at a distance greater
than 40 feet fromthe existing outlet works tower, tunnel, and
regul ati ng gates.

In all other areas, the requirements of paragraph EXCAVATI ON BENCH BLASTI NG
of this Section shall apply.

Prior to inplenentation of Alternative Excavation Bench Blasting Criteria
in any production blast, the Contractor shall denonstrate by the neans of
Test Bl asts (paragraph TEST BLASTS) that the proposed revisions wll
nei t her damage existing structures nor exceed the Limting Values of peak
particle velocities listed in paragraph PERFORMANCE REQUI REMENTS of this
Section. The Contractors proposed Alternative Excavation Bench Bl asting
Criteria shall be inplenented only with the approval of the Contracting
Oficer, and the Contracting Oficer may require that the Contractor use
the Excavation Bench Blasting Criteria provided in paragraph EXCAVATI ON
BENCH BLASTING i f the Contractor's proposed nethods are resulting in damage
to existing structures.

The Contractor's proposed Alternative Bench Bl asting Requirenents shal
conformto the follow ng requirenents:

(1) The depth of excavation benches shall not be greater than 20 feet.

(2) The dianmeter of holes charged with expl osive shall not exceed 3.5
i nches.
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5

(3) Only fixed cartridge explosives with diameters not exceeding
2.5-inches shall be used, and fl owabl e expl osives |ike ANFO or punped
slurries shall not be all owed.

4) Subdrilling shall not exceed 4 feet, and the total depth of bl ast
hol es shall not exceed 24 feet.

(5) Excavation to final rock surfaces shall be carried out using
channel drilling, line drilling, or approved snoothwall blasting
net hods, Pre-split blasting shall not be all owed.

(6) Stenming, approved stenmming materials, snmoothwall blasting
nmet hods, and maxi mum charge wei ght per delay shall neet the
requirenents listed in paragraph EXCAVATI ON BENCH BLASTI NG of this
Secti on.

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 designated. Wen used, a designation followi ng the "G
designation identifies the office that will review the submttal for the
CGovernment. The followi ng shall be submtted in accordance with Section
01330 SUBM TTAL PROCEDURES:

SD- 01 Preconstruction Submttals

Ceneral Blasting Plan: G
I ndi vi dual Blast Plans: G
Bl asting Safety Plan: G

The Contractor shall prepare a blasting safety plan. Unless
otherwi se indicated, nmake required subnittals at |east 30 days
prior to conducting any bl asting operations, and before any
expl osi ves, blasting agents, primers, or initiators are delivered
to the job site.

Enmer gency Response Plan: G

An Energency Response Plan indicating types of explosive
materials, storage |locations and quantities shall be submitted to
and approved by the local energency response agency. The approved
energency response plan will be submitted to the Contracting

O ficer before explosives are allowed on site. The energency
Response Pl an shall contain points of contact and tel ephone
nunbers for |ocal energency response agency(ies).

Pre-Bl ast | nspection Survey

Prepare and deliver to the Contracting Officer, prior to the start
of test blasting, two bound copies of the pre-blast inspection
reports containing field notes, sketches, diagranms, photos and

vi deos. Reports nust be signed and wi tnessed by all involved
parties. The blasting consultant shall be included in the
pre-blast survey and inspection, as well as the post-blast survey,
if the post-blast survey is required as directed by the
Contracting O ficer.
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Dat a obtai ned from pre-inspections shall be delivered to the
Contracting Oficer within 7 days of the date of inspection

Submit copies of all after-blast inspection reports to the
Contracting O ficer within 30 cal endar days of the receipt of a
conpl ai nt.

SD- 03 Product Data
Material Safety Data Sheets; G

Manuf acturer's product information sheets and Material Safety Data
Sheets (MSDS) for all explosives, blasting agents, priners and
initiator products, blasting devices, lightning detectors,

bl asting mats, and all other blasting equipnent.

Vi bration Monitoring Software; G

Submit original installation-disks, nmanuals and ot her
docunent ati on for | BM PC-based software used to report and
i nterpret blast-induced notion

SD- 07 Certificates
Quality Control Subnmittals; G

A detail ed description of the education, training, and experience
of all proposed persons that will be immediately in charge of
drilling and bl asting operations. Separate qualifications shal
be subnmitted for each supervising blaster-in-charge. The
qualifications of each blaster-in-charge shall neet or exceed the
requi renents given in paragraph QUALI FI CATI ONS of the
specifications. The Contractor's' subnmittal shall include nanes,
addresses and tel ephone nunbers of at |east three persons who can
verify such prior successful experience for each supervising

bl aster-in-charge. Copies of valid Washington State bl asting
licenses shall also be subnitted for all blasting supervisors.

Bl asting |licenses shall indicate that the blasters are certified
for blasting using non-electric initiation systens.

The nane and qualifications of a recognized blasting consultant(s)
whom the Contractor plans to retain to facilitate the devel opnent
or review of all blasting designs and blast-effect contro
nmeasures. The qualifications of the blasting consultant(s) shal
nmeet or exceed the requirenments given in paragraph QUALI FI CATI ONS.
of these specifications. The blasting consultant shall be
retained for the duration of the project. Contractor shal
anticipate a mininumof 60 hours of blasting consultant effort to
prepare the CGeneral Blasting Plan and Individual Blast Plans for
test and full-scale production blasts. The retained blasting
consul tant shall also be on site during test blasting. Also, if
requested by the Contracting Oficer, the Contractor shall provide
two additional one-week duration on-site visits for the blasting
consul tant.

The nane and qualifications of a qualified specialist who will
performthe pre-blast condition inspection of all structures,
utilities and facilities |located within 500 feet of the bl ast
areas. The qualifications of the specialist shall neet or exceed
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the requirements given in paragraph QUALI FI CATI ONS of these
speci fications.

After each blast, a post-blast report including printed

sei snograph nonitoring reports, including all data specified in
par agr aph BLAST MONI TORI NG EQUI PMENT, shall be subnitted to the
Contracting O ficer prior to |oading any subsequent bl ast hol es.
After each blast, a copy of the video tape recording, specified in
par agraph MONI TORI NG shall be submitted to the Contracting O ficer
prior to the | oading of any subsequent blast holes.

Copi es of required Washi ngton State Expl osive Purchase and Storage
licenses.

Copi es of any required regulatory variances.
1.6  SCHEDULI NG AND SEQUENCI NG

A.  Schedul e bl asting operations, including the initial test blasts, to
m ni m ze di sturbance of the public ongoing dam operations, Burlington
Northern Santa Fe (BNSF) railroad traffic, and users of the access road
through the project.

B. Performpre-blast inspections of adjacent private and public property
as specified herein, including but not Iimted to the BNSF Rail way before
conducting test blasts.

1.7 QUALI TY ASSURANCE
1.7.1 Qualifications

Al'l blasters and supervising shift foremen shall be properly qualified and
licensed in accordance with applicable federal, state, and |ocal governnent
regul ations. The Contractor shall not allow prohibited persons as defined (
BATF 27 CFR Part 555) by the BATF to transport, handl e, possess or use

expl osive material s.

The bl asting supervisors (bl asters-in-charge) shall have a nini mum of 10
years of experience, directly related to controlled blasting, in-water

bl asting, and close-in blasting near critical above and bel ow ground
structures or other denobnstrated experience of satisfactory perfornance on
previ ous jobs, as denobnstrated to the Contracting O ficer. Al blasting
supervi sors shall be able to docunment the conpletion of at |east three
projects with satisfactory results of simlar scope and conplexity.

The Contractor shall retain the services of an experienced bl asting
consultant with at | east 10 years experience in nonitoring blasting
operations and interpreting blast-induced effects including vibration in
compl ex structures and air overpressure inpacts for simlar construction
proj ect s.

The Contractor shall retain the services of an experienced bl asting
consultant(s) with at |east 10 years experience in preparing controlled

bl asting designs. This experience shall include specific experience with
close-in blasting near critical above and bel ow ground structures.

Bl asting plans, test-blasting-plans and revisions to any of these plans
will be reviewed by and covered with a signed review |l etter by the blasting
consultant(s). The blasting consultant shall not be required to sign the

i ndi vi dual bl ast plans provided they are signed by an on-site |icensed
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bl aster.

The Contractor shall retain the services of an experienced specialist who
wi Il conduct a detailed pre-blast inspection of the condition of the BNSF
Railway line and critical structures and openings within the Howard Hanson
Dam including but not limted to the existing spillway outlet works tower,
access bridge, outlet tunnel, and associ ated nmechani cal works of the
facilities. The specialist shall have performed simlar pre-construction
survey services on at least three projects of sinilar scope and conplexity
and have at |east five years of experience in conducting pre-blast

i nspections. The experienced specialist shall have a college degree in
sci ence or engineering froma 4-year college or university.

1.7.2 Moni t ori ng

Moni t or each bl ast using approved personnel and equi pnment conformng to the
requi renents outlined in paragraph BLAST MONI TORI NG EQUI PMENT as fol | ows:

1. Seisnographs to neasure ground notion and air overpressure:

a. At two on-site structures as designated by the Contracting
Oficer.

2. One instrunent using either tri-axial acceleroneters or high-range
veIOC|ty geophones with 1,000 Hz frequency range and PPV range up to
100 i ps to neasure blast-|nduced vibration at identified |ocations
where frequency of notion exceeds 250-Hz:

a. At locations identified by the Contractor's bl asting
consultant or the Contracting Oficer

The Contractor shall make a video tape recording on VHS format of each

bl ast. The video shall include coverage before, during, and after
initiation of the shot that clearly depicts the layout of the shot, the
behavi or of the shot, and the resulting nmuck pile. Each shot record shal
be cued in tape to identify the project, date, and shot nunber.

1.8 DELI VERY, STORAGE AND HANDLI NG

A. Conply with federal, state, and local regulations, applying to the
purchase, transportation, storage, handling, and use of expl osives,
bl asting agents, priners, initiators, and ancillary equi pment and material s.

B. Transportation

1. \Where explosives are transported on public roads, the carriage
shall be in accordance with DOT 49 CFR

2. If explosives are to be transported in interstate or foreign
conmerce, a license or users permt shall be secured fromthe (BATF)
Bureau of Al cohol, Tobacco, and Firearnms (BATF 27 CFR Part 555).

C. On Site Storage

1. The location, access, and construction of expl osive storage

magazi nes and day-use magazi nes shall neet all requirenents outlined in
WAC296- 52 and be in accordance with BATF 27 CFR Part 555 and all ot her
appl i cabl e regul ati ons.
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2. The location of the on site storage facility shall be no |less than
100 feet away fromthe shoreline of the high water |evel.

3. Storage of explosives on site shall be in accordance to Section
01005, SITE SPECI FI C SUPPLEMENTARY REQUI REMENTS, paragraph PROHI Bl TI ON
OF STORAGE OF EXPLCSI VES AT DAM SI TE.

4. Al second cl ass magazi nes used for day storage shall be |ocated at
| east 150 feet from active work areas.

5. Mintain inventory control of all blasting equi pnment and supplies.
Copi es of inventory logs shall be kept as required by BATF rul es and be
nmade avail able for review at the request of the Contracting Oficer

6. St orage pl aces shall be identified with signs stating clearly and
bol dl y, DANGEROUS EXPLOSI VES. Signs shall be attached to poles in
plain sight fromall approaches to the nagazine sites. Signs nust not
be attached directly to nmagazines. Signs shall also include the
war ni ng "Never Fight Explosive Fires."

D. The aforenentioned review of specific regulations shall not relieve the
Contractor from his/her responsibility of know ng about and conplying wth
al | applicable regul ations.

E. Expl osi ve Losses to Gound or Water

Contractor shall use great care to ensure that all possible measures
are used to prevent explosive |osses to ground by spillage, msfires or
any other cause. |If poor handling practices or blasting nal functions
cause excessive | osses of explosives -based on the Contracting
Oficer's judgnent-all blasting in affected excavations shall cease
until the Contractor submits a revised explosive |oss prevention plan
that is approved by the Contracting O ficer

1.9 WORKSI TE CONDI Tl ONS

This Statenment of Concern is expressly witten to alert the Contractor (or
prospective bidders) to the fact that ordinary practices that are
customarily considered as standard for the blasting industry will not be
acceptable on this project. Extra caution and skill will be required to
acconplish this work in a satisfactory manner. Bl asting nust be safely
acconplished in close proximty to the existing outlet works tower, outlet
wor ks tunnel, access bridge, regulating gates, foundations and other
critical facilities. Because of these concerns, the Contracting Oficer
will exercise his prerogative to examne carefully the qualifications of
any persons whose know edge and skills may inpact the outcone of the work.
In addition, the Contracting Oficer will reject any persons who are deened
unqualified for any tasks that may be required.

The Contractor shall anticipate that ground containing existing rock bolts

wi Il be encountered in the excavation, including the excavation next to the
exi sting outlet works tower and tunnel. The Contractor shall be prepared
to performboth channel drilling and production hole drilling through

exi sting rock bolts.
PART 2 PRODUCTS

2.1 EXPLOSI VE MATERI ALS
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Only fully non-electric blasting systens shall be used. Cap and fuse
nmet hod shall not be all owed.

Only expl osives designed and manufactured for smoothwall (trim blasting
shal |l be used in perinmeter holes for blasting in the bench excavati ons.
Such products include detonating cord as well as cartridge configurations.
Loadi ng density of charges in perineter holes shall not exceed 0.34 pounds
per lineal foot unless approved by the Contracting Oficer.

Expl osi ves, blasting agents, priners, initiators, and ancillary blasting
materials shall be kept in original packaging with clearly marked date
codes. All explosives and initiating devices used shall be |less than one
year ol d.

If the Contracting O ficer determi nes that a blasting product appears to be
in a damaged or deteriorated condition, the suspect product shall not be
used until its condition can be determned. Products found to be danmaged
or in a deteriorated condition shall be imrediately returned to the
supplier for safe disposal.

2.2 BLAST MONI TORI NG EQUI PMENT

Equi pnrent for on-site and off-site particle velocity and air overpressure
noni toring shall be 4-channel (1 overpressure and 3 seisnic channels) units
capable of digitally storing collected data. Equi pnent nust be capabl e of
printing ground notion tine histories and sumrari es of peak notion
intensities, frequencies and USBM RI 8507 PPV--frequency plots. Printed
report records nust also include date, tine of recording, operator nane,

i nstrument - nunber and date of last calibration.

1. Instrunments shall have a flat frequency response between 2 and 250
Hz for particle velocity and from2 to 200 Hz for air overpressure.

2. The digitizing sanpling rate for peak particle velocity and air
over pressure neasurenents shall be |east 1,024 sanpl es per second.

3. Sei snographs shall be capable of performng a self-test of
velocity transducers and printed event records shall indicate whether
or not the sensor test was successful

4, Sei snographs used for off-site conpliance nonitoring shall be
capabl e of recording overpressure from88 to 148 decibels (dB-L), and
particle velocity fromO0.005 to 5.0 in/sec.

5. At | ocations where the intensity of expected ground notion (PPV)
exceeds the accurate-recordi ng range of standard velocity transducers
(5 to 10 in/s), either high-range velocity transducers or

accel eronmeters shall be used to record notion. The m ni mum
flat-response frequency range of velocity transducers shall be 20 to
1,000 Hz, and the upper range of neasurable PPV shall be at |east 50
in/s. when high-range sensors are used, the mninumdigitizing rate of
recordi ng equi pnent shall be at |east 10,000 sanpl es per second.

Accel eration data shall be integrated to determ ne peak particle

vel oci ti es.

6. Systenms shall be capable of providing printed event reports that
i nclude all peak measurements, frequencies and conpl ete waveform pl ots.

7. Sei snographs shall have adequate nenory to record events, on al
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nmeasur enent channels for a tine period equal to maxi mum pl anned bl ast
durati on plus one second.

8. Al'l seisnograph/ software systens shall be capabl e of saving
back-up copies of all event files on floppy or Zip disks in file
formats supported by software that the Contractor has submitted to the
Contracting Oficer as specified in paragraph SUBM TTALS SD-03.

PART 3 EXECUTI ON

3.

1 GENERAL

Moni toring and recording of all blast effects, as required by these

speci fications, shall be performed by the Contractor. The Contractor shal
noni tor each bl ast at specified | ocati ons and other |ocations determ ned by
the Contracting Oficer. Printed reports of all nmonitoring
results-including notion and air-overpressure tine-histories shall be
submitted to the Contracting O ficer before subsequent blasting occurs.

The Contractor shall save all digital nmonitoring record files to at |east
two separate disk |ocations-of which one location is either an

| BM conpatible 3-1/2 inch floppy disk or a Zip disk. Upon request, the
Contractor shall submt copies of digitally recorded blast nonitoring files
to the Contracting Oficer. The Contracting Oficer may or may not perform
i ndependent bl ast nonitoring. Wen both the Contracting Oficer and the
Contractor performblast nonitoring, the nonitoring performed by the
Contracting Oficer shall be used to evaluate and determ ne the
Contractor's conpliance with the peak particle velocity (PPV) limtations
specified in paragraph PERFORMANCE REQUI REMENTS of these specifications.

.2 PREPARATI ON AND PROTECTI ON

A.  The follow ng warning systems, procedures and protection devices shal
be established prior to blasting.

1. A systemof audible signals to warn of inpending blasts. The
signal shall correspond to those described in EM 385-1-1, Section 29.

2. Signboards and flags indicating areas where blasting operations are
occurring. These signs shall be clearly visible and legible from al
points of access to the area. The signs shall clearly describe the
audi bl e signal systemfor warning of inpending blasts. Blast area
signs shall clearly indicate the | ength and nature of audi bl e bl ast
warning and all clear signals. Al warning systens shall conply with
the npbst stringent requirements of regulating |ocal, state, and federa
agenci es.

3. The blaster-in-charge shall determ ne when to sound the five-mnute
warning signal. Blasting will be perfornmed only after ensuring that
al |l people and equi pnent have been renoved to a safe |ocation

4. Blasting shall occur only when a representative of the Contracting
Oficer is present to witness each bl ast.

5. A "tag out" procedure will be utilized to ensure that all persons
are out of the blasting area prior to a bl ast.

B. Blasting Plans

The Contractor shall prepare a Blasting Safety Plan. Generic plans sinply
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stating that "all regulations will be foll owed" shall not be acceptable.
Pl ans shal |l i ncl ude:

1. A conplete description of the warning, clearing and guarding

procedures that will be enployed to ensure personnel, staff, visitors,
and all other persons are at safe |locations during blasting. This
information will include details regarding visible warning signs or

flags, audi bl e warning signals, nethod of determ ning blast areas (al
areas affected by any potentially harnful blast effects), access

bl ocki ng met hods, guard placenent and guard rel ease procedures, prinmary
initiation nethod, and the system by which the blaster-in-charge wl|
conmuni cate with site security guards.

2. Detailed description of how explosives will be safely stored,
transported and used at the various project work sites. Plans wll
expl ai n how storage nagazi nes and expl osive transport vehicles wll
satisfy all applicable BATF, OSHA, DOT, Federal, and State of

Washi ngton regul ations. This plan will also indicate how expl osives
will be inventoried secured and guarded to prevent theft or

unaut hori zed use of explosives. This plan shall include a detailed
description of how the Contractor shall provide 24-hour security for
any expl osi ve magazi nes | ocated on site.

3. Include Material Safety Data Sheets (MSDS) and specific details
about hazard conmuni cation prograns for enpl oyees.

4. Equi pnent that will be used to nonitor the approach of |ightning
storns and in the event of such, evacuation and site security plans.

5. Detailed contingency plans for handling of msfires caused by
cutof fs or other causes.

6. Fire prevention plan details, including, snoking policies,
procedures and limtations for work involving any open flanmes or
sparks, description and |location of all fire fighting equi pnment, and
fire fighting and evacuati on pl ans.

7. Initial and ongoing blasting and fire safety training prograns.
8. Description of the personal protective equipnment that will be used
by the Contractor's personnel, including but not limted to safety

gl asses, hard-toe footwear, hard hats, and gl oves.

9. Description of blast nonitoring equi prent and listing of

i ndividuals that will operate such equi prment. Submittal shall indicate
that all equi pnent neets the standards defined in paragraph BLAST

MONI TORI NG EQUI PMENT of these specifications.

ot ai n copies of all applicable codes, regul ations, and ordi nances, keep a
copy in project files at all times, and shall provide the Contracting
Oficer with a copy. The Contractor's Safety Manager shall ensure that
ongoi ng blasting work conplies with all applicable regul ations.

Submit a General Blasting Plan to the Contracting O ficer not |ess than 30
days prior to comencing the test blasting, or at any tine the Contractor
proposes to change the drilling and bl asting methods. The Contractor's

bl asting consultant shall spend at |east 20 hours of time on the

devel opment and review of this plan-submtted under a signed letter from
the blasting consultant. Review of the blasting plan by the Contracting
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O ficer shall not relieve the Contractor of his responsibility for the
accuracy and adequacy of the plan when inplenmented in the field. The
bl asting plan shall incl ude:

1. Details of controlled blasting techniques. |I|nclude plan and
vertical section draw ngs showi ng hol e | ocations, spacing, dianmeter and
| oadi ng details for typical blast holes, buffer holes and smoot hwal | or
perimeter trim holes.

2. Al blast plan drawi ngs shall indicate explosive types, anounts,
primng nmethod, initiator types, delay periods, and |ocations, charge
firing tines, stenming type and quantities, and typical charge weights.

3. Plans for preventing damage to nearby facilities, including but not
l[imted to the existing outlet works tower, tunnel, access bridge, and
regul ating gate structures. The Contractor's blasting consultant shal

establish limts for each structure, based on estimated intensities of
PPV, strain, acceleration or other appropriate neasures, and frequency

of notion.
4. Methods of drilling, including equi pnent descriptions, hole
al i gnnment techni ques and neasures that will be used to prevent

excessi ve bl ast hol e deviation

5. Method of Channel Drilling including equi pnent descriptions of the
method to create a continuous open slot to a depth not |ess than the
excavation drill benches: This method should include a description of

the nmethod used to cut or break existing rock bolts encountered in the
sl ot excavation prior to blasting.

6. Hole Charging Methods: Priner make-up, placenent of charges and
inert stemm ng and met hod of securing detonators until tie-in.

7. Initiation system hook-up nethods and primary initiation

8. Methods for preventing spills or |osses of explosives, drilling
fluids, oil, or any other pollutants to ground or water of the G een
Ri ver and/or Howard Hanson Reservoir during all handling and hol e
chargi ng operations. Include details of all contai nment and
contingency plans for quickly and effectively cleaning up any spilled
materi al s.

9. Methods of safe and approved di sposal of all explosive packagi ng
mat eri al s.

10. Method of informng the BNSF Railroad and users of the access
road(s) of the Contractor blasting schedule and frequency and duration
of road(s) closure.

| ndi vi dual Bl ast Pl ans shall be submtted for each blast at | east 24 hours

prior to drilling any blast holes. No |oading of explosives will be
permtted until the Contracting O ficer has approved the Individual Bl ast
Plan. Individual Blast Plans shall include the follow ng infornmation:

1. Scal ed plan-view and cross-section drawi ngs showi ng the | ocation
orientation, nunber, diameter, and length of blast holes relative to
specified stations, slopes and el evati ons.

2. The anopunt, type, dianeter, weight and |inear |oading density of
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expl osives in all blast holes.

3. Maxi mum wei ght of expl osive per hole or decked charge, total weight
of expl osives used, naxi mum charge wei ght per delay and powder factor.

4. Drawings or plan text shall clearly show detonator types, del ays,
quantities and charge firing tines.

5. The proposed date and tine of the bl ast.

6. Proposed | ocation(s) of seisnmograph transducers and/ or
wat er - pressure measurenent equi pnent for nonitored bl ast effects.

7. The Contractor shall also submt other information deemed pertinent
by the Contracting O ficer such as nmeasures to control flyrock
vi bration, air-overpressure or other blast effects.

If the Contractor intends to blast within 100 feet of concrete aged | ess
than 28 days, a plan indicating details of controlled blasting techni ques
that will be used to prevent damage to the concrete shall be submitted to
the Contracting O ficer. These plans shall indicate the age of the
concrete-at the tinme of blasting, and include cal culations indicating

| evel s of expected strain in the concrete. Plans shall also indicate how
concrete strain levels for such blasting will be nonitored and reported to
the Contracting O ficer.

An emergency response plan indicating types of explosive materials, storage
| ocations and quantities shall be submtted to and approved by the | oca
energency response agency. The approved energency response plan will be
submitted to the Contracting O ficer before explosives are allowed on site.

Prior to any blasting on site, the Contractor shall neet with
representatives of the BNSF Railroad and users of the existing access road
to coordinate the Contractor's blasting operations and answer any questions
they may have dealing with vibration, air-blast overpressure, flyrock, and
access road closures expected to inmpact their operations.

C. Flyrock Contro

Commerci ally manufactured steel wire rope and/or rubber tire blasting mats
shal | be placed over faces or breakouts to be blasted as required to
protect instrunentation, utilities, personnel, and equi pnent from flyrock.

3.3 TEST BLASTS

Before any full-scale blasting occurs a series of test blasts designed to
coll ect data concerning blast effects on critical facilities will be
performed. The Contractor's Blasting Consultant(s) shall be on site to
facilitate test-blasting activities. Test blasts shall acconplish the
fol | owi ng:

1. Initially, maxi numcharge wei ghts per 8-mllisecond delay shall be
significantly snmaller than those expected for full-scale production
work and shall require the approval of the Contracting Oficer
Subsequent charges will be gradually increased such that blast effect
data can be neasured at a variety of scaled distances. For each new
excavation in area 1B and 1C, the Contractor shall execute a m ni mum of
three test blasts using gradually increased charge weights to enable
the Contractor's Blasting Consultant and the Contracting Oficer to

DACW67- 03- R- 0001 SECTI ON 02212 Page 16 R0O009



Cof f erdam & Excavati on, Howard Hanson Dam 03040

3.

establish criteria for linmiting charge weights.

2. The Contracting Oficer will install instrumentation, including
instrumentation to neasure blast vibrations, on critical structures
adjacent to the project site. A description of this instrunentation is
provided in Section 02214, GEOTECHN CAL | NSTRUMENTATI ON, paragraph

EXI STI NG STRUCTURES | NSTRUVENTATION. |If there is a discrepancy between
the Contractor's neasurenents of ground vibration (PPV) and the
Contracting Oficer's neasurenent of vibration, the measurenents made
by the Contracting O ficer shall be used to establish limting charge
wei ght s.

3. Whenever practical, test blasts shall also be designed to evaluate
the results of snoothwall blasting neasures intended to ninimze

over break. The effectiveness of tested control mneasures shoul d be
reported in test blast reports. Measures proposed for controlling the
adverse effects of full-scale production blasts should al so be included
in the test blast reports.

4. The Contractor shall allow adequate tinme for executing test blasts.
The Contractor shall coordinate the test blasting firing tinmes to
accommpdat e structural response nmonitoring that m ght be perforned by
the Contracting Officer. The Contracting Officer's review of the test
bl asting plans does not relieve the Contractor's responsibility for any
damages that might result from bl asting.

5. The Contracting Oficer will reviewthe test blast results and
noni toring data and eval uate proposed bl asting controls provided by the
Contractor's Blasting Consultant before allowi ng full-scal e blasting.

4 BLASTI NG

Perform bl asting operations in a manner to mninze air-overpressure and
ground notion near critical on-site structures and private structures. |If
bl ast-induced air overpressure or particle velocity exceeds the performance
requi rements specified herein, blasting shall be suspended in the affected
excavation(s) until a re-designed blasting plan is submtted to and
approved by the Contracting Oficer.

The Contractor may need to enpl oy special nmeasures to neet the specified
air-overpressure limt. These nmeasures mght include, but are not limted
to, the use of: blasting mats or other practical neasures deened necessary
by the Contracting Oficer.

The Contractor shall use extrene care to prevent spillage or |oss of any
expl osives, oils or other pollutants to the ground or |ake water. If any
expl osives or other pollutants are spilled, imediately clean up the
spil I ed expl osives and di spose of them by approved neans. Spills of any
amount shall be imrediately reported to the Contracting O ficer.

Limtations:
1. Blasting shall not be permtted when in the opinion of the
Contracting Oficer it may be detrinental to existing installations.

The Contracting Officer's decision will be final

2. Controlled blasting techniques shall be used to prevent overbreak
and m nimze rock danage in all excavations. Blast patterns shall be
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designed so that the explosive energy is not directed into the back and
sidewal I s of the excavation but, instead, towards the devel oped free
face.

3. \Wenever, in the opinion of the Contracting O ficer, proposed

bl asting may cause harmto persons, cause danage to structures, or
create unacceptable rock instability, cease blasting i nmediately and
review the bl ast design. The Contractor can resune excavation of the
rock with an approved re-designed blast plan or by mechanical neans.

M sfires and Dangerous Conditions:

After a blast has been fired, the blaster-in-charge and one assistant under
his or her direct supervision shall nmake a careful inspection of the blast
area. The Contracting Oficer's representative my be present for this

i nspection. Inspections shall determ ne whether there are any indications
that msfires m ght have occurred or whether the blast created any other

i mm nent dangers |ike unstable ground conditions. |If misfires or other
dangerous conditions are found, the blaster-in-charge will secure the area
and properly correct all hazards before any other work is allowed in the
affected area. The all clear signal, allow ng other work to resume in the
area, shall not be given until affected blast sites are clear of al

hazar ds.

Post Bl ast Report:

After each blast, submt a Post Blast Report, including printed seisnograph
reports, to the Contracting officer prior to the |oading of any subsequent
bl ast holes. The Post Blast Report will include a witten description of
any devi ations between the information contained in the correspondi ng

I ndi vi dual Blast Plan and the blast as it was drilled, |oaded, initiated
del ayed and fired.

Vi deo Tape Recordi ng:

After each blast, submt a copy of the video tape recording of the blast to
the Contracting Oficer prior to the | oading of any subsequent blast hol es.

Rock Rei nforcenent:
Rock reinforcenent consisting of rock bolts and rock and soil anchors,
wel ded wire fabric, and shotcrete shall be installed comensurate with
excavation, drilling, blasting and excavation of subsequent lifts shall not
be allowed until rock reinforcement is installed in the slope above the
preceeding lift.

3.5 SUSPENSI ON OF BLASTI NG

Bl asting operations may be suspended by the Contracting O ficer for any of
the foll owi ng reasons:

1. The Contractor's safety precautions are inadequate.
2. Air overpressure at occupied buil ding exceed 133 deci bel s.
3. The peak particle velocity neasured at the reinforced concrete

structures, including the spillway, intake tower, outlet works tower,
tunnel lining, and bridge piers exceed 20 ips.
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4. The peak particle velocity neasured at the trunnions of the existing
spillway and outlet regulating gates exceed 8 ips.

5. Existing structural conditions are aggravated or adjacent

i mprovenents are danmaged by blasting and result in instrunentation
neasurenents that exceed the Liniting Values specified in Section 02214,
GEOTECHNI CAL | NSTRUMENTATI ON, paragraph | NTERPRETATI ON OF DATA AND

| MPLEMENTATI ON OF ACTI ON PLANS.

6. Blasting endangers the stability of or causes damage to facilities
outside the prescribed Iimts of excavation

7. The results of the blasting, in the opinion of the Contracting
Oficer, are not satisfactory.

8. Contractor or Subcontractor Personnel are acting unsafely around
the blast area i medi ately, before, during or after blasting operations.

Bl asti ng operations shall not resunme until the Contracting O ficer has
approved the Contractor's revised blasting plan with nodifications
correcting the conditions causing the suspension.

Del ays or suspensions of blasting operations, as a result of inproper
Contractor actions or inactions, shall not be conpensated, or the basis of
a claim

3.6 PRE- BLAST/ POST- BLAST | NSPECTI ONS

Prior to blasting, a thorough inspection shall be nmade of accessible
portions of BNSF rail line and of all structures and openings within the
Howar d Hanson Dam including but not limted to the existing outlet works
tower, tunnel, access bridge and spillway, |ocated within 500 feet of blast
areas. Qualified specialists, approved by the Contracting Oficer and the
Contractor's insurance carrier, shall performall inspections. The
Contractor shall notify the Contracting Officer at |least 7 days prior to
the inspections so a representative of the Contracting Oficer may be
present. Inspections shall nmeet the foll owi ng conditions:

1. Existing crack damage, other structural problenms or defects
occurring inside and outside of structures or internal openings within
Howar d Hanson Dam shal |l be thoroughly docunent ed.

2. The condition of all portions of structures shall be docunmented by
di agrams, transcribed notes and photographs to show the extent and
| ocation of any existing damage, deterioration and cracks.

3. Cose-up detail ed 35-nm phot ographs (with print filmand negatives)
will be taken of all cracks, deterioration or cracks observed in the
exterior portions of structures and other property inprovenents.

4. Mnimm size of all color photographic prints shall be 5" x 7" and
based on standard 35-nmm negative filmformat. The Contractor may al so
provide a H -8 or equivalent quality video of the structures and
features noted above.

5. Phot ographs and H -8 or digital videos shall include inprints of
t he survey date.

As construction progresses, re-inspect, as often as necessary or at the
intervals prescribed by the Contracting Oficer, to verify that controlled
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bl asting nmethods are not causi ng any new danage.

After-blasting, inspections shall be required for any and all property at
the Contracting Oficer's request. All inspections shall be done at the
Contractor's expense.

3.7 DAVACGE REPAI R

When bl asting operations damage existing facilities, offsite properties, or
a portion of the work, or material surrounding or supporting the work,
pronptly repair or replace danaged itens to the condition that existed
prior to the danage, to the satisfaction of the Contracting Oficer.

Not hi ng cont ai ned herein shall relieve the Contractor of his responsibility
for clains arising fromhis construction operations. Failure to inspect
any structure required by these contract docunents, or inadequacy of the

i nspections shall not relieve the Contractor of his responsibility. The
Contractor shall indemify the Contracting Oficer fromsuch clains.

-- End of Section --
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SECTI ON 02214

GEOTECHNI CAL | NSTRUMENTATI ON

PART 1 GENERAL
1.1 DESCRI PTI ON OF WORK

The work of this section includes furnishing, installing and nmaintaining
the geotechnical instrunmentation; and protecting the instrunmentation (both
that installed by the Contractor and the Contracting O ficer) from damage.
It also includes additional instrumentation that the Contractor deens
necessary to ensure the safety of personnel and the Work. The Contractor
shal | inplenent required renedial and precautionary neasures based on the
i nstrunentation data.

1.2 PURPOSE OF GEOTECHNI CAL | NSTRUMENTATI ON PROGRAM

The purposes of the geotechnical instrunentation programinclude, but are
not limted to providing:

a. Pre-construction baseline data for conparison with construction and
post - constructi on dat a.

b. Monitoring of ground novenent, groundwater conditions and existing
structure's integrity during and after construction, to determ ne
whet her they have been adversely affected by construction activities.

c. A forewarning of unforeseen conditions that may require renedial or
precautionary measures.

The Contracting Oficer is not responsible for the safety of the work based
on geotechnical instrunentation data.

1.3 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

AVERI CAN SOCI ETY FOR TESTI NG AND NMATERI ALS ( ASTM

ASTM C 778 (2000) Standard Sand

1.4 DEFI NI TI ONS

Wirk Station - Computer established to receive/ downl oad data from
Measurenent Control Units on site

1.5 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 designated. Wen used, a designation followi ng the "G
designation identifies the office that will review the submttal for the
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Government. The following shall be submitted in accordance with Section
01330 SUBM TTAL PROCEDURES

SD-01 Preconstruction Subnmttals

Installation Plan; G
Instrunentation Site Plan; G

At | east 30 cal endar days prior to comrencing installation of the
first of each type of instrunent, submt to the Contracting

O ficer for reviewthe following itens pertaining to that

i nstrunment type

a. Detailed step-by-step procedure for installation, together
with a sanple installation record sheet. The procedures shall be
bound and i ndexed. The installation procedures shall include:

1. The nethod to be used for cleaning the inside of the casing
or borehol e.

2. Specifications for proposed grout m xes, including
conmer ci al nanes, proportions of adm xtures and water, m Xxing
sequence, m xi ng net hods and durations, punping nethods and tremnie
pi pe type, size and quantity.

3. Drill casing, type and size, if used.

4. Depth increnents for backfilling boreholes with sand and
bentonite grout.

5. Method for overcomi ng buoyancy of instrunmentation casings
and conponents during grouting.

6. Method of sealing joints in pipes and inclinoneter casings
to prevent ingress of grout.

7. Method for assenbly of instrunentation conponents.
8. Method for conducting post-installation acceptance test.

9. Routing plan for instrument |eads to Automatic Data
Acqui sition System (ADAS).

10. Method for protecting instrunents and cable | eads from
damage.

b. Proposed | ayout of site ADAS, including |ocations of data
| ogger(s), multiplexers, telephone and power connections, and
i nstrunment cabl e/ conduit routing.

c. A bar chart indicating the proposed tinme sequence of
instrunent installation in relation to the proposed excavation
activities.

d. A review and acceptance of proposed instrunent |ocations and
quantities by the Contractor's Geotechnical Instrunentation

Engi neer relative to the Contractor's proposed construction

nmet hod, schedul e, and safety considerations.
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| mpl enent ati on of Action Plans; G

Prior to inplementation of instrumentation program the Contractor
shal |l submt to the Contracting Oficer for review, generalized

pl ans of action to be inplenmented in the event any response val ue,
as specified in paragraph: | NTERPRETATI ON OF DATA AND

| MPLEMENTATI ON OF ACTI ON PLANS, is reached. The generalized plans
of action shall be positive neasures by the Contractor to do any
or all of the follow ng, as applicable:

a. Limt further excavation-induced structure and ground
novenent .

b. Limt vibrations to adjacent structures.

c. Maintain the structural integrity of adjacent structures in
accordance with response val ues (see Table 1).

SD- 02 Shop Drawi ngs
As-Built Location Plan; G

On every Monday, during instrunent installation, subnmit to the
Contracting O ficer updated as-built location plans, including
location of instruments, terminal units, conduits, and ADAS
components, for work conpleted the previous week. Also included
shal | be updated instrument wiring schematics and schedul e of

i nstrument | eads.

SD- 03 Product Data
Manuf acturer's Product Data; G
Wthin 21 work days of the Notice to Proceed, subnit
manuf acturers' product data describing all specified instrunents
to the Contracting Oficer for review, including requests for
consi deration of substitutions, if any, together with product data
and instruction manuals for requested substitutions.

SD-06 Test Reports
Pre-Installation Test Record Report
Wthin 2 weeks of receipt of each instrunent at the site, subnit
to the Contracting O ficer conpleted pre-installation acceptance
test record for that instrunment in accordance w th manufacturer
reconmendat i ons.
I nstrunment Test Report
Wthin 5 workdays of receipt of each instrunent at the site,
submit to the Contracting Officer a copy of factory calibration
manuf acturer's test equipnent certification, conpleted copy of
qual ity assurance checklist, and warranty for each instrunment and
portabl e readout unit.
Install ati on Record Sheet

Wthin 5 days of installation of each instrunent, subnmt to the
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Contracting Oficer the installation record sheet for that
instrument, including as-built l|ocation as specified.

I nst rument Readi ng Report

Wthin 2 days of perfornming initial readings, as specified in
par agr aph: SCHEDULE OF WORK, subnit to the Contracting O ficer an
initial reading agreenment form for each instrunment that has been
signed by both the Contracting Oficer and the Contractor.

The Contractor shall subnmit to the Contracting Oficer a
description of the work perforned during that week for the
following items. See DATA REDUCTI ON, PROCESSI NG PLOTTI NG AND
REPORTI NG for nore details.

G oundwat er Contr ol

Summary of Support System Construction Activities

Summary of Excavation and Filling Activities

Summary of Construction Activities other than Excavation
Summary Report of Unusual Events

I nclinometer/Milti-point borehol e Extensometer Cross Section

SD-07 Certificates
Personnel Qualifications; G

Wthin 3 weeks after the Notice to Proceed, submt to the
Contracting O ficer for review

a. Resune of Contractor's Geotechnical |nstrunmentation Engi neer,
sufficient to define details of relevant site experience.

b. Resunes of other field and office geotechnical instrunmentation
personnel to be assigned to the project, other than clerical staff.

1.6 RESPONSI Bl LI TI ES OF CONTRACTOR

Contractor's responsibilities shall include, but not be limted to the
fol | owi ng:

a. Furnish conponents of instrumentation that are to be installed
during construction by the Contractor. |Instrunents installed by the
Contracting Oficer will be supplied by the Governnent.

b. Provide routing and protection of cables frominstruments to
term nal boxes and/or nultiplexers of Automatic Data Acquisition System
(ADAS) .

c. Furnish portable readout units for the Contracting Oficer's use.
d. Install instruments and ADAS hardware.

e. Protect fromdamage and nmintain instrunents installed by the
Contractor, and existing and future instrunments installed by the
Contracting Oficer for the Project. Repair or replace damaged or

i noperative instrunents at no additional cost to the Government.

f. Install additional instrunentation that the Contractor deens
necessary to ensure the safety of personnel and the work.
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1

1

g. Provide safe access to the Contracting O ficer for instrunent
installation and data collection.

h. I nplenment response actions.
7 QUALI FI CATI ONS OF CONTRACTOR' S | NSTRUMENTATI ON PERSONNEL
7.1 Cenera

Geot echni cal instrunmentation work involves highly specialized tasks. The
Contractor's instrunmentati on personnel who are responsible for furnishing,
installing, and nmaintaining all geotechnical instrumentation shall have the
qualifications specified herein. These personnel may be on the staff of
the Contractor or may be on the staff of a specialist instrunentation
subcontractor.

The Contractor's instrunentation personnel including the Geotechnica
I nstrument ati on Engi neer, and all other field and office personnel shall be
subject to the review of the Contracting Oficer.

. 7.2 Geot echni cal | nstrunmentation Engi neer

The Contractor's instrunentation personnel shall include a qualified

Geot echni cal Instrunentati on Engi neer who is a registered Professiona

Engi neer or Licensed Geol ogi st, and who has at |east 8 years of experience
ininstallation and nmonitoring of the types of instruments specified
herein, including installation and managenent of ADAS. The Geotechnica

I nst runent ati on Engi neer shal |

a. Review all proposed instrunent |ocations and quantities and confirm
that they are appropriate relative to the Contractor's proposed
construction met hod, schedule, and safety considerations.

b. Prepare detail ed step-by-step procedures and bar chart specified

for submttal SD-01, "Installation Plan", for all instrunents specified
her ei n.

c. Be on site and supervise all installations of each type of

i nstrument.

d. Conduct the pre-installation and post-installation acceptance tests
for all types of instruments specified herein.

e. Be on site until the conpletion and acceptance by the Contracting
Oficer of the tasks identified in paragraphs 1.7.2.a through c, and
subsequently be avail able for consultation at all times for the
duration of the Contract.

f. Supervise data collection, reduction, plotting, interpreting, and
reporting of instrumentation data.

8 QUALI TY ASSURANCE

Factory calibrations of the input/output signals and tenperature
corrections shall be conducted on all instruments prior to shipment.
Certification shall be provided to indicate that the test equi pment used
for this purpose is calibrated and maintained in accordance with the test
equi prent manufacturer's calibration requirenents and that, where
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applicable, calibrations are traceable to the National Institute of

St andards and Technol ogy. Factory calibration shall have at least 5 points
within the range of instruments and shall have three | oading and three

unl oadi ng cycles. This data shall be provided by the manufacturer.

A final quality assurance inspection shall be nade by the nmanufacturer of
the instrument prior to shiprment. During the inspection, a checklist shal
be completed to indicate all materials were included and i nspected. A
compl eted copy of the checklist shall be supplied with each instrunent, and
furnished to the Contracting Oficer prior to installation.

Contractor shall provide the manufacturer's warranty for each portable
readout unit and for the electrical conmponents of the ADAS.

1.9 SCHEDULE OF WORK

Install instrunments and agree on formal initial readings in accordance with
par agr aph: DATA COLLECTI ON, and the foll owi ng schedul e:

a. ADAS shall be installed 15 days prior to any dewatering or punping
tests, and/or start of foundation grouting, or excavation activities,
with exception of the road cut along the south side of the project site.

b. Vibrating wire piezoneters shall be installed and formal initia
readi ngs agreed on at least 15 days prior to start of any dewatering or
punpi ng tests, start of foundation grouting, or excavation activities,
wi th exception of the road cut along the south side of the project site.

c. Inclinometer casings shall be installed and fornal initial readings
agreed on at |least 7 days prior to start of foundation grouting, or
excavation activities, with exception of the road cut along the south
side of the project site.

d. Horizontal MPBX shall be installed as excavation for facility
continues. The excavation shall not proceed to depths greater than 5
feet bel ow a proposed MPBX | ocation. Initial readings shall be agreed
on at least 3 days after installation of instrument.

e. Load cells shall be installed on test anchors as excavation for
structure progresses. Initial readings shall be agreed upon at |east 3
days after installation of the instrunent.

Variations in the schedule require the review and acceptance of the
Contracting Oficer.

1.10 STORAGE OF | NSTRUMENTS

Al instrumentation materials, after receipt at the site and prior to
installation, shall be handl ed and stored in an indoor space, as per

manuf acturer's requirenments. |Instrunents shall not be exposed to
tenper at ures exceedi ng the manufacturer's stated working tenperature range.

1.11 SI TE CONDI Tl ONS

Contractor shall provide access necessary for installation of

i nstrumentation and ADAS. The Howard Hanson Dam proj ect has existing
instrumentation for Dam Safety that is nonitored with Geomati on 2380 series
ADAS. Numerous Measurenent Control Units (MCU) are |ocated around the
site, and are linked to a main control unit on the right abutnent via radio
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transmtters that are operating in the 400 to 500 Mhz range. Power is
provided to existing MCUs by sol ar panel s.

1.12 EXI STI NG STRUCTURES | NSTRUVENTS

Instrumentation is, or will be, installed, on, within, and around the

exi sting adjacent structures, under separate contract by the Contracting
Oficer. These instrunents include, and are not limted to, vibrating wire
cracknmeters, strain gages, sister bars, nultipoint borehol e extensoneters,
in-place inclinoneters, liquid | evel system and blast nonitoring
geophones.

The instrunent |eads fromthese instrunents, excluding the blast nonitoring
devices, will be connected to an ADAS provided and installed at the
existing Gate Tower by the Contracting Officer. Conduits will be used to
route instrument |eads fromthe designated instrunent |ocations to the
ADAS. These conduits will be | ocated al ong the existing ground surface.
The Contractor shall be responsible for nmaintaining and protecting these
instruments, conduits, and cable from damage at all tines.

1.13 I NSTRUVENT MONI TORI NG

The instrunments specified herein shall be nonitored by an Autonated Data
Acqui sition System (ADAS). The Contractor shall procure and install the
necessary conponents of the ADAS. The Contractor shall connect the
instrument |eads to the ADAS, programthe ADAS to nonitor the instrunents,
and devel op database for collection and presentation of data. The
Contractor shall share recorded data with the Contracting O ficer

PART 2 PRODUCTS
2.1 GENERAL
All materials shall be new.

Whenever any product is specified by brand nane and nodel nunber, such
specifications shall be deened to be used for the purpose of establishing a
standard of quality and facilitating the description of the product

desired. The term "acceptabl e equivalent" shall be understood to indicate
that the "acceptabl e equivalent” product is the sane or better than the
product named in the specifications in function, performance, reliability,
quality, and general configuration. This procedure is not to be construed
as elimnating fromconpetition other suitable products of equal quality by
ot her manufacturers. The Contractor may, in such cases, submit conplete
comparative data to the Contracting Oficer for consideration of another
product. Substitute products shall not be ordered, delivered to the site,
or used for this project unless accepted by the Contracting Officer in
witing. The Contracting Officer will be the sole judge of the suitability
and equi val ency of the proposed substitution.

Any request fromthe Contractor for consideration of a substitution shal
clearly state the nature of the deviation fromthe product specified.

The Contractor shall furnish all installation tools, naterials, and
m scel | aneous instrunentati on conponents necessary for installation.

Speci fied readout units, together with associated calibration devices and

software, shall be furnished to the Contracting Oficer no | ater than one
week before comrencing installation of the first of each type of

DACW67- 03- R- 0001 SECTI ON 02214 Page 7 R0O009



Cof f erdam & Excavati on, Howard Hanson Dam 03040

instrument. |In addition to specified readout units for the Contracting
Oficer's use when collecting data, the Contractor shall provide
Contractor's own readout units as needed for meking pre-installation and
post-installation acceptance tests, and for taking any required readi ngs
during installation. Such readout units shall be identical to the

speci fied readout units.

Surface protection shall be provided for instruments specified herein,

i ncluding protection from danage from bl asting, |ightning, and construction
activities. Surface protection, flush with the ground surface, shall be
required for instruments installed in Contractor's staging areas.

I nstrunent | eads and cabling shall also be protected from blasting and
construction activities, by installation in conduits and/or burial in
ground.

For each instrunent type, provide an instruction manual which shall include
the follow ng:

a. A description of the purpose of the instrunent.

b. Theory of operation.

c. Step-by-step procedures for
1. Pre-installation acceptance test when instrunents are received
on site, to ensure the instruments are functioning correctly prior
to installation.
2. Calibration of readout units.

d. Alist of calibration equipment required and recomended frequency
of calibration for the readout units.

e. Step-by-step installation procedure including any borehole
requi renents, materials, tools, spare parts, and post-installation
acceptance tests.

f. Maintenance procedures.

g. Step-by-step data collection procedure.

h. Data reduction, processing, and plotting procedures.

Al'l graduations shall be in U S. Customary Units; for exanple, feet,
i nches, pounds, tenperature °F

2.2 I NCLI NOVETERS

Provide 2.75-inch O D. ABS inclinoneter casing w th nachi ne-broached

i nternal grooves, precision-alignnent couplings, and twi st tol erance better
than one degree per 10-foot |ength, as manufactured by Sl ope Indicator Co,
Muki | teo, WA, or acceptable equivalent. Couplings shall be of the

non-tel escopi ng type.

Provide installation accessories including end caps and coupling connection
tools necessary for installation and grouting of inclinometer casing.

Cenent grout backfill shall be a cenent/bentonite m xture having a wei ght
ratio of 1/ 2.5/ 0.3 (cement/water/bentonite).

Provide 1/4- to 3/8-inch dianeter, stranded copper wire for use as
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groundi ng system for ADAS. The wire shall be installed on at |east one
i nclinoneter casing, secured vertically along the exterior full |ength of
the casing.

Surface protection shall have a dianeter adequate to allow attachnment of
cabl e support assenbly, or shall allow for an inclinoneter casing extension
whi |l e readi ngs are being taken. The length of the casing extension shal

be 12 inches, with a tol erance of 0.05-inches.

Provide inclinoneter probe, cable, readout unit, attachment accessori es,
and data reduction software, manufactured by Sl ope Indicator Co., Mikilteo,
WA. These portable units will be used to conplete pre-construction surveys
of inclinometer casings, and subsequent surveys, as needed.

I nclinometer equi prent shall be as foll ows:

a. Probe shall be nmpbdel 50302500, manufactured by Sl ope Indicator Co.
Probe shall be biaxial, consisting of two force bal ance accel eroneters
nounted at 90 degrees to each other, with a 2-foot wheel base. Probe
shall be supplied in a carrying case.

b. Cable shall be npdel 50601000, with necessary connectors,

manuf actured by Sl ope Indicator Co. The cable shall be supplied in a
conti nuous 200-foot length with vul canized depth narks at 1-foot
intervals, with an internal steel core wire, and a neoprene cable

j acket.

c. The readout unit shall be Digitilt Datamate, nodel 50310900,
manuf actured by Sl ope Indicator Co. Readout unit shall include a
battery charger, and Dat amate Manager (DW\) Software.

d. Pulley assenbly shall be nodel 51104606, manufactured by Sl ope
I ndi cat or Co.

e. Inclinometer data reduction software shall be Digipro for Wndows,
nodel 50310001, manufactured by Sl ope Indicator Co.

2.3 MULTI PO NT BOREHOLE EXTENSOVETERS ( MPBX)

Provi de borehol e rod extensoneter system manufactured by Geokon Inc,
Lebanon, NH, conforming to the requirenments specified herein

Anchors for MPBX shall be groutable anchors, nade fromlengths of stee
rei nforcing bars, capable of being installed within a 3-inch dianeter
bor ehol e.

Ext ensoneter rods shall be 0.25-inch dianeter stainless steel rods, in

| engt hs of 10-foot and shorter, with ends threaded and tapped for assenbly
encased in PVC pipes, or continuous fiberglass rods encased in plastic

t ubi ng.

Rod conpletion kits shall be necessary to conplete connections at bottom
and top of extensoneter rods.

Rod di spl acenment nonitoring shall be performed using a reference head with
vi brating wire displacenment sensors at the top of the installation. The
reference head shall be a flangel ess type of head that can be recessed into
t he borehol e.
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Di spl acenent sensors shall be as foll ows:

a. Displacenent sensors in the reference head shall be Mdel 4450 VW
Di spl acenent Transducer, manufactured by Geokon Inc., Lebanon, NH

b. Displacenent sensors shall have a 1-inch range, with a stated
| aboratory accuracy of + 0.1% of full scale and a sensitivity of 0.02%
of full scale.

c. Displacenent sensor and attached instrunent cable shall be pressure
tested to 100 psi at manufacturer's prior to delivery.

d. Reference head shall be conplete with seals capable of |ong-term
subnmersion up to 100 psi

Provi de 12-conductor cable (six shielded twisted pairs), 22 gage, with a
common drain wire, and a sheath of 0.11- inch thick pressure-extruded vinyl
with an outside dianmeter of 0.5-inch. Cable shall be fromthe sane
commerci al source as the displacenent transducers. Cable shall be

i mperneable to | ong-term subnmersion of up to 100 psi. Lengths of cable
shal |l be sufficient for routing fromeach reference head to the ADAS, or
termnal unit |ocated at top of excavation, with a mninmumof 5 percent
additional length. Additional |ength of simlar cable routing from
termnal units to ADAS will be necessary if term nal boxes are used.

Provi de portable vibrating wire readout box (Geokon nodel GK-403) and
term nal units. Terminal units shall be clearly marked with each MPBX and
gage nunber. Readout and terminal units shall be as foll ows:

a. Provide portable readout unit, junper cable and interface so that
each gage can be read separately by automatic sw tching, and readings
stored in menmory in the portable readout unit. The portable readout
unit shall have a m ni mum of 64K RAM nmenory, and shall be programed to
di spl ay each sensor reading in engineering units.

b. If atermnal box is used, it shall be a fiberglass or stainless
steel watertight term nal box.

c. Cable leads shall be routed fromtermnal unit into ADAS
Cenent grout backfill shall be in accordance w th paragraph: | NCLI NOVETERS

Surface protection shall be provided such that the recessed reference head
of the instrument is protected from blasting and construction activities,
and is accessible for maintenance, as necessary.

2.4 VI BRATI NG WRE PI EZOVETERS (VWP)

Provide vibrating wire piezoneters, nodel 4500S or 4500M_P, nanufactured by
Geokon Inc., Lebanon, NH. Piezonmeters shall have a range of 50 psi, an
over-range rating of twice the rated pressure, = 0.2 percent full scale

| aboratory accuracy, and 0.025 percent full scale resolution, and shall be
fitted with a lowair entry filter

Provide cable. Cable shall be attached to the piezoneters through an

i ntegral bul khead seal, consisting of an interior waterstop seal and a
cable entry seal. Cable shall be 4-conductor, 22 gage, with two shiel ded
twisted pairs, a conmon drain wire, and a sheath of 0.065 inch thick
pressure-extruded vinyl with an outside dianeter of 0.25 inch. Seals shal
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be either Orings or hernmetic seals. The piezometer and attached cable
shal | have been tested and certified for water-tightness up to 100 psi.

The cabl e shall be of sufficient length so that it can be extended fromthe
top of the borehole to the ADAS

Backfill grout shall consist of uniformsized fine ground or powdered
non-drilling mud grade bentonite, for use in sealing and grouting well
casings. A polyner-based thixotropic additive may al so be added to the m x
if reconmended by the manufacturer. Special grout Type A shall have a

m xed specific gravity, prior to placement within the instrunent borehol e,
of between 1.03 and 1. 10.

Filter sand shall conformto ASTM C 778, for No. 20-40 sand.

Granul ar bentonite shall be Enviroplug Medium manufactured by Wo- Ben,
Inc., Billings, MI, or Hol eplug, manufactured by Baroid Division, Petroleum
Services, Inc., Houston, TX, or acceptable equivalent.

2.5 VI BRATI NG W RE LOAD CELLS
* Amend RO009*

Provide vibrating wire load cells , nodel 4900 nmanufactured by Geokon
Inc., Lebanon, NH, for installation on selected rock bolts. Each |oad cel
shal | consist of a cylinder of high-strength heat-treated steel with three
vibrating wire strain gages |ocated at 120 degrees around the circunference
of the cylinder, and at the md-point of the cylinder height and wall
thickness. Load cell capacity shall be 300 100 kips as indicated on the
schedul e included in the plans with an over-range capacity of not |ess than
i i 150 percent full scale. The hei ght of the
| oad cell shall exceed four times the cylinder wall thickness. Al |oad
cells shall be equipped with therm stors for neasuring anbi ent
tenmperatures. The housing and cabl e connector shall be permanently seal ed
for field conditions and shall be plated for corrosion protection. The
cell and attached cable shall be proof tested by subnersion in water for 72
hours at 100 psi.

* Kk kK

Provi de cable of sufficient length, attached to the load cells through an

i ntegral bul khead seal, consisting of an interior waterstop seal and a
cable entry seal. Cable shall be eight-conductor, 22 gage, with four
shielded twi sted pairs, a common drain wire, and a sheath of 0.1-inch thick
pressure extruded vinyl with an outside diameter of 0.375 inch. Seals
shall be either Orings or hernetic seals.

Installation locations will be determ ned by the Geotechnica

I nst runent ati on Engi neer and reviewed by the Contracting Oficer as the
excavation for the Facility progresses. The Contractor shall supply 8
gages of the type specified above, with attached cable | engths sufficient
to reach the ADAS, or terminal units.

Provide term nal units from Geokon, necessary to accommpdate the nunber and
| ocation of load cells. Termnal units shall be clearly nmarked with each

| oad cell and gage nunber. Cable |eads shall be routed fromterminal unit
into ADAS. Termnal units shall be as foll ows:

A fiberglass or stainless steel watertight termnal box with 4 deck
switch shall be provided at each | oad cell station
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Provi de protective enclosure or device sufficient in size to protect |oad
cell, bearing plates, and anchor head assenblies from potential danage from
bl asting activities.

Each | oad cell shall be provided with top and bottom bearing plates with a
m ni mum t hi ckness of 1 inch, or as reconmended by the manufacturer.
Bearing plates shall be ground flat, snmooth and parallel.

2.6 AUTOVATI C DATA ACQUI SI TI ON SYSTEMS ((ADAS)

Provi de conponents of ADAS necessary to nonitor VW Piezoneters, VWI oad
cells, and VWWdi spl acenent sensors in MPBX. ADAS consists of, but is not
limted to, data |ogger, multiplexers, protective enclosures, transient
protection devices, rechargeabl e external battery, battery charger, nodem
flash menory card, software, and system docunentation. Al ADAS conponents
shal | be nanufactured and/or provided by Geomation Inc., Golden CO as
fol | ows:

a. ADAS shall have the same excitation signal configuration as
i nstrument manufacturer readouts to assure that VWgages will be read
in accordance with manufacturer's specifications.

b. Data |ogger(s) shall consist of Mdel 2380/80 and/or 2380/20
Measurenent Control Units (MCU) manufactured by CGeomation Inc.

c. Miltiplexers shall be 10-channel Analog Signal Miltiplexers
(CGeomati on Model ASM), pre-installed by manufacturer

d. Protective enclosures shall consist of |ockable NEWA-4
cross-connect term nation enclosures for the 2380 MCUs, with DIN rails,
external battery brackets, and bl ank gl and panels (Geomati on Mdel
EN80O- XC or EN20-XC. The DINrails, external battery brackets, and MCU
shall be pre-mounted into the enclosure by the manufacturer. The bl ank
gl and panels, supplied by the manufacturer, shall be drilled or punched
by the Contractor to accomobdate the Contractor sel ected conduit
configurati on.

e. Transient Protection Mdules shall consist of a 20-pole multi-stage
transient protection nodules for each nultiplexer, and shall be nounted
and pre-wired to each nultiplexer within the protective enclosure, by

t he manufacturer.

f. Rechargeable battery shall be CGeomati on Model ERB-EN externa
rechargeabl e battery kit for the XC type enclosure, which includes 7.2
Anp Hour external rechargeable battery and wiring harness with a
DIN-rail mounted battery-di sconnect switch and fuse assenbly. The
external battery and wiring harness shall be installed and pre-wired in
t he encl osure by the manufacturer

g. External battery charger shall be Geonmation nmodel XBC.

h. PCMCI A Mbdem card shall be Geonation nmodel TNM The nmain MCU on
site shall have a nobdem card

i. Menory card shall consist of one 8 MB Industrial Flashdisk Mass
Storage Card (CGeonmtion nodel FMsS-8).

j. Three copies of Geonet Suite software and supporting docunentation
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Power for the ADAS shall conformto the manufacturer's recomendation for
the external battery charger. Contractor shall provide power to each data
logger. Alternative charging power can be provided by use of solar panels.

The Contractor shall provide tel ephone connection to the main MCU on site.

Groundi ng shall consist of connecting ADAS ground |leads to ground wire
installed in inclinoneter borehole as described in paragraph: | NSTALLATI ON
OF | NCLI NOVETER CASI NG

Provi de protection of ADAS conmponents from danage from bl ast debris and
construction activities.

For multiple MCU | ocations, Contractor shall establish comrunication
between MCUs by either hard wire or radio-link connections. Hard wire
connections shall be placed in conduit protected fromdanage. Radio-Ilink
connections shall not be in the 400 - 500 Mz range.

The Contractor's Wrk Station for accessing and downl oadi ng data fromthe
ADAS shal |l consist of the followi ng computer hardware and software:

a. 1.3 GHz (mininum personal conputer, with 40 GB of hard drive disk
space, 128 MB RAM 3.5-inch floppy disk drive, CD-RWdisk drive, and a
56. 6 kbps nobdem

b. The latest version of the follow ng software for each desktop
conputer: M Wndows, MS Excel, MS Access, Grapher, and Sl ope
I ndicator's Digipro.

c. In addition, the Contractor shall provide to Contracting Oficer two
(2) sets of the software Grapher and Sl ope Indicator's Digipro.

2.7 EXI STI NG STRUCTURES | NSTRUMENTATI ON

The Contracting Officer will install instrunentation on critical structures
adj acent to the project site. Most instrumentation will be installed prior
to the Contractor's nobilization to the site; however, certain instrunents,
due to construction sequence will be installed during construction, as
outlined in paragraph: CONTRACTI NG OFFI CER | NSTRUMENT | NSTALLATI ON. These
instruments will be utilized to nonitor perfornance of existing adjacent
structures during the construction of the Fish Passage Facility.

Structures to be nonitored include the Intake Entrance Structure, the CGate
Tower, the Qutlet Wrks Tunnel, the Gate Tower Bridge, the Spillway, the
rock pillar between excavation and the Qutlet Tunnel, and the rock
formati on above the Qutlet Tunnel. Instrunentation includes liquid |eve
systens, in-place inclinoneters, nulti-point borehol e extensoneters,

pi ezonmeters, strain gages, sister bars, crackmeters, and blast nonitoring
instruments. Locations and designhations of instruments installed by the
Contracting Officer are presented in the As-built Reference Drawi ngs (Pl ate
Nos. GT-1 through GT-6).

During blasting events, the Contracting Oficer will nonitor sone of the
pi ezonmeters, crackmeters, sister bars, and strain gages dynamically.
Doubl e coil vibrating wire assenblies are installed in these gages to
provi de continuous output signal at a frequency of approximately 100 tines
per second. The output fromthese gages will provide a full waveform
response to each of the blast events.
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Response val ues for these instrunents are provided in paragraph

| NTERPRETATI ON OF DATA AND | MPLEMENTATI ON OF ACTI ON PLANS. The Contractor
shall interpret the data collected by these instrunents and shall inplenent
pl ans of action as outlined in paragraph: | NTERPRETATI ON OF DATA AND

| MPLEMENTATI ON OF ACTI ON PLANS, in the event these response val ues are
exceeded.

Formal initial readings for these instruments shall be provided to the
Contractor prior to major construction activities.

2.7.1 Liquid Level Systens

Li quid |l evel systens are installed around the perineter of the first bridge
pi er footing near the Gate Tower, and around the perinmeter of the Gate
Tower. Liquid |evel systens consist of the foll ow ng conponents:

2.7.1.1 Liquid Level Gage

The liquid | evel gage consists of a Mdel 4675-LLG vibrating wire liquid

| evel gage manufactured by Geokon, Inc., Lebanon, NH. Gage incl udes

vi brating wire transducer, weight, chamber, |ocking mechanism therm stor,
air and liquid fittings, and tubing. The liquid |l evel gage is sealed for
| ong-termimrersion of up to 100 psi.

2.7.1.2 Carrier Pipe

The carrier pipe consists of a 3-inch nom nal schedule 40 stainless stee
pi pe, installed between the liquid | evel gages. The carrier pipe is joined
to the liquid | evel gage or subsequent sections of pipe by rubber slip
couplings, and supported along the structure at approximate 4-foot

i nterval s.

2.7.1.3 Cabl e

The cable is 4-conductor, 22 gage, with two shielded twi sted pairs, a
common drain wire, and a sheath of 0.065-inch thick pressure-extruded vinyl
with an outside dianmeter of 0.25 inch. The cable is routed through rigid
metal conduit that runs adjacent to the carrier pipe, and then is routed to
the ADAS in the Gate Tower.

2.7.1. 4 Protective Encl osure

A 1/8-inch thick sheet nmetal cover is used to provide additional protection
of the gages agai nst damage from bl asting and construction activities. The
covers encl ose the gage and are secured to the structure being nonitored.

2.7.2 I nclinonmeters

Two inclinometer casings are installed in the rock pillar between the
Juvenil e Fish Passage Facility excavation and the CQutlet Tunnel, and one is
installed between the CQutlet Tunnel and the bridge pier footing. In-place
inclinoneter sensors are installed at selected depths in these casings.
Each systemis designed to be renoved fromthe casing, when necessary, to
al | ow manual inclinometer surveys of the casing. The in-place inclinoneter
system consi sts of the follow ng conmponents:

2.7.2.1 Casi ng

ABS pl astic casing as described in paragraph: | NCLI NOVETERS
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2.7.2.2 Sensors

Uni axi al in-place inclinonmeter sensors nanufactured by Slope |Indicator Co.,
Mukilteo, WA. The gage is conposed of 3-foot |ong tube, with upper and

| ower wheel assenblies, individual signal cables for each gage, and a cable
suspensi on device secured at the top of the casing.

2.7.2.3 Cabl es

The cable is 7-conductor, 22-gauge, with conmon drain wire, and a sheath of
0.1-inch thick pressure extruded vinyl with an outside dianeter of 0.385
inches. A watertight connector is attached to the cable at the top of the
casing, for quick disconnect when maki ng manual casing surveys.

2.7.2.4 Prot ecti ve Covers

A flush-nount nonunment is attached to the top of each casing. Centered and
secured to the monument is a 16-inch square, 8-inch deep netal junction
box. The cabl e suspensi on device and cabl e connections are | ocated within
this box. The cables are routed fromthis box and through conduit to the
ADAS in the Gate Tower.

2.7.3 MPBX

Three vertical MPBXs are installed over the Qutlet Tunnel alignment, with
the | owest anchor enbedded into the top liner of the tunnel. Each MPBX has
three anchors at various depths. These instrunents are manufactured by
Geokon, Inc., Lebanon, NH. Details of the instrunents are presented in

par agraph: MJLTI - PO NT BOREHOLE EXTENSOMETER. The instrunents are
installed flush to the ground surface, with instrunment |eads being routed
through conduits | ocated al ong the ground surface to the ADAS in the Gate
Tower .

2.7.4 Vibrating Wre Piezoneters

Two borehol es were conpleted within the rock pillar between the Juvenile
Fi sh Passage Facility excavation and the Qutlet Tunnel in which vibrating
Wi re piezonmeters were installed. Each borehole has three piezoneters at
various depths. These instrunents are manufactured by Geokon, Inc.,
Lebanon, NH. Details of the instrunents are presented in paragraph

VI BRATI NG W RE Pl EZOVETERS. The instrument nmonunments are installed flush
to the ground surface, with instrunent |eads being routed through conduits
| ocated al ong the ground surface to the ADAS in the Gate Tower. One
vibrating wire piezometer will be installed in the north cast-in-place wal
of the cofferdam during construction

2.7.5 Vibrating Wre Strain Gages
Vibrating wire strain gages are affixed to steel components of the trunnion
gate support, and the concrete surface of the Intake Tower Structure. The
strain gage installations include a strain gage sensor with plucking coil
anchors, cable, and protective housing, as described bel ow

2.7.5.1 Strain Gage Sensor
Model VSM 4000-6" vibrating wire strain gage sensor with double plucking

coil s manufactured by Geokon, Inc., Lebanon, NH Al gages are equi pped
with therm stors for neasuring anbi ent tenperatures.
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2.7.5.2 Anchor s

Wl dabl e type anchors were used for bonding the gages to concrete or stee
surface on the trunnion gate support. Goutable anchors were used on the
I ntake Entrance Structure. Goutable anchors are 3-inch long, 3/8-inch
di anmeter reinforcenment steel bars with a threaded hole to fit the bal
coupling of the strain gage.

2.7.5.3 Cabl e

Sane type as Liquid Level Systemfor the trunnion gages. Cables for the

I ntake Structure are 8-conductor, 22 gage, with four shielded pairs, a
common drain and a sheath of 0.1-inch thick pressure-extruded vinyl with an
out si de dianeter of 0.385 inches. The cables are routed through rigid
conduit that is routed to the ADAS in the Gate Tower.

2.7.5.4 Protecti ve Covers

The strain gages are protected with stainless steel covers, forned to fit
over the gages and protect fromfloating debris in the water.

2.7.6 Vibrating Wre Sister Bars

Vibrating wire sister bars will be installed al ong anchors in the Intake
Entrance seismic retrofit and on reinforcing steel in the cast-in-place
north wall of the cofferdam The gages will be permanently encased in

grout or concrete. The sister bar installations include the gage and cabl e.

2.7.6.1 Si ster Bar Gage

Model 4911AR vibrating wire sister bar sensor with double plucking coils,
manuf act ured by Geokon, Inc., Lebanon, NH. The coil assenbly is secured to
the mddle of a 54-inch long, 1/2-inch dianeter rebar. Al gages are

equi pped with thermi stors for neasuring anbi ent tenperature.

2.7.6.2 Cabl e

Sane type as strain gage cable used on the Intake Structure. The cables
will be routed through conduit that is routed to the ADAS in the Gate Tower.

2.7.7 Vibrating Wre Crackneters
Vibrating wire crackmeters are installed across existing cracks and joints
in concrete surfaces of the Qutlet Tunnel liner, on the bridge pier
footing, and bridge deck. The cracknmeter installations include a
crackneter sensor, anchors, cable, and protective housing, as described
bel ow.

2.7.7.1 Crackmet er Sensor
Model 4420-0.5" vibrating wire crackneter sensor with double plucking coils
manuf act ured by Geokon, Inc., Lebanon, NH.  Sone gages are equipped wth
therm stors for neasuring anbi ent tenperatures.

2.7.7.2 Anchor s
Grout abl e anchors are 3-inch long, 3/8-inch dianmeter reinforcenent stee
bars with a threaded hole to fit the ball coupling of the crackneter
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2.7.7.3 Cabl e

Sane type as Liquid Level Systemfor the Tunnel Crackneters. Cables for
the other cracknmeters are the sane as the strain gage cables for the Intake
Structure. The cables are routed through rigid conduit that is routed to
the ADAS in the Gate Tower.

2.7.7.4 Protecti ve Covers

Some of the cracknmeters in the tunnel are recessed into the concrete |iner
and then patched to result in a flush surface. The remmining crackneters
are protected with stainless steel covers, formed to fit over the gages and
protect fromfloating debris in the water.

2.7.8 Sei snogr aphs and Geophones

Sei snogr aphs and geophones will be installed at selected |ocations on the
I ntake Entrance Structure, Gate Tower, CQutlet Tunnel, bridge pier, and the
Spillway. The installations will include seisnbgraphs, geophones, cabl es,
and accessories as described bel ow

2.7.8.1 Sei snogr aph

M ni Mate Plus manufactured by |Instantel, Ogdensburg, NY. Each sei snograph
(4 channel and 8 channel) includes an internal triaxial sensor, externa
m cr ophone, AC power charger, and PC connecting cable.

2.7.8.2 Ceophone

H gh frequency uni axial and triaxial geophones, nmanufactured by Instantel,
Qgdensburg, NY, will be used for close proximty nmonitoring. These
geophones have measurenent ranges of up to 100 in/s in the frequency range
of 28 Hz to 2000 Hz. Standard geophones with ranges of up to 10 in/s wll
generally be utilized on structures 50 feet or nore from bl ast.

2.7.8.3 Cabl e

Ext ensi on signal cables of up to 250 feet will be used to transmt signa
from geophones to seisnograph. Splitter cables will be used to connect
nmul ti pl e geophones into the seisnographs. Cables are manufactured by

I nstantel, Ogdensburg, NY

2.7.8.4 Mounting Pl ate
Fastening plate for securing seisnmograph to floor, ceiling, and walls.
Uni axi al geophones are recessed into concrete liner, attached to nounting
bolt. Triaxial geophones are nounted directly to surface using nmounting
bolt, or attached to fastening plate and secured to surface. Fastening
pl ates are manufactured by Instantel, Ogdensburg, NY.

2.7.8.5 Sof t war e

Advanced Modul e software provided by Instantel, Ogdensburg, NY., is
necessary for analysis of high frequency geophones.

2.7.9 ADAS

ADAS conponents will be installed at the Gate Tower (El. 1230)to nonitor
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the existing structures' instrunmentation. This ADAS will be capabl e of
dynanmic and static nonitoring of the strain gages, VW' s, and crackneters.

In addition, static nonitoring of MPBX displ acenent transducers, liquid
| evel gages, and thermistors, will be perfornmed through ADAS. Data
recei ved through this ADAS will herein be known as Contracting Oficer's
Dat a.

2.7.10 Access Pl atforns

Four of the instrunent |ocations within the rock pillar, along the north
side of the FPF, nay require periodic access by the Contracting Oficer.

Per manent platfornms were constructed and secured to the steep sl ope surface
to provide this access fromthe staging area above. The Contractor shall be
responsible for repair or replacenent should damage occur as a result of

bl asti ng and/or construction activities.

2.8 FACTORY CALI BRATI ON

A factory calibration shall be conducted on all instruments at the place of
manuf acture prior to shipment. Each factory calibration shall include a
calibration curve with data points clearly indicated, and a tabul ati on of
the data. Each instrument shall be marked with a unique identification
nunber. Quality assurance procedures during factory calibration shall be
as specified in paragraph: QUALI TY ASSURANCE

Factory calibrations of vibrating wire piezoneters shall be nade against a
pressure gage traceable to the National Institute of Standards and

Technol ogy. The accuracy of the pressure gage shall not be |less than twce
the specified accuracy of the piezonmeters. Calibrations shall be nmade to
full scale in three conplete cycles, recording the reading in 5 equa
increments during three | oading and three unl oading cycles. The thernal
factor of each piezonmeter shall be deternmined in a precision test chanber,
at 0, 10, and 20 degrees C. The calibration record shall include gage
factor, thermal factor, and zero reading with correspondi ng tenperature and
baronetric pressure.

Factory calibrations of the inclinonmeter probe shall include conprehensive
calibrations of the force bal ance accel eronmeters prior to assenbly in the
gage. A final calibration shall include measurenents made at 2.5 degrees

intervals from-10 degrees to +10 degrees with respect to vertical, and a
conprehensi ve repeatability check over a smaller zone near vertical.

Factory calibrations of vibrating wire displacenent transducers shall be
made agai nst a dial gage traceable to the National Institute of Standards
and Technol ogy. The accuracy of the dial gage shall not be |less than tw ce
the specified accuracy of the displacenment transducers. Calibrations shal
be made to full scale in three conplete cycles, recording the reading in 5
equal increnents during three |oading cycles. The thermal factor of each
transducer shall be determined in a precision test chanber, at 0, 10, and
20 degrees C. The calibration record shall include gage factor, thernma
factor, and zero reading with correspondi ng tenperature and barometric
pressure.

Factory calibrations of |oad cells shall be nade in a testing machine with
an accuracy traceable to the National Institute of Standards and

Technol ogy. Calibrations shall be nade to full scale in three conplete
cycles, recording the reading in 5 equal increnents during three |oading
and t hree unl oadi ng cycl es.

DACW67- 03- R- 0001 SECTI ON 02214 Page 18 R0O009



Cof f erdam & Excavati on, Howard Hanson Dam 03040

PART 3 EXECUTI ON

3.

1 PRE- | NSTALLATI ON ACCEPTANCE TESTS

Wien the Contractor's instruments are received at the site, the
Contractor's instrunmentation personnel shall performpre-installation
acceptance tests to ensure that the instrunments and readout units are
functioning correctly prior to installation. Pre-installation acceptance
tests shall include relevant itens fromthe following list:

a. Exanine factory docunentation: suggested installation methods and
calibration data to verify conpl et eness.

b. Exam ne manufacturer's final quality assurance inspection check
list, to verify conpl eteness.

c. Check cable length and cabl e | abel
d. Check tag nunmbers on instrunent and cabl e.

e. Check, by conparing with procurenent document that nodel
di mensions, and materials are correct.

f. Performresistance and insulation testing, in accordance with
criteria provided by the instrument manufacturer, using a gage
insulation or circuit tester that applies 2 volts or less for

resi stance testing and 15 volts or less for insulation testing.

g. Verify that all conponents fit together in the correct
configuration.

h. Check all components for signs of damage in transit.
i. Check that quantities received correspond to quantities ordered.

j. For vibrating wire piezoneters, check that the pre-installation
readi ng agrees with the nanufacturer's zero reading, as specified in
par agr aph: FACTORY CALIBRATION. During the pre-installation reading,
barometric pressure and pi ezoneter tenperature shall be neasured, and
corrections applied in accordance with factory calibration data. Prior
to making the pre-installation reading, the piezoneter shall be

mai ntai ned in a constant tenperature environnent for sufficient tineg,
as stated by the manufacturer, to achieve thernmal equilibrium The
pre-installation reading shall be nade with the piezometer filter dry,
and the piezometer shall not be placed in a sand-filled bag.

During pre-installation acceptance testing of each instrunent the
Contractor's instrunmentati on personnel shall conplete a pre-installation
acceptance test record form

An instrument that fails the specified pre-installation acceptance test
shal |l be repaired by manufacturer such that it passes a subsequent
pre-installation acceptance test, or shall be replaced by an identica
instrument at no additional cost to the Government.

.2 | NSTALLATI ON - CGENERAL

The Contractor's instrunentation personnel shall install instruments in
accordance with the Contractor's detail ed step-by-step procedures that were
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submitted as specified in the Installation Plan, and revi ewed by the
Contracting Oficer.

Installation procedures for instrunents in boreholes shall be such that al
steps in the procedure can be quality assured.

Drilling, core retrieval, core |logging, and core storage shall be in
accordance with Section 02251a, FOUNDATI ON DRI LLI NG AND GROUTI NG,

The Contractor may elect to use drill casings in the upper 20 feet
(soil /weat hered rock) of the vertical instrunmentation boreholes. Prior to
installing any instrunment through drill casing, all material adhering to

the inside of the casing, and all cuttings, shall be renpved thoroughly.

VWhenever withdrawi ng drill casing, during instrument installation in a
borehol e, care shall be taken to minimze disturbance to the borehol e.
Backfill material shall not be allowed to build up inside the casing such

that the instrunment is lifted as the casing is withdrawn. The casing shal
be withdrawn without rotation. The casing may be omitted, if allowed by
the Geotechnical Instrumentation Engineer, only where it can be shown that
instrument installation without the casing will not cause collapse of the
borehole or in any way adversely affect instrunment installation.

Grout shall be placed using a treme nethod with side discharge ports on
the tremni e pipe.

The Contractor shall notify the Contracting Oficer at |east 24 hours prior
to installing each instrunent.

As excavation of the Facility progresses, the Contractor shall use the
profile information fromthe installed inclinoneter casings to nark the
sidewal | s of the excavation. The vertical marks will assist the Contractor
in placement of the rock bolts, seep holes, and nmulti-point borehole
extensoneters, in an effort to reduce possible damage to inclinoneter

casi ng.

For instrunents which do not have factory-connected cable | eads that can be
routed directly to the ADAS or terminal units, the Contractor shall perform
connections of instrument |eads to nulticonductor cables. These
connections shall have a water-tight seal inperneable to subnersion of up
to 100 psi.

The Contractor shall provide and facilitate safe access to the Wrk at all
times for the Geotechnical Instrumentation Engi neer to conpl ete instrunent

| ead connections, perform nmanual readi ngs, performcable | ead checks, and

i nspect instrunment boreholes. Safe access shall include, but not be
l[imted to, cessation of work activities, tenporary relocation of
obstructing materials and equi pnent, provision of |adders, provision of
crane- oper at ed man- baskets, and any other needs that, in the opinion of the
Engi neer, are necessary to ensure safety.

The Contractor shall install instrunentation, in addition to that specified
herein, that the Contractor deens necessary to ensure the safety of
personnel and the Wrk. The Contractor shall notify the Contracting
Oficer at least 24 hours prior to installing any such additiona
instrumentation. Data resulting fromsuch instrunmentation are referred to
herein as Contractor's data, together with data specified in paragraph

DATA COLLECTION. Such Contractor's data will be accepted by the Contracting
Oficer only if the data are obtained frominstrunentation furnished,
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calibrated, tested, installed, and maintained as specified herein, if the
data are collected and plotted as specified herein, and if
submitted/ provided to the Contracting O ficer as specified herein.

The Contractor shall extend installed instrunentation and reinstall
protective covers as necessary as grade changes occur, and revise
i nstrument reference el evations as necessary.

As each instrument is installed, an installation record sheet shall be
prepared, including appropriate itens fromthe following |ist:

a. Project nane.

b. Contract nane and nunber.

c. Instrument type and nunber, including readout unit.

d. Planned location in horizontal position and el evation
e. Planned orientation.

f. Planned | engths and vol unes of backfill.

g. Personnel responsible for installation

h. Drill equipnent used, including dianeter and depth of any dril
casi ng used.

i. Date and tine of start and conpletion

j. Spaces on record sheet for necessary measurenents or readi ngs
required at hold points during installation to ensure that all previous
steps have been followed correctly, including instrument readings nade
during installation.

k. A log of subsurface data indicating the elevations of strata
changes encountered in the borehole. Strata nomencl ature shall be
based on profiles and boring | ogs contained in the CGeotechnical Data
Report.

I. Type, length, and volune of backfill used.
m As-built location in horizontal position and el evation including:

1. Elevation referenced to the vertical datum N G V.D. (1929) to
an accuracy of + 0.01 foot, together with the |ocation of the
poi nt used for the el evati on neasurenent.

2. Horizontal position referenced to the North American Datum of
1983 (NAD 83) to an accuracy of =+ 0.1 foot, together with the
| ocation of the point used for horizontal position measuremnent.

3. A location sketch showi ng the instrunent nunber, taped

hori zontal distances to the instrument, neasured to an accuracy of
+ 1 foot from permanent physical features in the field. A
sufficient nunber of taped neasurenents shall be included on the
sketch to establish a unique horizontal position for the
instrument. |f such features are renobved, the Contractor shal
provi de a new sketch, prior to renoval, with taped nmeasurenents to
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ot her features.
n. As-built orientation.
0. Result of post-installation acceptance test.
p. Wather conditions at the time of installation

g. A space on record sheet for notes, including problenms encountered,
del ays, unusual features of the installation, and details of any events
that may have a bearing on instrunment behavior

r. JInstrunent lead colors and each lead's function or code.

An instrument that fails the specified post-installation acceptance test
shal |l be replaced by an identical instrunent at no additional cost to the
Gover nment .

After installation, protective covers shall be free-draining. Protective
covers that are not free draining shall be repaired or replaced at no
additional cost to the Government.

The Contractor shall ensure that surface conponents of instrunentation,
including, but not limted to, termnal units, cables, and conduits, wll
be protected and secured from possible inundation fromflood events.

The Contractor shall submit updated as-built instrunent |ocation plans to
the Contracting Oficer. The |location plans shall be reproducible
conposite plans of all installed instrunents plotted on 11 inch x 17 inch
or 24 inch x 36 inch sheets at a scale of 1 inch = 20 feet. The first

pl ans shall be subnmitted within one week after conpletion of the first
instrument installation, regardless of instrument type. Updated plans
shal |l be subnmitted every subsequent week. Updated pl ans need not be
submitted for periods during which no instrunents have been install ed.

3.3 | NSTALLATI ON OF | NCLI NOVETER CASI NGS

I nclinometer casings shall be installed at the |ocations and depths shown
on the Instrument Schedules within the Plans, or as directed by the
Geot echni cal Instrunentation Engi neer.

At | east one inclinoneter casing shall have a ground wire attached and
installed to the full depth of the borehole, as described in paragraph
| NCLI NOVETERS

Prior to drilling, the drill rig shall be plunbed to the designated plunge
listed in the Instrunent Schedul e.

The Contractor shall retrieve continuous core sanpl es throughout depth of
bor ehol e.

The inclinoneter casings shall be oriented such that one axis of the
internal grooves are within 5 degrees of being perpendicular to the
excavation. Casing groove orientation shall be naintai ned throughout
installation. During and after installation, the casing groove spira
shal | not exceed one degree per 10 feet of I|ength.

No part of the inclinoneter casing shall deviate from designed inclination
by nore than 2 percent of the depth to that part.
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After conpletion of installation, a post-installation acceptance test shal
be performed to verify that there is no grout in the inclinoneter casing,
that groove orientation and verticality satisfy the specifications, and
that the inclinoneter probe tracks correctly in all four orientations. A
vertical survey of the installed inclinoneter casing shall be perforned at
2-foot depth intervals using the standard probe, to deternine the vertica
profile of the casing, and develop an initial data set. The Contractor
shal |l use the vertical profile of the casing to mark the | ocation of the
casing along the sidewalls of the excavation to prevent damage from
installation of rock bolts, weep holes, and other instrunmentation.

3.4 | NSTALLATI ON OF MULTI - PO NT BOREHOLE EXTENSOVETERS

Mul ti-point borehol e extensoneters (MPBX) shall be installed at the

| ocations and depths shown on the Instrunment Schedules within the Plans, or
as directed by the Geotechnical Instrunmentation Engineer. Contractor shal

| ocate MPBXs such that they do not intersect or danage existing instrunents
or punping well location.

Hori zontal MPBX shall be installed at the bench designated by the

Geot echni cal Instrunmentati on Engi neer and reviewed by the Contracting

O ficer as the excavation progresses. Excavation greater than 5 feet bel ow
the designated MPBX | ocation shall not occur until the instrunment is
installed and initial readi ngs have been conpl et ed.

Assenbl e reference head, anchor rods, anchors, and grout tube as
recommended by manufacturer of instruments. Upper tips of anchor rods
shal | be assenbl ed such that they are less that 1/2-inch below the fixed
readout head surface.

Trem e place grout at the bottom of the borehole and ensure that grout has
been placed up to the bottom of the reference head. A seal shall be
created at the bottomof the reference head with the grout tube and a short
section of tubing passing through the top portion of the seal. G out shal
be placed until return is observed through the short section of tubing.

After conpletion of installation, but before grout has set, wash the
reference head cl ean of debris and grout so that there are no obstructions
to the snooth novenent of the anchor rods within their protective sleeves.

Prior to installation of the displacenment transducers, a pre-installation
acceptance test shall be perforned with a gage bl ock.

Install and firmy secure the protective cover to reference head. Instal
surface protection over instrunent assenbly.

Route the nmulticonductor cable, for each MPBX borehol e, through conduit up
to top of excavation and into ADAS or terminal units. The GCeotechnica

I nstrunent ati on Engi neer will conpl ete connections of the nulticonductor
cable to the respective displacenent transducers.

3.5 | NSTALLATI ON OF VI BRATI NG W RE Pl EZOVETERS

Vibrating wire piezonmeters shall be installed at the | ocations and depths
shown on the Instrunent Schedules within the Plans, or as directed by the
Geot echni cal Instrumentati on Engi neer. Piezonmeters shall be | ocated around
the perineter of excavation, approximtely m dway between the punping well
| ocations. At l|ocations where piezoneters are to be installed in closely
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spaced groups or in the vicinity of other instrunents installed in
bor ehol es, piezometers shall be installed no closer than 10 feet fromthe
adj acent borehol e i nstrunents.

At | east one piezoneter borehole shall be |ocated i medi ately downstream of
the cof ferdam excavation (PZ-7300). The piezoneter(s) will nonitor ground
water | evels on the west side of the Phase 1B excavation, and will likely
be destroyed during Phase 1C excavati on.

Contractor shall retrieve continuous core sanples frominstrunent borehole.

The vibrating wire piezoneter shall be inverted and secured to the
instrument cable, resulting in a | ooped end of cable less than 1 foot in
| engt h.

Prior to insertion of the piezoneter in the borehole, a reading shall be
taken of the vibrating wire transducer and therm stor, at ground surface.

After insertion of the piezoneter a check shall be made to ensure that the
pi ezomet er reading agrees with the water head, and the el evation of the
di aphragm shal | be recorded.

Depth to the top of each increnment of sand and granul ar bentonite shall be
checked using a cylindrical sounding hammer. The granul ar bentonite shal
not be tanped.

After conpletion of installation, a post-installation acceptance test shal
be perforned to verify that the piezoneter functions correctly.

3.6 | NSTALLATI ON OF LOAD CELLS

Rock bolt load cells shall be installed at |ocations within the excavation
as directed by the Geotechnical |Instrunentation Engi neer and revi ewed by
the Contracting Oficer.

Load cells shall be installed on test bolts, located in the niddle of the
design bolt pattern. The test bolts shall be simlar in dinensions and
installed in simlar manner as production bolts, however only the bottom
four (4) feet of the bolt shall be anchored to the rock formation.
Anchorage can be conpleted with a grout plug, or epoxy capsules. The
remai ni ng ungrouted length of drill hole shall be cased with PVC pi pe.

A 1-inch thick cement-grout pad shall be placed on the rock surface around
the head of the test bolt, for placenment of the | ower bearing plate of the
| oad cell assenmbly. The bolt shall be tensioned and | ocked off at 10 ki ps
after the load cell is installed.

During installation of load cells, bearing plates and cell shall be in
alignment within 0.125 inch, using centralizer bushings as necessary.

After load cell installation, performpost-installation acceptance test, by
readi ng the gages, to ensure correct functioning.

Extend cables, within protective conduit to top of excavation and route
into term nal boxes or ADAS.

3.7 | NSTALLATI ON OF ADAS

Based on the quantity of instrunents to be neasured, nmultiple MCUs nmay be
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utilized throughout the site. A main MCU shall be established to link with
the designated Wrk Station for downl oadi ng dat a.

Mul ti conductor cabl es, capable of accomopdating the quantity of |eads
necessary, may be used to reduce overall cabling routed fromternminal units
to MCUs. The Contractor shall be responsible for routing and protecting
cabl es, and for perform ng connections of instrunent |eads to

mul ti conductor leads within the termnal units. The Geotechnica

I nstrunent ati on Engi neer shall performthe connection of cable |leads within
the ADAS. Individual instrunment |eads shall be | abeled and easily
identifiable at either end of the cable.

Installation of the ADAS equi prent shall be in accordance with the

manuf acturer's recomrendations for installation. Install the protective
encl osure containing main MCU at the | ocation shown on the Instrunmentation
Site Plan, or at Contractor's field trailer. Placenent of additional MCUs
shal | be based on Contractor's submittal. Installation of all MU

encl osures shall be as foll ows:

a. The enclosures shall be permanently nounted at el evati ons above
1,170 feet.

b. MCUs shall be nobunted by existing structures, or within constructed
encl osures, such that MCUs will be protected from bl asting debris.

c. Each MCU shall be grounded in accordance with the manufacturer's
recomendati ons, and as described in paragraph: AUTOVATI C DATA
ACQUI SI TI ON SYSTEMS

d. The bottom bl ank gl and panel, supplied by the manufacturer, shal
be drilled or punched by the Contractor to acconmodate the Contractor's
sel ected conduit configuration.

Contractor shall route cable |leads frominstrunmentation, or termnal units,
into MCU enclosure allowing a mninmumof 5 feet of cable for connection to
the ADAS. Each instrument cable shall be clearly |abeled with the

i nstrument designation.

The Geotechnical Instrumentation Engi neer shall performthe fina

connection of the instrunent cables to the ADAS and programm ng of ADAS
The Contractor shall provide and facilitate safe access to the |ocation(s)
of the ADAS at all tinmes for the Geotechnical Instrunmentation Engi neer, and
Contracting Oficer.

Power shall be provided to | ocation of each MCU as indicated in paragraph:
AUTOVATI C DATA ACQUI SI TI ON SYSTEMS.

3.8 CONTRACTI NG OFFI CER | NSTRUMENT | NSTALLATI ON

The contracting Officer will install instrunentation, including vibrating
Wi re sister bars, vibrating wire piezometers, and sei snographs/ geophones,
during construction. Instrunment installations will be perforned at the

i ntake entrance structure during the seisnmc retrofit work, and at the
north cast-in-place wall of the cofferdam Contractor shall provide
assistance to the Contracting Officer to facilitate the instrunent
install ati ons.

3.8.1 I ntake Entrance Structure Seismc Retrofit
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In conjunction with the Contractor, the Contracting O ficer shall instal
up to 16 vibrating wire sister bars on four vertical anchor rods and one
downhol e sei smc geophone, as shown on Plate S8.2 of the plans. The
Contracting Oficer will attach instrunentation and associ ated instrunent
cables to rods prior to insertion in drilled holes. The Contractor shal
provide a staging area for the anchor rods to be placed horizontally and
prepared for instrunents.

The Contractor will renpve existing rigid metal instrument conduits from
the Intake Entrance Structure deck (El. 1140). The Contractor shal
provi de replacenent conduits, with simlar cable capacity, fromthe top of
the instrumented anchor holes to the existing rigid netal instrunmentation
conduits located at the south exterior corner of the Gate Tower. The
Contracting Officer, with assistance of Contractor, will route instrunent
cables formthe top of the instrunmented anchor holes to the Contracting
Oficer's ADAS.

3.8.2 Cof ferdam North Cast-1n-Place Wl

In conjunction with the Contractor, the Contracting O ficer shall instal

up to 5 vibrating wire sister bars and one vibrating wire piezonmeter on the
rei nforcenment steel as shown on Plate S3.3 of the plans. The Contracting
Oficer, with the Contractor's assistance, will attach instrumentation and
associated instrunent cables to reinforcement steel prior to placenent, if

rei nforcement is assenmbled in sections and | owered into position. |If the
Contractor assenbles reinforcenent steel in place, then the Contractor
shall install instruments with the assistance of the Contracting O ficer

The Contracting O ficer, with assistance of the Contractor, will route
instrument cables fromthe top of the drilled hole to the Contracting
Oficer's ADAS.

3.9 FI ELD MAI NTENANCE AND CALI BRATI ON

The Contractor's instrunentation personnel shall conduct regul ar

mai nt enance of field term nals and accessi bl e instrunent conmponents during
construction. Maintenance shall include instrunments installed by the
Contractor.

The Contractor shall have the survey |level peg-tested and adjusted, if
necessary, once a week to check for collimtion error.

3.10 DATA COLLECTI ON
3.10.1 Initial Readings

The Geotechnical Instrunentation Engi neer shall performthe manual initial
readi ngs of each instrunent, and both the Geotechnical Instrunmentation

Engi neer and the Contracting Oficer shall check the validity of fornal
initial readings, and shall sign agreenent to such readings as specified in
the I nstrument Readi ng Report, SD-05 Test Reports of paragraph: SUBM TTALS.
No instrument will be accepted or paid for until formal initial readings
are agreed upon as specified herein

Data for initial readings shall be recorded on field data records, which
shall include at |east the foll ow ng:

a. project nane

b. contract nane and nunber
C. instrunent type
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d date and tine
e observer
f. readout unit nunber
g. instrunment nunber
h readi ngs

i. remarks

j. visual observations

k. other causal data including weather, tenperature, and construction
activities

I nstrunentation data shall be recorded in U S. Customary Units, such as
feet, inches, pounds.

The Contractor shall provide and facilitate safe access to the Wrk at all
times for the Geotechnical Instrumentation Engineer to collect data from
specified instruments, and also fromany additional instrunments installed
by the Contractor as specified in paragraph: | NSTALLATI ON- GENERAL. Safe
access shall include, but not be limted to, cessation of work activities,
temporary rel ocation of obstructing materials and equi pment, provision of

| adders, working platforms and hoi sting services, and any ot her needs that,
in the opinion of the Geotechnical |Instrunentation Engi neer, are necessary
to ensure the safety of data collection personnel. The Contractor shal
furnish two sets of safety equi pnent for use by the Geotechnica

I nst runent ati on Engi neer when coll ecting data or accessing instrunent

| ocations, which shall include, but not be limted to respirators and

har nesses.

For the Contractor's information, the foll ow ng subparagraphs define fornal
initial readings, which will be collected by the Geotechnica

I nstrunent ati on Engi neer and shall be agreed on by the Contracting O ficer.
The foll owing definitions of readings other than formal initial readings
shall apply to Contractor's data only.

A. A set of formal initial inclinoneter readings for each inclinoneter
casing shall be perfornmed. An inclinoneter reading is defined as a set
of readings at 2 foot intervals throughout the casing, and a second set
at 180 degrees to the first set. The fornmal initial inclinoneter
reading will be selected fromthree reading sets as defined above,

i nvol ving six conplete traverses along the casing. Each reading other
than the formal initial reading shall be a single reading. Check-sums
(sum of two readings at the same depth but 180 degrees apart) shall be
examned in the field. Except where obvious inperfections in the casing
have affected the check-suns, the standard deviation of A- and B-axis
check-sunms over a 2 foot interval shall not exceed 0.0005 foot and

0. 0010 foot, respectively.

B. Aformal initial set of nulti-point borehol e extensoneter readi ngs
wi Il consist of the average of three readings with repeatability +

0. 0005 inches per 1 inch range gage, with the el ectronic readout, for
each di spl acement transducer |ocated at the reference head of the MPBX
borehol e. Each reading other than the formal initial reading shal
consist of a single reading taken with the el ectronic readout unit or
ADAS.

C Aformal initial vibrating wire piezoneter reading will consist of
the average of three readings with repeatability of * 0.25 psi per 50
psi gage range. Each reading other than the formal initial reading
shal |l be a single reading.
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D. Aformal initial load cell reading will be nade with approximtely
10 kips load on the load cell, and will consist of a set of readings of
all strain gages, determ ning the average of the set, followed by
repeating the set of readings two nore tines and averaging all three
sets with repeatability + 150l b for 300 ki ps gage range. Each reading
other than the formal initial reading shall be the average of a single
set.

E. It is the Contractor's responsibility to maintain and periodically
calibrate all portable readout boxes and probes in accordance with the
schedul e of such mai ntenance provi ded by the nanufacturers of this
equi pnent .

3.10.2 Readi ng Schedul e

I nstrunentation data shall be collected by the ADAS at | east tw ce per day
during active construction, and at hi gher frequencies during blasting
events, with a mnimmof once before and after the blast event. The
readi ng schedul e shall continue 24 hours per day, 7 days per week through
the end of construction, and/or the end of the contract. Instrumentation
coll ected through the ADAS will not include inclinoneter casing surveys.

Manual inclinoneter casing surveys shall be perfornmed 1 to 2 hours after
each bl ast event, for casings located within 75 feet of the nearest drilled
bl ast hol e.

Data recorded by the ADAS will be available to the Contractor and the
Contracting O ficer as specified in paragraph: DATA REDUCTI ON, PROCESSI NG
PLOTTI NG AND REPORTING  This data will herein be known as the
Contractor's Data.

The Contractor shall collect data frominstrunentation specified herein, in
addition to the data regularly collected by the ADAS, which the Contractor
believes are required to ensure the safety of personnel and the Wrk.

3.11 DATA REDUCTI ON, PROCESSI NG, PLOTTI NG, AND REPORTI NG

3.11.1 Dat a Reducti on and Processing

The Contractor's Geotechnical Instrunmentation Engi neer shall programthe
ADAS to performthe functions specified bel ow

The ADAS will record nmeasurenments on a predeterm ned schedul e, as specified
i n paragraph: DATA COLLECTI ON, and at an accel erated schedul e during
bl asting events. The data will be stored within the main multiplexer unti

an ADAS Wrk Station downloads it. The nmultiplexer will automatically
downl oad data to the Wrk Station when a comunication line is established
between the two units. This shall be performed after each blasting event,
or once per day (whichever is greater), with the main nultiplexer
automatically calling the Work Station, or by calling the multiplexer
directly fromthe Wrk Station.

The ADAS shall be programmed to convert the raw data into engi neering
units. Both the raw data and the engineering units shall be downl oaded
fromthe nultiplexer to the Wrk Station. The Contractor's Data shall be
sent fromthe ADAS to both the Contractor's Wrk Station and the
Contracting Officer's Wrk Station. A database, integral with the ADAS
will automatically be updated, after additional data is downl oaded, on both
the Contractor's and Contracting Officer's Wrk Stations. Plots of data

DACW67- 03- R- 0001 SECTI ON 02214 Page 28 R0O009



Cof f erdam & Excavati on, Howard Hanson Dam 03040

will be available within this database.

The ADAS shall be programed to trigger an al arm when measurenents occur
that neet or exceed the threshold val ues, as established in paragraph

| NTERPRETATI ON OF DATA AND | MPLEMENTATI ON OF ACTI ON PLANS. The triggered
alarns shall alert the Contractor either by audi bl e means and/ or pager.

3.11.2 Plotting

Plots of the Contractor's Data shall be avail able through the database,
updat ed every tinme nmeasurenents are downl oaded fromthe ADAS. The ADAS
shal | be programred by the Geotechnical Instrunentation Engi neer to devel op
the following types of plots for each instrunment type:

a. Plots of vibrating wire piezoneter data shall show piezonetric
el evation versus tine.

b. Plots of nulti-point borehol e extensoneters shall show defornmation
of each anchor in borehole versus tine.

c. Plots of load cell data shall show | oad versus tine. A plot of
tenperature versus tinme shall be on the sane axis.

Addi tional plots of instrunentation, not recorded by the ADAS shall include:

a. Plots of inclinoneter casing vertical surveys. Plots of

i nclinoneter data shall be "cumul ative change" data, show ng absol ute
hori zontal deformati on versus depth, and "change" data show ng

i ncrenental deflection versus depth, and shall be prepared on 8-1/2
inch x 11-inch sheets using Digitilt software. The top of the

i nclinoneter casing (excluding any extension | ength added during data
collection) shall be used as a datumfor depth measurenent. Miltiple
pl ots shall be on the same sheet to provide a time history, each

| abeled with the date. Each plot shall include the instrunment nunbers,
station, and offset. Electronic copies of the raw data shall also be
provided in Digitilt (PCSlin) format.

3.11.3 Reporting

Each week the Contractor shall subnmit to the Contracting O ficer an updated
set of instrunmentation data plots as described in the subparagraphs above
for both the Contractor's Data and the Contracting O ficer's Data.

a. A description of groundwater control and tenporary pressure relief
operations. This description shall include the punp |locations (plan

| ocation and depth), tines and duration of operation, and estinmated
guantity of flow fromdewatering operations as well as netered quantity
of flow fromeach well.

b. A summary of the support system construction activities. This
installation shall include a | ocation plan and narrative indicating
rock bolt installation, in addition to other excavation support systens.

c. A summary of excavation activities. This sumary shall include a

| ocation plan and a description of where excavation has occurred during
the week, together with plots of the elevation of the bottom of the
excavation or top versus station, showing a plot for the current date
and one each for the three previ ous weeks.
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d. A description and |ocation of any construction activities other
t han excavati on support system excavation, including any surcharge
caused by tenporary construction | oads.

e. A report of any unusual events that may have affected the

i nstrunentation readings. This report shall include a description of
any renedi al or precautionary neasures that were inplenented during the
week in response to geotechnical instrumentation or other data,

i ncl udi ng when they were inplenmented and for what reason. The report
shal |l also include a description of any future renedi al or
precautionary neasures that are planned in response to existing

geot echni cal instrunmentation or other data.

f. An evaluation of Contractor's instrunentation data, and
recomendati ons to ensure safety for work site and personnel

g. A list and proposed |ayout of additional reconmended
i nstrument ati on.

Each week the Contractor shall also subnmit to the Contracting Oficer a
cross section, at each inclinoneter / multi-point borehol e extensoneter

| ocation, using a vertical scale of 1 inch = 20 feet, showi ng the key
construction activities and other events that could influence changes in
the data. These key construction activities and other events shall include
at a minimum current elevation of the bottom of the excavation at the sane
station as the inclinoneter / nulti-point borehol e extensonmeter; support
system construction including current depth of walls; elevation,
installation angle, and nunber for each bolt; stratigraphy to final bottom
of excavation; profile and nunber of each inclinoneter / multi-point
borehol e extensoneter; and contract stationing.

3.12 ELECTRONI C ACCESS TO DATA

The Contracting O ficer shall have access to the Contractor's Data during
the construction contract. Simlarly, the Contractor will have access to
the Contracting Oficer's Data during the construction contract. Sone of
the new data in the database nay be unchecked. The Contractor can retrieve
and use the unchecked data at their own risk.

The Contractor access to the Contracting Oficer's data will be
acconpl i shed by two data transnission nmethods. The first data transm ssion
nethod will provide the Contractor with real-tine data views and al arns

whi ch are based on thresholds and limits set for data measurenents. The
Contracting Officer's data will be directly transnmitted fromthe data
logging facilities to a contractor supplied conputer at the construction
site. To acconplish this method of data transm ssion, the Contractor wll
be required to obtain hardware and software conpatible with the Contracting
Oficer's instrunentation nmonitoring systens. The second data transmni ssion
met hod will provide conprehensive instrunentation data via a comon web
site that will be accessible to the Contractor, the Contracting Oficer,
and other team nenbers. It is anticipated that data on the Contracting
Oficer web site will be available 5 to 10 mnutes after the actua
neasurenent tinme. It is also anticipated that access to the web site will
only require a typical personal conputer with Internet access.

3.13 DAVACGE TO | NSTRUMENTATI ON

The Contractor shall protect all instruments and appurtenant fixtures,
| eads, connections, and ot her conponents of instrumentation systens from
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damage due to construction operations, weather, lightning, traffic, and
vandal i sm

If an instrunment, including an existing instrunment installed by others, is
damaged or inoperative, the Contractor's instrunentation personnel shal
repair or replace the damaged or inoperative instrument within 72 hours at
no additional cost to the Governnent. The Contractor shall notify the
Contracting Officer at |east 24 hours prior to repairing or replacing a
damaged or inoperative instrument. The Contracting Officer will be the
sol e judge of whether repair or replacenent is required.

3. 14 DI SCLOSURE OF DATA

The Contractor shall not disclose any instrumentation data to third parties
and shall not publish data without prior witten consent fromthe
Contracting O ficer.

3.15 | NTERPRETATI ON OF DATA AND | MPLEMENTATI ON OF ACTI ON PLANS

The Contractor shall interpret the Contractor's Data and the Contracting
Oficer's Data. Interpretation shall include naking correl ations between
instrumentation data and specific construction activities. Instrunmentation
data shall be evaluated to determ ne whether the response to construction
activities is reasonabl e.

Table 1 indicates Threshold and Limting Values for selected instrunents.
These val ues shall be defined collectively as Response Values. The actions
associated with these Response Val ues are defined below. Plans for such
actions are referred to herein as plans of action, and actual actions to be
inplemented are referred to herein as response actions. Response Val ues
are subject to adjustnment by the Contracting O ficer as indicated by
prevailing conditions or circumstances.
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TABLE 1. RESPONSE VALUES

| nst runent Thr eshol d Val ue Limting Val ue

A. Vibrating Wre Piezoneters

Duri ng Excavation Groundwat er el evation Groundwat er el evation
less than 5 ft bel ow equal to adjacent
adj acent subgrade subgrade el evation
el evation
Duri ng Dewateri ng Groundwat er el evation Groundwat er el evation
of the Excavation nore than 3 ft above nore than 5 ft above
Fol | owi ng a Fl ood wat er elevation in the wat er elevation in the
Event adj acent fl ooded adj acent fl ooded
excavati on excavati on

B. Inclinoneter Casings (See Notes 1 & 2)

1. In-Place Sensors Change in Slope = Change in Slope =
(See Note 5) 30 seconds 45 seconds

2. Inclinonmeter Casing 0. 0005H 0. 001H
Surveys

C. Multi-Point Borehol e Extensoneters

1. Above Existing 0.01 ft 0.04 ft
Tunnel - Vertica
(See Notes 3 & 5)

2. Excavation Sidewalls 0.01 ft 0.04 ft
- Horizonta
(See Note 2)

D. Liquid Level Gages (See Notes 3 & 5)

1. On Structures 0.01 in 0.02 in

E. Qutlet Wrks Tunnel Liner (see Note 5)

1. Crack Meters 0.05 in. 0.1 in

2. Static Strain Gages 100 microstrain 250 m crostrain

F. Load Cells 5 kip increase 10 ki p increase
in |oad in |oad

G Sei snographs (see Note 5 & 6)
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TABLE 1. RESPONSE VALUES
1. Reinforced Concrete 16 in/s 20 in/s
Spi |l l way, Qutlet Wirks
Tower, CQutlet Wrks
Tunnel Lining, and
Bridge Piers

2. Trunni ons of Existing 6 in/s 8 in/s
Spillway and Qutl et
Works Regul ating Gate

NOTES:

1. His equal to the current excavation depth.

2. I nstrument Response Val ues refer to horizontal displacenment.
3. I nstrunent Response Values refer to vertical displacenent.

4. Contractor nonitored instruments, not in ADAS.

5. Data for existing structures supplied by Contracting O ficer.
6. I nstrunent response val ues given are peak particle velocities.

If a Threshold Value is reached the Contractor shall

a. Meet with the CGeotechnical Instrunmentation Engi neer and Contracting
O ficer to discuss the need for response action(s).

b. |If directed by the Geotechnical Instrunmentation Engi neer or the
Contracting O ficer, during the above neeting, that a response action
is needed, within 24 hours of receiving instrunmentation data fromthe
ADAS or Contractor, indicating that a Threshol d Val ue has been reached,
submt a detailed specific plan of action, based as appropriate on the
generalized plan of action submtted previously in accordance with the
Sections 02212, CONTROLLED BLASTI NG 02521a, WATER WELLS, and 02525a
RELI EF WELLS.

c. |If directed by the Geotechnical I|Instrunentation Engi neer or
Contracting O ficer, inplement response action(s) within 24 hours of
submtting a detailed specific plan of action, so that the Threshold
Val ue i s not exceeded.

d. Install additional instrunments if directed by the Geotechnica
I nst runent ati on Engi neer

The Contractor shall take all necessary steps so that the Limting Value is
not exceeded. Contractor nay be directed to suspend activities in the
affected area with the exception of those actions necessary to avoid
exceeding the Limting Val ue.

If a Limting Value is reached, the Contractor shall

a. Meet with the Geotechnical Instrunentation Engi neer and Contracting
O ficer to discuss the need for response action(s).

b. |If directed by the Geotechnical Instrunmentation Engi neer or
Contracting Officer, during the above neeting, that a response action
i s needed, within 24 hours of receiving instrumentation data fromthe
ADAS or Contractor indicating that a Limting Val ue has been reached,
submit a detailed specific plan of action, based as appropriate on the
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general i zed plan of action subnmitted previously in accordance with the
Sections 02212, CONTROLLED BLASTI NG, 02521a, WATER WELLS, and 02525a,
RELI EF WELLS.

c. If directed by the Geotechnical Instrunentation Engineer, inplenent
response action(s) within 24 hours of submtting a detailed specific
pl an of action, so that the Liniting Value is not exceeded.

3.16 DI SPOSI TI ON OF | NSTRUMENTS

Renove sal vageabl e i nstrunments only when directed by the Contracting
Oficer. Al salvaged instrunents shall becone the property of the
Contracting Oficer.

Portabl e readout units and computers furnished to the Contracting O ficer
for data collection shall beconme the property of the Contracting O ficer.
Portabl e readout units used by the Contractor during installation, during
pre- and post-installation acceptance testing, and for collecting
Contractor's data shall remain the property of the Contractor

It is the responsibility of the Contractor to ensure that all instrunents
installed by the Contractor shall be operational upon conpletion of the
Work for possible later nonitoring by the Contracting Oficer. |If directed

by the Contracting Officer, the Contractor shall renove any or al
instruments at no additional cost to the Government. The Contracting
Oficer will be the sole judge of whether or not renoval is required. |If
directed by the Contracting Oficer to renmove piezoneters, nulti-point
borehol e extensoneters, or inclinoneters, the upper two feet of the

i nstrument shall be renoved, together with the surface protection. The
remai ni ng open portions of the instrument and casing shall be backfilled
with cement grout up to a level two feet bel ow the ground surface, and with
| ean concrete in the upper two feet. Disturbed or damaged surfaces shal

be restored to the condition existing before installation of the instrunent.

-- End of Section --
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SECTI ON 02251

FOUNDATI ON DRI LLI NG AND GROUTI NG

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 basic
desi gnation only.

AMERI CAN SCOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 53/ A 53M (1999b) Pi pe, Steel, Black and Hot-Di pped,
Zi nc- Coat ed, Wl ded and Seani ess

ASTM C 70 (1994) Surface Misture in Fine Aggregate

ASTM C 91 (1998) Masonry Cenent

ASTM C 136 (1996a) Sieve Analysis of Fine and Coarse
Aggr egat es

ASTM C 150 (1999a) Portl and Cenent

ASTM C 618 (1999) Coal Fly Ash and Raw or Cal ci ned

Nat ural Pozzolan for Use as a M neral
Adm xture in Concrete

ASTM C 937 (1997) Gout Fluidifier for
Pr epl aced- Aggr egat e Concrete

ASME | NTERNATI ONAL ( ASME)
ASME B16. 3 (1992) Malleable Iron Threaded Fittings
U S. ARMY CORPS OF ENG NEERS ( USACE)
CCE CRD-C 100 (1975) Method of Sanpling Concrete
Aggr egat e and Aggregate Sources, and

Sel ection of Material for Testing

EM 385-1-1 (1996) Safety and Health Requirenents
Manual

1.2 GOVERNMENT SAMPLI NG AND TESTI NG
1.2.1 Preconstruction Sanpling and Testing
1.2.1.1 Sand, Cenentitious Materials, and Adm xtures

Sanpling and testing of these materials shall be in accordance with Section
03301a CAST- I N- PLACE STRUCTURAL CONCRETE FOR Cl VI L WORKS.
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1.

1.

2.1.2 Grout Materials

Sanpling and testing of grout materials shall be in accordance with Section
03301a CAST- I N-PLACE STRUCTURAL CONCRETE FOR Cl VI L WORKS.

.3 SUBM TTALS

Covernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data
Drilling Equi pnent

Grouti ng Equi pnent
Grout Material; G

Details and data on the drilling and grouting equi pment shall be
submitted for conformance with the requirenents of paragraph
EQUI PMENT.

Gout Plant; G

A detailed plan shall be submitted show ng equi prent and grout
pl ant |ayout proposed for nixing and placing grout.

SD- 06 Test Reports
Grouting Operations

Contractor shall furnish grouting records to the Governnent
within 24 hours of grouting operations

SD- 07 Certificates
Contractor Qualifications
Grouting Contractor shall have and provide evidence to the
Governnent of at |east 10 years of successful grouting experience
on simlar projects with adjacent critical structures.

4 MATERI ALS DELI VERY, STORAGE, AND HANDLI NG

Transportation and storage of materials shall be in accordance with Section
03301a CAST- 1 N-PLACE STRUCTURAL CONCRETE FOR ClI VI L WORKS.

.4.1 Cenent

A sufficient quantity of cenment shall be stored at or near the site of the
work to insure that grouting operations will not be del ayed by shortage of
cenent. In the event the cenment is found to contain |unps or foreign
matter of a nature and in anounts which, in the opinion of the Contracting
Oficer, my be deleterious to the grouting operations, screening through a
standard 100 nmesh screen, or rejection of the cenent, may be required as
determned by the Contracting Oficer. No paynent will be made for such
screening or rejected cenent.
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1.5 PRQIECT/ SI TE CONDI Tl ONS

The project grouting will consist of installation of a grout curtain in
four areas of the upstreamside of the project site: 1) left abutnment; 2)

i ntake structure foundation; 3) intake structure seismic retrofit backfil
and 4) cofferdam foundation; the approxinmate |ocations, limts and details
which are indicated. The intent of the grout curtain is to reduce seepage
into the excavation. To naintain adequate overburden pressures and reduce
potential for grout |eaks, the left abutment and intake structure grouting
wi || be conducted prior to Phase 1B bl asting and excavation. The cof ferdam
foundation grouting will be conducted at an internedi ate period of Phase 1B
bl asti ng and excavation when the excavati on reaches el evation 1075.

The program shown and described is based on currently avail abl e
information. Conditions encountered during construction may require
additions or deletions. The grouting programshall not be nodified or
curtailed as a construction expediency. It is a required part of design
and shall not becone secondary to any tine or scheduling restrictions.

Fi nal determ nation of grouting mxes, pressures, injection rate and the
sequence in which the holes are drilled and grouted will be made in the
field and shall be as directed by the Contracting Oficer.

PART 2 PRODUCTS
2.1 GROUT NMATERI AL

Grout shall be conposed of water and cenment, pozzol ans, adm xtures, and
fillers, as needed and approved by the Contracting Oficer. The grout

m xes will be approved by the Contracting Oficer and will be varied to
neet the characteristics of each hole as determ ned by conditions
encountered. The various materials to be furnished by the Contractor shal
conformto the specifications listed in the paragraphs bel ow

2.1.1 \Wat er

Water suitable for use in the work can be obtained froma well at the left
dam abut ment just upstreamfromthe spillway gates. It shall be the
responsibility of the Contractor to provide a punp and any necessary supply
i ne connections and extensions.

2.1.2 Cenent

Cenent used in grout shall conformto the requirenents of ASTM C 91 and
ASTM C 150. The use of bulk cenent will not be allowed Only cenent
furnished in noisture-resistant cloth or paper bags will be accepted to use
in the work. Storage of cenment shall be in accordance w th paragraph
MATERI ALS DELI VERY, STORAGE, AND HANDLI NG

2.1.3 Pozzol ans

Pozzol ans, if required, shall be fly ash or other raw or cal ci ned natura
pozzol ans conformng to ASTM C 618. Sanmpling will be done by an authorized
representative of the Governnent. All tests will be nmade by and at the
expense of the CGovernment. Pozzolans are to be furnished in noisture

resi stant paper sacks. It shall be transported, handl ed, and stored so as
to avoi d danage, waste, or absorption of noisture. Material which has
becone caked due to noisture absorption will be rejected.

2.1. 4 M cr of i ne Cenent
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M crofine cement, if required, shall consist of a blend of ultrafine

Portl and cement and ultrafine blast furnace slag with 95 percent of the
particles finer than 10 mcrons and 50 percent of the particles finer than
3 microns. The ultrafine cement shall include a high range water reducer
supplied as a powder preblended into the ultrafine cenent or as a liquid to
be added by the grouting contractor. Use only liquid superplasticizers
supplied by or approved by the ultrafine cenent supplier as being
compatible with their ultrafine cement. Sanpling shall be done by an

aut hori zed representative of the Governnent. all tests shall be namde by
and at the expense of the Governnent. U trafine cement is to be furnished

in noisture resistant sacks. it shall be transported, handl ed and stored
so as to avoid danage, waste, or absorption of noisture. material that has
becone caked due to noisture absorption will be rejected.

2.1.5 Adm xt ures

Adm xtures, if required, shall be added to the grout imediately before or
during its mxing and will consist of accelerators, retarders, water
reducers, alum num powder, and/or fluidifiers.

2.1.6 Fluidifier

Fluidifier shall be a conpound possessing characteristics which wll
increase the flowability of the mixture, assist in dispersal of the cenent
grains, and neutralize the setting shrinkage of the grout. The quality of
the material shall neet the requirenents specified in ASTM C 937. Sanpling
of fluidifier shall be done by an authorized representative of the
CGovernment. Trial mixtures should be tested prior to using the materials
infield work. All tests will be nade by and at the expense of the
CGovernment. Fluidifier shall be furnished in noisture-resistant paper
sacks shipped in seal ed containers and shall be handl ed and stored so as to
avoi d absorption of noisture, damage or waste. Material which has become
caked due to noisture absorption will be rejected.

2.1.7 Bentonite

Bentonite shall be sodium (Na) cation, powdered nmontnorillonite. It shal

be added to the cement grout 2 percent to 5 percent by weight of cenent.
The percentage shall be adjusted as directed by the Contracting Oficer. A
separate colloidal bentonite mxer is required to mx the bentonite and
water to ensure fully dispensing and hydrating the bentonite before adding
to the grout mxer. The bentonite shall be handl ed and stored so as to
avoi d absorption of noisture, damage, or waste. Bentonite which has becomne
caked due to noisture absorption will be rejected. A sufficient quantity
of bentonite shall be stored at or near the site of the work to insure that
grouting operations will not be delayed by shortage of bentonite.

2.1.8 Sand

a. Sand for grout shall be clean and consist of hard, tough, durable,
uncoated particles with no nore than 2 percent passing the #200 sieve.
The shape of the particles shall be generally rounded or cubical and
shall not contain nore than 5 percent of flat or elongated pieces
havi ng a maxi mum di mension in excess of five times the m ni mum

di mrension. The sand shall be generally well graded fromfine to nmedi um
in accordance with ASTM C 136 with 100 percent passing the No. 30 sieve.

b. The sand shall be subjected to such tests as are necessary to
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deternmine its acceptability. Al sampling of sand shall be in
accordance with the applicable sanpling provisions contained in COE
CRD-C 100 or as directed. Unless otherwise directed, all test sanples
shal | be taken under the supervision of the Contracting Oficer and
shal |l be delivered to a designated point, at the expense of the
Contractor, at least 10 working days in advance of the tinme when sand

will be required at the site of work. Al tests will be nade by the
Covernment at its expense. The tests to which the sand will be
subjected will include specific gravity, absorption, soundness in

magnesi um sul fate, petrographi c anal yses, and any other tests that are
necessary to denonstrate that grout of adequate durability can be
produced.

c. The percentage of surface noisture in ternms of the saturated
surface-dried sand will be determ ned in accordance with ASTM C 70, or
ot her method gi ving conparable results.

d. Sand shall be stored in such a nanner as to avoid the inclusion of
any foreign materials in the grout. Al sand shall remain in free
draining storage for at least 72 hours prior to use.

2.2 METAL PI PE AND FI TTI NGS

Metal pipe and fittings, if required, for constructing grout and
expl oratory holes, shall be furnished, cut, threaded, and fabricated by the
Contractor.

2.2.1 Pi pe

Pipe will be black steel. The pipe shall conformto ASTM A 53/ A 53M
2.2.2 Fittings

The fittings shall be black, malleable iron in accordance with ASME B16. 3.
PART 3 EXECUTI ON
3.1 EQUI PVENT
3.1.1 Gener a

Al drilling, including exploratory hole drilling, and grouting equi pnent
used shall be of a type, capacity and nechanical condition suitable for
performng the work, as determned by the Contracting Oficer. The power
and equi pnent and the |layout thereof shall neet all applicable requirenents
of local, State, and Federal regul ations and codes, both safety and

ot herwi se.

3.1.2 Drilling Equiprment

Standard drilling equi pnrent of the rotary or percussion type shall be used
to performthe drilling as specified in paragraphs GROUT HOLE DRI LLI NG and
EXPLORATORY HOLE DRILLING Water or air shall be used to renbve cuttings
fromthe hole during drilling operations. Supplies shall include all bits,
drill rods, tools, casing, piping, punps, water, and power to acconplish
the required drilling. Al drilling rigs and punps will be equipped wth
pressure gages. A borehol e deviation survey, using a nethod proposed by
the Contractor and approved by the Contracting O ficer, shall be enployed
at each stage of the first three prinary grout holes in the intake
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structure grout curtain. The survey is intended to verify angle and

| ocation of grout holes, and reduce potential for danage to the intake
structure. |If location of grout holes are inaccurate, additional grout
hol es and devi ati on surveys may be required, as determ ned by the
Contracting Officer and at no cost to the Government. Water suitable for
use in the work will be supplied by the Contractor, as described in

par agr aph: WATER

3.1.2.1 Cor e Boxes

Longi tudi nal partitioned wooden core boxes shall be furnished for rock
cores. Core boxes shall be fabricated fromdressed |unber. Core boxes
shal |l be conpletely equipped with all necessary partitions, covers, hinges
and hasps for holding down the cover. Wite painted wooden spacer bl ocks
used to partition the core to provide marking space to identify core runs
shal | be furnished with the core boxes. Contractor shall furnish three
spacer bl ocks per core box, painted with non-glass red paint for marking
voi ds and core |losses. Staples will not be allowed in core box
construction. Core boxes shall be identified with stenciled |abels on the
i nside and outside of the cover. Labels shall show Project, Boring No.
Depth, and Box No. Core boxes shall be places on wooden pallests. Al
cores shall be arranged neatly in the partioned boxes in the same sequence
in which they occurred before renmoval fromthe boring. Facing the open box
with the hinged cover above and the open box bel ow, cores shall be arranged
i n descendi ng sequence beginning at the left end of the trough nearest the
hi nges and continuing in the other troughs fromleft to right. The highest
part of the core shall be placed in box no. 1 and the |ower portions of the
core shall be placed in the other boxes in consecutive order. A

wat er proof, black, wide-tip felt tip narker shall be used for |abeling the
core boxes. The individual white blocks shall be placed at the end of a
core run and |l abeled in tenths of feet. White blocks shall contain the
following information: Run ID (ie run A); D (length of run, ie 4.8 ft; C
(length recovered; ie 4.8 ft); L (loss, ie 0.0); and D (ending depth of

run; ie 47.5 ft).

3.1.3 Grouti ng Equi pnent

The grout plant shall be capable of supplying, mxing, stirring and punping

the grout and additives, to the satisfaction of the Contracting Oficer.

The plant shall have a mninumcapacity of 30 gpmof grout injected at a
conbi ned pressure (static head and punped pressure) not greater than 150 psi.
The grout plant shall be properly maintained at all times and any grout

hole that is |ost or danaged due to nechanical failure of equi pnent or

i nadequacy of grout supply shall be replaced by another hole, drilled by

the Contractor at his expense. The anobunt of grouting equipnent shall be

as necessary to performthe work specified herein. The type to be

furni shed shall include the follow ng:

a. A progressive cavity punp capable of passing particles up to a top

size of No. 16, generating pressures up to 50 psi and punping a nmaxi mum
of 30 gpm In no case will the punp be separated by nore than 200 feet
of grout line fromthe header of a hole being grouted.

b. A colloidal type grout mxer having a mni numdrum capacity of
approximately 10 to 15 cubic feet with a nmix batch of 15 cubic feet.
M xing time shall be as required to m x thoroughly. A No. 30 sieve
filter screen shall be placed over the mxer to renove aggl onerated
grout fromthe return |ine.
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c. A separate colloidal nixer for mxing and hydrating bentonite.

d. A nmechanically agitated sunp having a mni num capacity of 20 to 30
cubic feet or as required.

e. Acirculating grout header with control valves and a pressure gage
with protector. Control valves shall be connected to the return line

and header. The header shall be joined directly to the riser pipe at

the hol e by nmeans of a quick connector union.

f. A water storage tank or suitable source of clean auxiliary water
for use in washing, pressure testing and flushing operations.

g. A water neter graduated in cubic feet and tenths having a direct
readi ng totalizer and capable of conveniently being set back to zero.

h. Such val ves, packers, pressure gages, pressure hose, supply lines,
and small tools as may be necessary to provide a continuous supply of
grout at accurately controlled pressures as specified. Al valves
shall be of the ball type and shall have |ever-type handles so that it
can be easily determined if the valves are open or closed. The inside
di anmeter of the pressure hose and grout supply line shall be not |ess
than 1 inch. Pressure gages shall be at |east 3 inches in dianeter and
capabl e of measuring no higher than 50 percent beyond the maxi num
anticipated grout pressures. An accurately calibrated, high precision
pressure gage shall be used to check the accuracy of all gages used in
the grouting. Certificates indicating such gage calibration shall be
submitted for approval within 10 worki ng days prior to beginning
grouting operations. Gages shall be checked at |east every 24 hours,
or nore frequently if the Contracting O ficer so determ nes. Wen
defects are found, grouting operations will be stopped unti
calibration of gages has been obtained. A sufficient nunber of

addi tional calibrated gages shall be maintained on site at all tines
for use as replacenents.

i. A conputer systemto nmonitor grouting operations, including grout
pressures and rates. Gouting data is to be recorded electronically
and displayed in real time. Copies of the grouting data are to be
supplied to the Contracting O ficer within 24 hours of grout operations.

j. Equiprment to light the work area so that grouting can be conducted
during hours of darkness in a safe manner. Lighting rmust also be
directed into the reservoir area adjacent to the work area so that
underwat er grout | eakage can be observed during hours of darkness.

3.1.4 Saf ety
Cenent, lime and bentonite clay are respiratory and skin irritants.
Section No. 6 of EM 385-1-1 shall be strictly adhered to and workers shal
be equi pped with respirators and skin protection during m xing of the dry
cement and bentonite products. The manufacturer's recomended safety
equi pnent and instructions shall be used.

3.2 GROUT AND EXPLORATORY HOLES
* Amend RO009*
Al'l holes for grouting or exploration shall be drilled at the locations, in
the direction, angle, and to the depths indicated or as directed by the
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3.

Contracting Oficer. A maximumtol erance for deviation in angle and
direction shall be 32— one degree. The first series of holes to be
drilled and grouted shall be as shown on the plans and hereinafter are
referred to as prinmary holes. The |location of secondary and succeedi ng
series (internediate) holes shall be determined by the split spaci ng nethod
as defined in paragraph SPLIT SPACI NG and as shown on the plans. The
nunber of grout holes shall be increased, progressively, by the split
spaci ng met hod as deemed necessary by the Contracting Oficer until the
amount of grout take at each hole is less than 0.1 cubic foot grout over a
10 mnute period. Each hole drilled shall be protected from becom ng

cl ogged or obstructed by neans of a cap or other suitable device on the
collar and any hol e that becones clogged or obstructed due to fault of the
Contractor before conpletion of operations shall be cleaned out in a nanner
satisfactory to the Contracting O ficer or another hole provided by and at
the expense of the Contractor.

* k% %

2.1 Pi pe for Foundation G outing

Al metal pipe and fittings required for constructing grout and expl oratory
hol es shall be enbedded. The pipe and fittings shall be cleaned thoroughly
of all dirt, grease, oil, grout and nortar immedi ately before enbednent.

Al joints shall be nmade up snug and the assenbly held firmy in position
and protected from damage or displacenent while the concrete is being

pl aced. The Contractor shall take all necessary precautions to prevent any
pi pe from becom ng cl ogged or obstructed from any cause and any pi pe which
becones cl ogged shall be cleaned out in a manner satisfactory to the
Contracting Officer at the Contractor's expense. The presence of tranp
netal such as nails, wire, bolts, nuts and other foreign material in the

pi pes through which dianond drilled holes are to be drilled shall be

consi dered as obstructions. The Contractor may, if he so elects,
substitute percussion or diamond drilled holes through the concrete in lieu
of pipe, provided that the nethod proposed neets with the approval of the
Contracting O ficer and provided further that such substitution does not
result in any increased cost to the Governnent.

2.2 Grout Hole Drilling

a. Gout holes shall be drilled with standard rotary or percussion
drilling equiprment. No core recovery will be required and the type bit
used shall be optional with the Contractor. The hole shall be of
sufficient dianeter to allow use of an expansion plug or packer with an
ef fective inside dianeter of not less than 1/2 inch. The m ninum
di ameter of hole shall be 2 inches at the point of nmaximum penetration
Drill casing nmay be needed where grout holes extend through soil. No
grout hole will be drilled at an angle | ess than 60 degrees neasured
fromthe horizontal nor to a depth greater than 200 feet neasured al ong
the hole fromthe collar of the hole. |If, as the work progresses, it
is determ ned that holes to depths greater than indicated are
necessary, drilling to such greater depth will be ordered in witing,
and the drilling to depths in excess of 200 feet will be paid for at a
negoti ated unit price.

b. Drilling will be done in accordance with the applicable grouting
nmet hod herei nafter described. Upon conpletion of drilling of any grout
hol e and prior to pressure testing, all drill cuttings and slurry shal

be renpbved by applying water to the bottom of the hole through open end
rods and returning the wash water through the hole to the surface unti
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3.

3.

3.

3.

the return water is clear. No separate paynent will be nade for this
washi ng.

2.3 Conpl etion of Grouting

Al'l grouting operations shall be conpleted and in proper working condition
prior to the tine of inpounding water. At that tine, all work in the area
shal |l be conpleted and the area shall be free of all construction debris.

Ni pples, if required for grout hole drilling, will be renoved.

2.4 Expl oratory Hole Drilling
* Amend R0O009*

a. The Contractor shall perform such exploratory drilling as may be
required to determine the condition of the rock prior to grouting or
the effectiveness of the grouting operations during or after grouting.
Al exploratory drilling shall be performed with rotary drilling

equi prent using HQ size coring type bits. Since the maxi mumrecovery
of unpredictable soft or friable materials is of prime inportance, the
Contractor shall nake every effort to recover 100 percent of the core
by use of the appropriate equi pnent and drilling procedures.

b. The holes may be required to be drilled to varying depths, with a
maxi mum depth of 200 feet as neasured along the hole fromthe collar of
the hole. No exploratory hole will be drilled at an angle -—greater—

| ess than 50 degrees neasured fromthe horizontal

* k% %

c. Special care should be exercised to obtain cores in as good
condition as possible. The Contractor shall keep, in a nmanner
satisfactory to the Contracting Oficer, an accurate Driller's Log of
all exploratory holes drilled. The Iog shall include a nontechnica
description of all materials encountered in the drilling, their
location in the holes and the | ocation of special features such as
seans, open cracks, soft or broken rock, points where abnormal |oss or

gain of drill water occurred, and any other itenms of interest in
connection with the purpose for which the exploratory drilling is
required.

d. Wboden or other approved core boxes will be furnished by the

Contractor, and the Contractor shall place the cores in the boxes in
the correct sequence and separated accurately by wooden bl ocks,
according to the neasured distances in the hole. No box shall contain
cores fromnore than one hole. The covers shall be fastened securely
to the core boxes and the secured boxes shall be delivered in the
vicinity of the work as directed.

e. Exploratory holes shall be grouted under pressure, if conditions so
i ndicate, by grouting to full depth in one operation and backfilled in
accordance with paragraph BACKFI LLI NG OF HOLES.

3 DEFI NI TI ONS AND PROCEDURES FOR DRI LLI NG AND GROUTI NG

3.1 Gener a

The drilling and grouting shall be acconplished in single or multiple lines
as shown. The drilling and the grouting shall be done using the split
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spaci ng, stage grouting nethod and by the split spacing, stop grouting
nmet hod as descri bed herein.

3.3.1.1 Zone

A zone is a predeternmined partial depth of curtain. Zones are shown on the
pl ans.

3.3.1.2 Secti on

A section is a reach along the grout curtain, not nore than 100 feet in

l ength, in which grouting operations will not be pernmitted at the sane tine
that drilling is in progress. |Insofar as practicable, the grout curtain
will be subdivided into sections in a manner which will facilitate the

Contractor's operations.

3.3.1.3 St age

A stage is one conplete operational cycle of drilling, cleaning, pressure
washi ng, pressure testing, and pressure grouting within a zone. The actua
depth of a stage depends upon geol ogi c conditions encountered in drilling.

It may vary froma fraction to the full depth of the zone.
3.3.1.4 St op

A stop is a predeterm ned depth at which the expandi ng plug or packer is
posi ti oned.

3.3.1.5 Split Spacing

Split spacing is the procedure of |ocating an additional grout hol e m dway
between two previously drilled and grouted hol es.

3.3.2 Stage Grouting

Stage grouting is the grouting of progressively deeper zones in stages. It
i nvol ves the placenment of a grout curtain by drilling and grouting in
successi ve operations in accordance with the follow ng general procedure.

3.3.2.1 Primary Hol es

Primary holes for foundation grouting shall be drilled to their first stage
of depth within the first zone. The depths will be governed by the
foundation conditions.

a. The holes thus drilled shall be washed and pressure tested, and
then grouted, except that when pressure testing indicates a relatively
tight hole, the Contracting Oficer may direct that the grouting of
that hole be onmtted for that stage and the hole be left open for
drilling and grouting of the next stage.

b. After the grouting of any hole, the grout within the hole shall be
all owed to set and subsequently the hole shall be redrilled.

c. After the interval of tine as specified in paragraph SECOND STAGE
the primary holes not already drilled to the limt of the first zone
shall be drilled as directed to additional depths not exceeding the
zone limt.
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d. The primary hol es thus deepened shall again be washed and pressure
tested and then grouted at higher pressures as directed. Again, the
grout within the hole shall be renoved as described above.

e. The process of successively drilling primary holes to additiona
dept hs and grouting at higher and higher pressures in stages, as
directed, shall be repeated until all of the primary holes on the
maxi mum spaci ng (see paragraph GROUT AND EXPLORATORY HOLES) have been
conpletely drilled and grouted to the depth of the first zone in that
section of the grout curtain.

3.3.2.2 Successi ve Hol es

After the primary holes in the first zone have been conpleted in any
section as specified above, the second and succeedi ng series of holes, as
determ ned by the "split spacing nethod," shall be drilled and grouted to
the depth of the first zone in like manner until the first zone of that
section is conmpletely grouted as directed.

3.3.2.3 Conpl eti on of Section

The process of successively drilling to additional depths and grouting at
hi gher and hi gher pressures in stages for the first series of holes and
then for succeeding series of holes shall be repeated for the second and
subsequent zones of that section. Oher sections along the grout curtain
shall be grouted in Iike manner until grouting of the foundation is
completed to the satisfaction of the Contracting Oficer. As the drilling
and grouting work progresses, it nmay develop that conditions are such that
all or parts of the foundation already grouted require additional grouting.

In such event, the equi pnent shall be returned and additional hol es shal
be drilled and grouted as directed.

3.3.3 Stop Grouting

Stop grouting is a nmethod whereby each hole is drilled to a final depth and
grouted by stops through an expansi on plug or packer which is set at

successi vely shall ower depths. It involves the placenent of a grout
curtain by drilling and grouting in accordance with the foll owi ng genera
pr ocedur e:

a. Drill hole to the full depth and wash as specified in paragraph

GRQUT HOLE DRI LLI NG

b. The holes thus drilled and washed shall be pressure washed and
tested as specified in paragraph PRESSURE WASH NG AND PRESSURE TESTI NG

c. The expansion plug, or packer, shall be placed in the hole at the
top of the interval to be grouted bl ocking off the higher portion of
the hole, and the interval is grouted. The |owest zone is grouted

first. In no case will the Contractor be required to set the packer
deeper than 175 feet, as neasured along the hole fromthe collar of the
hol e.

d. After placing the grout at the pressure and m x directed by the
Contracting Oficer, the expansion plug, or packer, shall be left in
pl ace until the grout pressure drops to that pressure required for the
next higher stop or as directed by the Contracting O ficer

e. The expansion plug, or packer, shall then be noved to the next
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hi gher stop and grout placed at the | ower pressure as directed by the
Contracting O ficer.

f. The procedures described in subparagraphs "d" and above shal

be repeated until grouting of the hole is conplete.

e

g. After the primary holes in the first zone have been conpleted in
any section as specified above, the second and succeedi ng series of

hol es, as determ ned by the "split spacing method" shall be drilled and
grouted in like manner until all zones of that section are conpletely
grouted as directed.

h. Oher sections along the grout curtain shall be grouted in Iike
manner until grouting of the foundation is conpleted to the
sati sfaction of the Contracting Oficer.

i. As the drilling and grouting work progresses, it may devel op that
conditions are such that all or parts of the foundation already grouted
require additional grouting. |In such event, the equipnment shall be
returned and additional holes for grouting shall be drilled and grouted
as directed. No allowance above contract unit prices will be nmade for
drilling and grouting such holes. Expense for novenent of equi pnent
necessary to the perfornmance of such work shall be conpensated for at
agreed upon rates.

3.3.4 Pressure Washing and Pressure Testing
* Amend RO009*
| mredi ately before the pressure grouting operation, the hole shall be
t horoughly washed under pressure and pressure tested. Al intersected rock

seanms and crevices containing clay or other washable materials shall be
washed with water and air under pressure to renove as much of these

materials as possible. |If practicable, as determned by the Contracting
Oficer, such material shall be ejected fromone or nore hol es by
i ntroduci ng water and air under pressure into an adjacent hole. In no case

shal | such pressure exceed the maxi mum grouting pressure, as directed by
the Contracting O ficer. Al grout holes shall be tested with cl ean water
under continuous pressure up to the maxi mum grouting pressure and held for
15 m nutes as directed. Al holes sufficiently tight to build up the
maxi mum requi red pressure shall be washed at such pressure and the washi ng
shal |l continue as long as there is any increase in the rate at which water
is taken, such increase indicating the fractures are being opened by the
washi ng operation. Gout holes with water takes of |ess than 3 Lugeon
units shall be considered tight and will not require grouting. Lugeon unit
= (cubic feet per foot per mnute/0.01076)*(142 psi/actual test pressure in
psi). Open holes in which no pressure can be built up shall be washed for
a period of 5 minutes, with the punp operating at full capacity, or for
such period of tine as fracture-filling is being renpved, as evidenced by
the escape of nmuddy water through surface openings or other grout holes.

3.3.5 Stage Grouting Procedures

3.3.5.1 First Stage

The Contractor shall performthe first stage of curtain grouting by washing
and grouting holes at locations indicated or as directed, using the "split
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spaci ng" nethod described in paragraph SPLIT SPACING  Simlar stages of
drilling and grouting are repeated as necessary to reach the bottom of the
first zone. Before grouting is begun in any hole of a given series in any
section, at |least the nearest two holes in advance of each such hole in
that series shall be conpletely drilled for the sane stage and t he adjacent
hol e conpletely washed to facilitate washing and flushing out of any
intervening clay-filled seans, fractures, or solution channels.

3.3.5.2 Second St age

After all primary holes in the first stage grouting in any section has been
conpl eted, as specified above, the Contractor shall proceed, when so
directed, with second stage drilling and grouting in accordance with the
procedure outlined herein but in no case shall the deepening of any hol e
preparatory to grouting be cormmenced before the previously placed grout has
set. Second stage grouting shall not be conducted within a distance of
approxi mately 100 feet of any hole in which a previous stage of grouting
has been conpleted until the grout in such previous stage hole has taken
its set. Gouting at subsequent stages shall conformto the same
requirenents as to mninmumtime and di stance. Upon conpletion of all
primary holes to the bottomof the first zone, and after the waiting

peri od, secondary and tertiary holes are drilled and grouted in the first
zone. The process of drilling, washing, pressure washing, pressure
testing, and grouting at progressively higher pressures is continued unti
the ground is satisfactorily tight to the required depth.

3.3.6 Stop Grouting Procedures
3.3.6.1 Stop Grouting of G out Holes

The Contractor shall performthe grouting by washi ng and grouting hol es at
| ocations indicated or as directed. Before grouting is begun in any hole
of a given series in any section, at |east the nearest two holes in the
advance of each such hole in that series shall be conpletely drilled and
the adjacent hole conpletely washed to facilitate washing and fl ushi ng out
of any intervening clay-filled seans, fractures, or solution channels.

3.3.6.2 Grouting of Existing Exploratory Hol es

Exi sting exploratory holes or portions of holes nore than five feet deep
after excavation shall be cleaned and pressure grouted as specified for
grout holes. Holes less than 5 feet deep shall be back-filled with grout

m xed in proportions directed by the Contracting Officer. Gavity grouting
or backfilling shall be done in accordance w th paragraph BACKFI LLI NG OF
HOLES.

3.3.7 Grouting Pressures

Grouting pressures to be used in the work will vary with conditions
encountered in the respective holes and pressures used shall be as
directed. It is anticipated that pressures, as neasured at a gauge at the
surface, will range fromO psi to 30 psi but in no event will gauge
pressures in excess of 50 psi be required or allowed.

3.3.8 G outing
Al'l pressure grouting operations shall be perfornmed in the presence of the

Contracting O ficer, and shall be in accordance with the foll owi ng genera
procedures.
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3.

3.

3.8.1 G out M xes

M xes shall be in the proportions approved by the Contracting O ficer who

will, fromtine to tine, direct changes to suit the conditions found to
exist in the particular grout hole. The cenent grout will include 2
percent to 5 percent (by weight of cenment) of sodium bentonite. The

wat er/ cenent ratio by volume will be varied to neet the characteristics of
each hole as revealed by the grouting operation and will range between 4:1

and 0.8:1. The Contractor shall conduct periodic tests on the grout mx
usi ng funnel and nud bal ance tests to insure consistency of grout m xes.
The types of grout shall be as follows:

a. Cement Gout shall consist of cenent, bentonite and water.

b. Mrtar Gout shall consist of cenent, bentonite, sand, and water

3.8.2 Grout Injection

a. In general, if pressure tests indicate a tight hole, grouting shal
be started with a thin mx or may not be required. |f an open hole
condition exists, as determned by loss of drill water or inability to

build up pressure during washi ng operations, then grouting shall be
started with a thicker mx and with a grout punp operating as nearly as
practicable at constant speed at all tines; the water/cement ratio wll
be decreased, if necessary, until the required pressure has been
reached. |If this procedure does not produce the desired pressure,
nortar grout can be used and the mx varied as necessary to produce the
desired results, as directed by the Contracting Oficer

b. Wen the pressure tends to rise too high, the water/cenment ratio
shal | be increased and/or the nmix of nortar grout changed or

di scontinued as may be required to produce the desired results. If
necessary to relieve premature stoppage, periodic applications of water
under pressure shall be nmade. Under no conditions shall the pressure
or rate of punping be increased suddenly as either nay produce a

wat er - hanmer effect which may pronote stoppage.

c. The grouting of any hole shall not be considered conplete unti

that hole takes grout at the rate of one cubic foot of grout or less in
ten m nutes nmeasured over at least a five mnute period at the pressure
required for that portion of the hole being grouted.

d. Should grout |eaks devel op on the ground surface fromthe
formati on, the Contractor shall caul k such | eaks when and as directed,
the cost thereof being included in the contract price for unit price
pay item"Placing Gout", in accordance with Section 01025 MEASUREMENT
AND PAYMENT. |f grout |eaks devel op underwater fromthe fornmation, the
mx will be thickened in an attenpt to stop the |l eak and/or grouting
will be terminated, as directed by the Contracting O ficer

e. If, due to size and continuity of fracture, it is found inpossible
to reach the required pressure after punping a reasonable vol unme of
grout at the m ni num workable water/cenent ratio or nortar grout with

t he maxi mum vol ume of sand at the mi ni num workabl e water/cenment ratio,
t he speed of the punping shall be reduced or punping shall be stopped
temporarily and intermttent grouting shall be perforned, allow ng
sufficient time between grout injections for the grout to stiffen
Fol | owi ng such reduction in punping speed, if the desired result is not
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obt ai ned, grouting in the hole shall be discontinued when directed. In
such event, the hole shall be cleaned, the grout allowed to set, and
additional drilling and grouting shall then be done in this hole or in
the adj acent areas as directed, until the desired resistance is built
up.

f. After the grouting of any stage or stop of a hole is finished, the
pressure shall be nmaintai ned by means of a stop-cock or other suitable
device until the grout has set to the extent that it will be retained
in the hole.

g. Gout that cannot be placed, for any reason, within two hours after
m xi ng shall be wasted. |If such grout is nmixed at the direction of the
Contracting Officer or with his know edge and consent, such wasted
grout, except as specified in Section 01025 MEASUREMENT AND PAYMENT,
shall be paid for at the contract unit prices for the materials
cont ai ned t herein.

3.3.8.3 Backfilling of Holes

Were directed by the Contracting Oficer, holes shall be backfilled with
grout proportioned as directed by the Contracting Officer and generally
having a water/cenment ratio less than 1.0. The backfilling shall be
acconpl i shed by injection of grout through a trem e pipe or hose inserted
to full depth of hole. Wen grout vents at the surface, the trem e shal
be gradually w thdrawn, maintaining grout in pipe or hose until conpletely
renoved. Holes containing freshly injected grout shall not be backfilled
until the injected grout has set. No separate paynent will be nade for
backfilling holes; however, grout will be paid for at the contract unit
price for the Portland cenent therein.

3.3.8.4 Equi prent Arrangerment and Operation

The arrangenent of the grouting equiprment shall be such as to provide a
continuous circulation of grout throughout the systemand to permt
accurate pressure control by operation of a valve on the grout return |ine,
regardl ess of how small the grout take nay be. The equi pnent and |ines
shal | be prevented from becom ng foul ed by the constant circul ation of
grout and by the periodic flushing out of the systemw th water. Flushing
shal |l be done with the grout intake valve closed, the water supply val ve
open, and the punmp running at full speed.

3.3.8.5 Protection to Wrk and d eanup

During grouting operations the Contractor shall take such precautions as
may be necessary to prevent drill cuttings, equipnent exhaust oil, wash

wat er, and grout, from defacing or danagi ng the permanent structure. Daily
mai nt enance may be required along grout lines, in order to offer better

i nspection of interconnected holes and breakouts. The Contractor will be
required to furnish such punps as may be necessary to care for waste water
and grout fromhis operations. The Contractor shall, upon conpletion of
his operations, clean up all waste resulting fromhis operations that is
unsightly or would interfere with the efficient operation of the project as
anticipated by the original design.

3.3.9 Recor ds

The Contractor will keep records of all grouting operations, such as a |log
of the grout holes, results of washing and pressure testing operations,
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time of each change of grouting operation, pressure, rate of punping,
amount of cenent for each change in water/cenment ratio, and other data as
deenmed by himto be necessary. The Contractor shall furnish these records
to the Contracting Oficer within 24 hours of grouting operations.

3.3.10 Communi cati ons
When, for his own conveni ence, the Contractor has the individual elenents
of his plant so located that comunication by normal voice between these
el ements is not satisfactory, the Contracting Oficer may require himto
install a satisfactory nechani cal nmeans of comunications, such as a
tel ephone or other suitabl e device.

-- End of Section --
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SECTI ON 02521

WATER VEELLS

PART 1 GENERAL
1.1 SUMVARY

This Section applies to the construction of water wells at the Howard
Hanson Dam Fi sh Passage Facility |ocated near Pal mer, WAshi ngton.

1.2 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AVERI CAN SOCI ETY FOR TESTI NG AND NMATERI ALS ( ASTM

ASTM A 53/ A 53M (1999b) Pi pe, Steel, Black and Hot-Di pped,
Zi nc- Coat ed, Wl ded and Seanl ess

ASTM C 150 (1999a) Portl and Cenent

ASTM D 4750 (1987; R 1993el) Determ ning Subsurface

Liquid Levels in a Borehole or Mnitoring
Wl | (CObservation Well)

ASTM D 5299 (1992el; R 1997) Deconmi ssi oni ng of G ound
Water Wells, Vadose Zone Monitoring
Devi ces, Boreholes, and O her Devices for
Environnental Activities

ASTM D 5521 (1994el ) Gui de for Devel opnent of
Ground-\VWater Mnitoring Wlls in Ganular
Aqui fers

AMERI CAN WATER WORKS ASSOCI ATI ON ( AWAA)

AWM EVWV (1999) Standard Met hods for the

Exam nati on of Water and Wast ewat er
AWM A100 (1997) water Wells
AWM C206 (1997) Field Welding of Steel Water Pipe

STATE OF WASHI NGTON DEPARTMENT OF ECOLOGY (WAQC)

WAC 173-160 (1998) State of Washi ngton, Departnent of
Ecol ogy, M ni mum St andards for
Construction and Operators

WAC 173-162 (1998) State of Washi ngton, Departnent of

Ecol ogy, Regul ations and Licensing of Well
Contractors and Qperators
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STATE OF WASHI NGTON DEPARTMENT OF LI CENSI NG (WAC)
WAC 308- 15 (2002) The law relating to Ceol ogists
1.3  CENERAL REQUI REMENTS

Each well shall be |located and constructed in accordance with these
speci fications and WAC 173-160. Each well shall be installed to prevent

aqui fer contam nation by the drilling operation and equi prent, intra- and
inter-aquifer contamnation, and vertical seepage of surface water adjacent
to the well into the subsurface, especially the well intake zone.

1.4 SUBM TTALS

Covernment approval is required for submittals with a "G designation
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Installati on Di agrans.

As-built installation diagramfor each well installed, prepared
by the hydrogeol ogi st present during well installation operations,
within 5 working days of the conpletion of the well installation
procedure. Diagrans shall include rock and hydrogeol ogic

condi ti ons.
SD- 03 Product Data
Well Installation Plan; G

A plan as specified in paragraph WELL | NSTALLATI ON PLAN
describing the drilling methods, sanpling, and well construction
and wel | devel opment 30 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 a Iicensed
hydr ogeol ogi st as specified in paragraph QUALI FI CATI ONS

Dewat eri ng Pl an; G

A plan as specified in paragraph DEWATERI NG PLAN descri bi ng the
nmet hod. Installation, operation, and mai ntenance details shall be
submitted for approval by the Contracting Officer prior to
dewat eri ng.

Cat al og Dat a.

Cat al og data, and nanme of supplier, for well screens (to
i nclude the screen slot size), casing, riser pipe, filter pack
material, bentonite, cenent, centralizers, surface protective
covers, well vaults, locking caps, airline oil filters for

pneumatic drilling, dedicated sanpling equi pnent, punps, and
chemical specifications on drill lubricants, tracers, disinfecting
agents, and drill fluid additives, if used. Catal og data shal

i nclude any information, witten or otherw se, supplied by the
manuf acturers or suppliers of the above listed itens.

DACW67- 03- R- 0001 SECTI ON 02521 Page 2 R0O009



Cof f erdam & Excavati on, Howard Hanson Dam 03040

Qualifications.

Personnel qualification docunentation.
Permts.

A copy of all pernmits, licenses, or other |egal requirenents
necessary for execution of the work shall be furnished 30 working
days before comencenent of the work.

SD- 06 Test Reports
Survey Maps and Not es.

Survey maps and notes, including a tabulated list of all wells
and nonunents, copies of all field books, maps show ng the
| ocations, and elevations of all wells, datumused (e.g. state
pl ane NAD27, NAD83, UTM etc.), elevation datum units of
nmeasurenent, and all conputation sheets shall be subnmitted within
10 wor ki ng days after conpletion of the survey. Al so, a diagram
showi ng where on the top of the well the elevation was detern ned
by the surveyor.

Wl | Devel opment Records.

A well devel opnment record, for each well, within 5 working days
of the conpletion of devel opnent.

Decommi ssi oni ng/ Abandonment Records.

A wel |l deconmi ssioning record, for each well, or test hole
abandoned, within 5 working days of the conpletion of the
abandonnent procedure.

Filter Pack.

Filter pack material test results; sieve and chemi cal anal yses,
shall be subnmitted within 15 working days after conpletion of the
bor ehol e.

Test s.

Test Reports within 24 hours follow ng the conclusion of each
test.

Wl | Capacity Test
Record of the test shall be delivered to the Contracting Oficer

Wat er Source; G

The Contractor shall, prior to its use at the site, sanple and
test the water source, and obtain approval fromthe Contracting
Oficer

Weekly Monitoring Report

A weekly report shall include a description of all dewatering
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activities including daily nonitoring records of flows from al
wel I's and sunps, and the results instrunentation (vibrating wire
pi ezoneter) nonitoring.

1.5 WELL | NSTALLATI ON PLAN
The foll owing 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 follow ng:

a. Plans showing all wells, piping |layout, flow neters, discharge
poi nts, generators and tanks.

b. Description of well drilling nethods, and installation procedures,
i ncluding any tenporary casing used, placenent of filter pack and
seal materials, drill cuttings and fluids disposal, and soil/rock

sanpl e di sposition.

c. Description of well construction materials, including well screen
riser pipe, centralizers, tailpiece (if used), filter pack and
filter pack gradation, bentonite, drilling fluid additives (if
used), drilling water, cenent, and well protective neasures.

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

e. Forns to be used for installation diagrans of wells, well
devel opnent records, well sanpling data records, state wel
registration forns, and well abandonnent records.

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

g. Description of protective cover surface conpletion procedures
i ncluding any special design criteria/features relating to frost
heave prevention. The nmaxi num frost penetration for the site
shall be included in this description. Description of surface
protection required to protect the wells fromflood inundation
h. Description of well devel opnent nethods to be used.

i. List of applicable publications, including state and | oca
regul ati ons and standards.

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

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

m Description of sunps and pernanent punps to be installed, and
di scussi on of punp operating tests to be enployed at the site.

n. Description of specific nethods to be enployed to contro

potential contam nation or pollution arising fromwell
installation activities.
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0. Schedule and tinming of all activities.
1.6 DEWATERI NG PLAN

a. This Section specifies the definition, responsibilities, and
execution for dewatering. Monitoring well/instrunentation
specifications are defined in Section 02214, GEOTECHN CAL
| NSTRUVENTATI ON

b. Dewatering shall consist of the furnishing, installation, testing,
operation and nai ntenance of dewatering systems to achieve proper
completion of all work performed under this Contract. The systens
shal | consist of a deep well dewatering systemand a passive
pressure relief well system (see Section 02525, RELIEF WELLS) and
sunps within the excavation. The dewatering systens shall conform
to the design and schedul e requirenments given in this
specification. The Contractor shall measure existing nonitoring
wel I's and pool levels prior to drilling for a mininum 2-week
period in order to gain an understandi ng of groundwater
conditions. The neasurenents shall be collected on an hourly
basi s.

c. The dewatering systemshall be installed after grouting activities
(Section 02251, FOUNDATI ON DRI LLI NG AND GROUTI NG are conplete. A

m ni rum of ei ght deep dewatering wells will initially be installed
prior to excavation. Passive pressure relief wells and two
additional deep dewatering wells will later be installed during

excavation within the excavation footprint (see Section 02525,
RELI EF WELLS). These wells within the excavation footprint could
be installed prior to excavation provided that they are protected
from damage fromall construction activities including blasting.
They shall be installed prior to excavation bel ow el evation 1,074
feet. |If the conpleted system does not satisfy the dewatering
system accept ance requirenent in paragraph, DEWATERI NG SYSTEM
ACCEPTANCE, additional dewatering wells shall be installed.

d. The Contractor shall collect, route and/or punp water including
relief well discharge and precipitation, fromwrk areas and from
wi thi n excavations, and shall dispose of all water in a manner
that is conpliant with all pertinent pernmtting and regul atory
requi renents. The Contractor shall at all tinmes have on hand
sufficient punping equi pment and nachinery in good working
condition for all energencies, including power outage and
fl oodi ng, and shall have available at all tinmes conpetent workers
for the continuous and successful operation of the dewatering and
noni toring systens. These systens shall not be shut down between
shifts, on holidays, or weekends, or during work stoppage w thout
written pernission fromthe Contracting Oficer. The Contractor
shal |l be responsible for naintaining all electric power service
connections to the dewatering system conponents.

e. The Contractor shall control groundwater such that basa
instability of the excavation shall not occur. Dewatering systens
shal | be designed and operated so as to prevent danage to existing
structures or interruption of site work. The Contractor shal
mai ntain water |evels at or below the bottomof all excavations at
all tinmes and under all conditions except when a flood event
overtops the cofferdam
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f. During excavation below the water table, construction of
structures, installing of pipelines, placing working base,
structure and trench backfill, the placing and setting of
concrete, and prior to the acceptance of the work or any portion
of the work, the Contractor shall keep the excavation free of
water. The Contractor shall control surface runoff so as to
prevent entry or collection of water in excavations or in other
i sol ated areas of the site.

g. Before dewatering is started, subnmt to the Contracting Oficer
for approval the nethod, installation and details of the
dewat eri ng systemthe Contractor proposes to use. Review by the
Contracting Oficer of the nethod, installation and operation and
mai nt enance details submtted by the Contractor shall not in any
way be considered to relieve the Contractor fromful
responsibility of errors therein or fromthe entire responsibility
for conpl ete and adequate perfornmance of the systemin controlling
the water level in the excavated areas. The Contractor shall be
solely responsi ble for proper installation, operation
mai nt enance, and any failure of any conponent of the dewatering
system for this Contract.

h. The flow for the baseline deep dewatering system (all installed
wells) is anticipated to range from 10 to 300 gallons per ninute
(gpm per well. The total flow for the passive pressure relief
well system (all installed passive relief wells, Section 02525,

RELI EF WELLS) is anticipated to be |l ess than 600 gpm The actua
rates may vary according to bedrock and hydrogeol ogi ¢ conditions.

i. The Contractor shall |eave the deep dewatering well system

except generators, the punps, and any appurtenant punp controls,
in place after the end of this contract. This includes the wells,
header pipe, tanks, materials, etc. The systemshall becone the
property of the Government. Prior to the turnover of the system
it shall be inspected by the Contractor and the Contracting

O ficer. Any defects or non-working conponents shall be replaced
wi th new equi prent at no additional cost to the Governnent.

j. Water generated during devel opnent, well tests, and dewatering
systemtests nust be disposed of in accordance with local, state
and federal standards. See also Section 01060, WATER QUALI TY
STANDARDS in Division 1

7 QUALI FI CATI ONS

A Washington State |icensed hydrogeol ogi st (WAC 308-15) shall provide
supervi sion and observe all borehole logging, drilling, well installation,
devel oping and testing activities. The driller shall be licensed in the
State of Washington, according to the state requirenents. The Contractor
shal | have a mnimum of 10 years of well installation and dewatering
experience WAC 173-162.

. 8 BOREHOLES AND DEWATERI NG WELLS

Before starting construction of the well, a borehole of at |least 12 inches
in diameter shall be drilled at the location of the well into the target
wat er bearing stratumextending to a m ninumof 100 feet and a maxi num of
200 feet below el evation 1021. The actual depth shall be determ ned based
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on the well production and the response of the adjacent vibrating wire

pi ezometers during drilling. Mid rotary drilling shall not be permitted.
Bor ehol es should be drilled in a manner to protect the subsurface from
surface contamination. The borehole shall be used to determ ne the
expected yield fromthe well and the water quality. The borehole shall be
cased, and screened in accordance with these specifications. This well may
be considered as the permanent well, if it is in accordance with these
specifications. |If this well is not used for the permanent well, it shal
be abandoned as specified in paragraph WELL DECOVM SSI ONl NG ABANDONMVENT. A
m ni mum of ten (10) dewatering wells are required, four (4) along the south
edge of the excavation on approxi mately 50-foot centers; three (3)along the
north edge on 50 to 25-foot centers; one on the west edge of the excavation
(see Plate GI4.5 for approxinmate well |ocations) and two within the
excavation, along the east side adjacent to the cof ferdam

1.9 ABANDONMVENT OF VELLS

If the Contractor fails to construct a well of the required capacity, or if
the well is abandoned because of |o0ss of tools, or for any other cause, the
Contractor shall abandon the hole as specified in paragraph WELL

DECOWVM SSI ONI NG ABANDONVENT.

1.10 NOTI FI CATI ON

The Contracting O ficer shall be notified 30 days prior to drilling. The
Contractor shall be responsible for contacting the State of Washington in
accordance with the applicable reporting requirenments. Before begi nning
work, the local United States Geol ogical Survey office (USGS) and the
Washi ngton State Department of Ecol ogy shall be notified of the type and
| ocation of wells to be constructed, the nmethod of construction and
antici pated schedul e for construction of the wells. The Contractor shal
provi de a copy of each start card for the Contracting Oficer

1.11 DELI VERY, STORAGE, AND HANDLI NG

Well materials shall be stored and nmamintained in a clean, uncontamn 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 each well site, including any utility clearance, permts,
licenses, or other requirenents and the paynment thereof necessary for
execution of the work, is the responsibility of the Contractor. The
Contractor shall visit each proposed well |ocation to observe any condition
that may hanper transporting equi pnent or personnel to the site. |If
clearing, or relocation is necessary, the Contractor, and the Contracting
O ficer shall agree on a suitable clearing, or relocation plan, and the

| ocation of any required access road.

PART 2 PRODUCTS
2.1 CASI NG

Casing and well screen shall be installed within each borehole to prevent

the coll apse of formation material. Al casing, screen, and other well
materi al shall be of conpatible materials to prevent gal vanic reaction
bet ween conponents of the conpleted well. Casing shall be of sufficient

strength to prevent casing collapse or breakage due to installation,
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formati on slough, or filter pack placenment. Metal or Schedule 80 PVC will
be accepted. Centralizers shall be used to maintain the casing in the
center of the borehol e.

2.1.1 Casi ng and Couplings

Casing shall be new 8 inch dianmeter, nmininum Metal or Schedule 80 PVC
will be accepted. Joints shall be either threaded and coupled, or field
wel ded in accordance with AWM C206.

2.2 WELL SCREENS

Wel | Screens shall prevent the collapse of formation material into the well
and shall be a minimum of 8 inches nom nal dianeter, and shall be directly
connected to the bottom of the inner casing by an approved nethod. The

| ength of the screen shall be sufficient to provide an intake area capable
of passing not less than the minimumrequired yield of the well, at an
entrance velocity not exceeding 0.1 fps and shall generally extend from
about 3 feet below the bottomof the seal to the well bottom The opening,
or slot size of the screen, shall be determ ned by the Contractor, be
compatible with the material surrounding the screen, and shall be subnitted
for approval as part of the well installation plan. The well screen shal
be of sufficient size and design to hold back and support the gravel used
inthe filter pack envelope,if required, and in-situ material surrounding
the screen. The screen and all accessories required for satisfactory
operation shall be essentially standard products of manufacturers regularly
engaged in the production of such equiprment. The screen shall be of
sufficient strength to prevent screen coll apse or breakage. Metal or
Schedul e 80 PVC will be accepted. Field constructed screen is not

acceptable. "Blanks" in the well screen may be utilized in nonproductive
zones, or where centering devices are needed in the screened area, and
shal | be considered "casing." The bottom section, bel ow the screen, shal

be seal ed watertight by nmeans of a welded end cap of the sane material as
the well screen. Centralizers shall be used to maintain the well screen in
the center of the borehole.

2.2.1 Met al Screen

If netal screens are used then the screen shall be of an approved

wi re-wound type and shall be type 304 or type 316 stainless steel,
conform ng to the applicable requirenents of AWM A100. A wire-wound
screen manufactured with supporting bars or core of material different from
the wire will not be acceptable. Joints shall be nade of threaded
couplings of the sane nmaterial as the screens or by brazing or welding in
accordance with AWM C206.

2.3 FI LTER PACK

Filter pack material (if required by state standards or for formation
and/ or well stabilization) shall be a product of a comercial sand and
gravel supplier, shall be properly sized and graded for the surroundi ng
soil /rock encountered, and shall be conposed of clean, round, hard,

wat erworn siliceous material, free of flat or elongated pieces, organic
matter, or other foreign matter. The filter material shall be of a size
which will allow the maxi mum fl ow of water into the well and nust prevent
the infiltration of native sand and silt. The filter material nust be
graded to prevent entry through screen openings. The gradation of the
filter material shall be such that the uniformty coefficient is not nore
than 2.5. The filter material shall be placed as directed.
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2.

4 BENTONI TE SEAL

The bentonite seal, intended to keep grout fromentering the filter pack,
shal | consist of hydrated granular, or pelletized, sodiumnontnorillonite
furnished in sacks or buckets froma comercial source and shall be free of
impurities which adversely inpact the water quality. |If the bentonite sea
is located above any borehole fluid levels, a |layer of fine sand shall be
pl aced at the top of the bentonite seal, to provide an additional barrier
to any downward m gration of grout.

.5 CEMENT AND BENTONI TE GROUT

.5.1 Cenment G out

Cenent grout shall consist of Portland cenent conformng to ASTM C 150,
Type | or Il, sand and water. Cenment grout shall be proportioned not to
exceed 2 parts, by weight, of sand to 1 part of cement with not nore than 6
gall ons of water per 94 |Ib bag of Portland cement, with a m xture 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.

.5.2 Bent onite G out

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

and/ or granules. Water from an approved source shall be nmixed with these
powders or granules to forma thick bentonite slurry. The slurry shal
consist of a mixture of bentonite and the manufacturer's recomended vol une
of water to achieve an optinmal 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 PUMP

Punp shall be an approved subnersible type with a capacity sufficient to
deliver 10 to 300 gpm The punp shall be connected to the punp controls by
a three-wire drop line or equivalent. Piping for the well drop |ine shal
be gal vani zed steel pipe conformng to ASTM A 53/ A 53M The punp not or
shal |l be of sufficient size to operate the punp under the nmaxi mum operating
conditions without exceeding its rating. Punp shall be equipped with
necessary controls to provide for automatic operation of the punp.

7 POAER SUPPLY AND BACKUP GENERATORS

The el ectrical service used for dewatering shall be separate fromall other
Contractor electrical requirenents and dedi cated solely to the operation of
the dewatering system A backup generator shall be supplied to provide
electrical service in case of a system breakdown.

PART 3 EXECUTI ON

3.

1 PROTECTI ON OF EXI STI NG CONDI Tl ONS

The Contractor shall maintain existing survey and instrunent nonunents,
instrumentation conduits, and wells and protect themfrom damage from
equi prrent and vehicul ar traffic. Any items damaged by the Contractor shal
be repaired by the Contractor. Wlls requiring replacement due to
Contractor negligence shall be re-installed according to these
specifications. WIlIls schedul ed for abandonnent shall be protected from
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damage so that abandonnent nay be perforned according to these

specifications. Prior to excavation, the Contractor shall |ocate the
exi sting outlet tunnel and position all wells a mnimmof 3 feet away from
the existing tunnel. Dewatering wells are approxinmately located on Pl ate

Gr4.5. The actual location shall be determined by the Contractor and shal
al so be a mininmnumof 3 feet away from any proposed structures or tunnels.

3.2 PREPARATI ON

3.2.1 Wat er Source

If well drilling/installation requires the use of water the Contractor

shal |l use water fromthe reservoir or Well 219. |If the Contractor chooses
to use a water source other than the reservoir or Well 219, the Contractor
shall, prior to its use at the site, sanple and test the water source, and

obtain approval fromthe Contracting Officer. The Contractor shall be
responsi ble for locating the source, obtaining the water fromthe source,
transporting it to, and storing it at the site.

3.2.2 oservation Well Monitoring

The Contractor shall nonitor observation wells and instrumentati on on an

hourly frequency prior to well drilling/installation activities for a
m ni mum of two weeks. The Contractor shall also nonitor these during
drilling activities, including well devel opnent, to assess dewatering well

productivity and radius of influence.

3.3 VELL CONSTRUCTI ON

The drilling nmethod shall be as approved by the Contracting O ficer and
shall conformto all state and | ocal standards for water well construction.
Mud rotary drilling shall not be permtted. The execution of the work
shal | be by conpetent workers and shall be performed under the direct
supervision of a licensed well driller. The drilling nethod shall prevent
the collapse of formation material against the well screen and casing
during installation of the well. The inside dianeter of any casing used

shall be sufficient to allow accurate placenent of the screen, riser,
centralizer(s), filter pack (if required), seal and grout. Casing pipe,
wel | screens, and joint couplings shall be of conpatible materials

t hroughout each well. The well shall be a filter pack well or a naturally
devel oped well. The hole bel ow the outer casing shall penetrate the water
bearing stratuma sufficient depth to produce the required anmount of water
and required drawmdown at observation points wthout causing excessive

vel ocities through the aquifer. During construction of the wells,
precautions shall be used to prevent tampering with the well or entrance of
foreign material. Runoff shall be prevented fromentering the well during
construction. |If there is an interruption in work, such as flooding,
overni ght shutdown or inclenent weather, the well opening shall be closed
with a watertight uncontamni nated cover. Surface protection is required to
protect the well fromflood inundation. The cover shall be secured in

pl ace or weighted down so that it cannot be renoved except with the aid of
the drilling equipnment or through the use of drill tools. Typical well
details are provided on Plate GI4.5.

3.4 WELL DEVELOPMENT
Wthin 7 days of conpletion of each well, but no sooner than 48 hours after

cement grouting is conpleted, the well shall be devel oped. Predevel opnent,
or devel opnent after the filter pack has been installed, but before the
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annul ar seal is installed, may be initiated before this m ni mum 48 hour
period. The well shall be devel oped in accordance with the Wl
Installation Plan, by approved nmethods until the water punped fromthe well
is substantially free fromsand, and until the turbidity is less than 5 on
the Jackson Turbidity Scal e specified in AWM EWN Devel opi ng equi pnent
shal | be of an approved type and of sufficient capacity to renove all
cutting fluids, sand, rock cuttings, and any other foreign material. The
wel | shall be thoroughly cleaned fromtop to bottom before begi nning the
wel | tests. Devel opnent shall be perfornmed using only mechanical surging,
over punping, or a conbination thereof per ASTM D 5521. Details of the

proposed devel opnent net hod shall be included in the Wll Installation
Plan. At the tine of devel opnent 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 shall 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 discharge |line and troughs to conduct and di spose
of the discharge. Devel opment shall be conducted to achieve a stable wel
of maximum efficiency. During predevel opment of the well, filter pack
material shall be added to the annul ar space around the screen to maintain
the top elevation of the filter pack to the specified el evation. The
Contractor shall provide an open tube or other approved neans for
accurately determining the water level in the well under all conditions.
If, at any tine during the devel opnent process it becones apparent in the
opi nion of the Contracting Oficer that the well may be danaged,

devel opment operations shall be imrediately term nated. The Contracting
Oficer may require a change in nmethod if the nethod sel ected does not
acconplish the desired results. The Contracting Oficer may order that
wel | s which continue to produce excessive anmounts of fines after

devel opment for 6 hours be abandoned, plugged, and backfilled, and may
require the Contractor to construct new wells nearby at no additional cost
to the Governnent. Al materials pulled into the well by the devel opnent
process shall be renoved prior to performng the well test.

3.4.1 Interm ttent Punping

Intermttent punping shall be performed by punping the well at a capacity
sufficient to produce a rapid drawdown, stopping the punp (backfl ow through

punp will not be permtted) to permt the water surface to rise to its
fornmer elevation, and repeating this procedure. Cycle tine for this
procedure will vary as directed but will not be nore than 3 cycles per

mnute. A deep well turbine punp, or electric submersible punp with check
val ve, shall be used with any attachment necessary to acconplish rapid
starting and stopping for intermttent pumping. The intake shall be set at
| east 10 feet bel ow the maxi mum expected drawdown in the well. Prior to
commencing intermttent punping, and periodically during devel opnent by
this nethod, all sand and/or other materials shall be renoved frominside
the screen. The anmpunt of drawdown rmay be decreased if, in the opinion of
the Contracting Oficer, the efficiency of the well m ght otherw se be

i mpai r ed.

3.4.2 Sur gi ng

Surging of the well shall require use of a circular block, or nultiple
bl ocks, which are approximately 1 inch smaller in dianmeter than the inside

diameter of the well and are constructed of a material which will not
damage the screen if the block comes in contact with the screen, and a
bailer or punp to renpbve materials drawn into the well. The surging shal
be continued for a period until little or no additional material fromthe
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foundation or filter pack can be pulled through the screen. The surge

bl ock shall be noved by a steady notion up and down the full length of the
wel |l screen. Prior to commencing surging, and periodically during

devel opment by this method, all sand and/or other materials shall be
renoved frominside the screen. Al materials pulled into the well by the
surgi ng process shall be renoved by the Contractor.

3.4.3 Wl | Devel opment Criteria
A wel |l devel opnent record shall be maintained in accordance with paragraph
Wel | Devel opnent Records. Devel opnent is conplete when all of the
following criteria are mnet

a. Well water is clear to the unaided eye and tested turbidity is
| ess than 5 NTU

b. Sedinment thickness in the well is less than 1 percent of the
screen | ength,

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 renoved, and

d. The length of time to achieve full water |evel recovery in the
wel I has stabilized.

3.5 DEWATERI NG VWELL ACCEPTANCE CRI TERI A

After well devel opnent and during testing (paragraph WELL CAPACI TY TEST),
the well efficiency shall be determ ned for each well. For individual well
acceptance, a well efficiency of 60%is required.

3.6 DEWATERI NG

a. The Contractor shall drill and install deep dewatering wells, and
passive pressure relief wells (Section 02525, RELIEF
VELLS) consistent with the requirements of this specification. The
Contractor shall performa dewatering systemtest for system
acceptance and shall install additional wells as directed by the
Contracting Oficer.

b. The Contractor shall, in the follow ng order

1) install, devel op, step-test(see paragraph WELL CAPACI TY TEST)
and operate a mnimum of eight deep dewatering wells, after
grouting activities but prior to excavation activities;

2) performa dewatering systemtest (see paragraph DEWATERI NG
SYSTEM ACCEPTANCE) and possibly install additional deep dewatering
well's, prior to excavation activities;

3) continue to nonitor dewatering activities and site groundwater
| evel s, during excavation activities;

4) install two additional deep dewatering wells (DW9 and DW 10)

and passive relief wells according to Section 02525, RELIEF WELLS,
and Pl ate GT4.5;
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5) assess groundwater conditions. |If required, additional deep
dewatering wells should be installed. The need for these
additional wells will be dependent on the effectiveness of the

dewat eri ng system

c. Provide sufficient nunber of punps (one punp for each well) with
adequate capacity at the site. Provide appropriate sunps and
di tches.

d. Provide backup power generation and m ni nrum 20% dewat eri ng system
conmponents, including valves, flowreters, punps and piping, and
devi se energency procedures for maintaining continuous
uni nterrupted groundwater control operations. The recovery of
water levels in the rock may be rapid if punping is interrupted.
St and- by equi pnent shall be installed and ready to operate to
assure continuous punping in the event that any or all of the
dewat eri ng system becones i nadequat e.

e. Mintain the dewatering systemduring all phases of construction

f. Provide adequate protection and warning signs where construction
equi pnent crosses over, or is in the vicinity of discharge piping.

g. The Contractor shall provide separate flowneters and totalizers at
each of the nmain line headers for the deep wells, and seepage
collection distribution piping so that flow rates can be nonitored
and recorded on a daily basis.

h. The Contractor shall be responsible for testing, operating,

mai ntai ning, and daily nonitoring the dewatering system System
mai nt enance shall include, but not be linted to, at |least daily
supervi sion by sone responsi ble person skilled in the operation
mai nt enance, and nmonitoring of flowrates fromwells and sunps,
repl acenent of system conponents, and any other work required to
mai ntain the performance of the system The system operation
shal | be continuous, and interruptions shall not be permtted.

i. Sufficient personnel skilled in the operation, maintenance, and
repl acenent of the dewatering system conponents shall be on site
24 hours per day, seven days a week, including holidays, at al
ti mes when the systemis in operation.

j. The Contractor shall maintain records and subnit a weekly
nmoni toring report of the Groundwater Control Systeminstallation
and performance data. The records shall include geol ogic and
hydr ogeol ogi ¢ conditions, well depths, elevations, dates of
installation, approximates rates of flow, total volune of water
renoved, daily water |evels, and sunp and piping locations. Daily
flow rates shall be recorded during operation of the dewatering
system

3.7 Wel | Capacity Test
The Contractor shall furnish and install an approved tenporary test punp,

near the well bottomw th di scharge piping of sufficient size and length to
conduct the water being punped to point of discharge, and equi pnent

necessary for measuring the rate of flow and water level in the well. Four
(4) to eight (8) hour step-drawdown capacity tests shall be performed while
neasuring the punping rate, drawdown at the punp well, drawdown at the
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observation wells and the reservoir pool |evel. Measurenents shall be
recorded every 1/2 minute during the first 5 mnutes after starting the
punp; then every 5 minutes for the duration of the step. Readings shall be
taken until the water |evel stabilizes or one hour mnimum This

neasur enent schedul e shall be repeated for each step. Gbservation wells
(pi ezoneters) shall be read on the sanme schedule as the punp well. During
the step-drawdown test, the punping rate shall be increased in steps.
Drawdown at the end of the final step should be within 5 feet of the punp
intake. Specific capacity shall be neasured for each step. The well
efficiency shall be determ ned for each well using water |evel neasurenents
nmade at the punp well and nearby observation wells. |f the specific
capacity cannot be naintained, the well efficiency is | ess than 60% or the
drawdown is not observed at observation wells for the test period, the
capacity tests shall be term nated and the dewatering well re-installed at
no additional cost to the Government. \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, in
triplicate, shall be delivered to the Contracting Oficer

3.8 | NSTALLATI ON OF PUMP

The wel|l punp shall be installed within 5 feet of the bottomof the well.
The punp shall be secured at the required depth as recommended by the punp
manuf acturer. After installation of the punping units and appurtenances is
conpl ete, 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

obj ectionabl e heating, vibration, or noise fromany parts, and that all
manual and automatic controls function properly.

3.9 DEWATERI NG SYSTEM ACCEPTANCE

The dewatering system shall be designed, installed, and successfully tested
prior to excavation. The systemshall be operated for a m nimum of 14 days
to sinulate dewatering requirenments necessary when the excavation is at
final subgrade, determine if the systemw || |[ower water |evels belowthe
excavation, and determine the required punping rates to do so. If the
system does not nmeet the requirenents of the dewatering plan (paragraph
DEWATERI NG PLAN), the Contractor shall install additional dewatering wells.

Systemtesting shall continue until the requirenments are satisfied, and as
directed by the Contracting O ficer.

3.10 SI TE CLEAN- UP

After conpletion of the work, tools, appliances, surplus materials,
tenmporary drainage, rubbish, and debris incidental to work shall be
renoved. Excavation and vehicular ruts shall be backfilled and dressed to
conformwith the existing |landscape. Uilities, structures, roads, fences,
or any other pre-existing itemwhich nust be repaired or replaced due to
the Contractor's negligence shall be the Contractor's responsibility;
repair or replacenent shall be acconplished prior to conpletion of this
contract.

3.11 DRI LLI NG WASTE DI SPOSAL
Slurry, drill cuttings, rock core; other solid or liquid material bailed,
punped, or otherw se renoved fromthe borehole during drilling,

installation, conpletion, and well devel opnent procedures; and fluids from
mat eri al / equi pnment decontami nation activities shall be properly and legally
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di sposed of by the Contractor.
3.12  SURVEYS

As-built | ocation for each well/borehole in horizontal position and
el evation including:

1. Elevation referenced to the vertical datum N G V.D. (1929) to an
accuracy of + 0.01 foot, together with the |ocation of the point used
for the elevation neasurenent for both the ground surface adjacent to
the well borehol e and the highest point on the top of the riser pipe.

2. Horizontal position referenced to the North American Datum of 1983
(NAD 83) to an accuracy of + 0.1 foot, together with the |ocation of
t he point used for horizontal position measurenent.

3. Alocation sketch showi ng the instrument nunber, taped horizonta

di stances to the instrunment, neasured to an accuracy of + 1 foot from
per manent physical features in the field. A sufficient nunber of taped
nmeasurenents shall be included on the sketch to establish a unique

hori zontal position for the instrunent. |[If such features are renoved,
the Contractor shall provide a new sketch, prior to renpval, with taped
neasurenments to other features.

3.13 VELL DECOVM SSI ONI NG/ ABANDONMENT

Any wel | di sapproved by the Contracting Oficer, or any well

deconm ssi oned/ abandoned by the Contractor for any reason shall be
deconmi ssi oned/ abandoned according to the requirenments of the State of
Washi ngton (WAC 173-160), ASTM D 5299, and the requirenents of these
specifications. WelIl decomm ssioni ng/ abandonnent includes the renoval of
all materials left in the borehole/well, excluding the filter pack, and

i ncludi ng backfill materials, casing, screen, and any other material placed
into the hole before the decision was nmade to abandon the borehol e/ wel | .
The Contractor shall maintain a well deconm ssioni ng/ abandonment record as
specified in paragraph Well Deconmm ssi oni ng/ Abandonnent Records.

G oundwater levels, if encountered before the decision is made for

deconmi ssi oni ng/ abandonment, shall be nmeasured 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.

3.14 DOCUMENTATI ON AND QUALI TY CONTROL REPORTS

The Contractor shall establish and naintain docunentation and quality
control reports for well construction and devel opnent to record the desired
informati on and to assure conpliance with contract requirenents, including,
but not limted to, the foll ow ng:

3.14.1 Install ati on Di agrans
The well will not be accepted before the geologic logs and installation
diagrans are received. The diagramshall illustrate the as-built condition

of the well and include, but not be linited to, the following itens:
a. Nanme of the project and site.

b. Well identification nunber.
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c. Nane of driller and nane and signature of the geol ogi st preparing

di agr am
d. Date of well installation.
e. Description of material fromwhich the well is constructed,

i ncluding well casing/riser pipe and screen material, centralizer
conposition, dianmeter and schedul e of casing and screen, gradation
of filter pack, lithologic description, brand nane (if any),
source, and processing nethod, and nethod of placenent of the
filter pack, bentonite seal type (pellets, granules, chips, or
slurry), grout type (cenment or high-solids bentonite) and type of
protective cover (protective casing or flush-to-ground),if used.

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

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

j. Type of cenent and/or bentonite used, mx ratios of grout, nethod
of placenment 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 naximum frost penetration
(frost line), bottomof well screen, top and bottomof filter
pack, and top and bottom of seal

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

screen.

m Well location by coordinates. A plan sheet shall also be included
showi ng the coordinate systemused and the | ocation of each well.
A plan sheet is not required for each well installation diagram

multiple wells nay be shown on the sane sheet.

n. Static water level in the well and the reservoir pool |evel upon
conpl etion 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.
g. Geologic |log describing rock and hydrogeol ogi c conditions.

3.14.2 Wel | Devel opnent Records

A wel | devel opment record shall be prepared for each well installed under
the supervision of the geol ogist present during well installation
operations. |Information provided on the well devel opnent record shal

include, but not be limted to, the foll ow ng:

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

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

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

d. Tinme spent developing the well by each nethod, to include typica
punping rate, if punp is used in devel opnent.

e. Vol une and physical character of water renoved, to include changes
during developnent in clarity, color, particul ates, and odor.

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

g. Vol une and physical character of sedinent renoved, to include
changes during devel opnent in color, and odor

h. Source of any water added to the well.

i. Cdarity of water before, during, and after devel opnent.

Nephel ormetric turbidity unit (NTU) neasurenents.

j. Total depth of well and the static water |evel as per ASTM D 4750
fromtop of the casing, and the reservoir pool |evel imediately
aft er punpi ng/ devel opnent, and 24 hours after devel oprent.

k. Tinme for recovery of water levels to the static water |evel

. Name and job title of individual devel oping well.

m Nane and/or description of the disposal facility/area, for the
wat ers renoved during devel opnent.

3.14.3 Wel | Deconmi ssi oni ng/ Abandonnent Records
Decomm ssi oni ng/ abandonnent records shall include, as a mninum the
fol | owi ng:

a. Project nane.

b. Well or borehol e nunber

c. Well/boring location, depth and di aneter

d. Date of decomni ssioni ng/ abandonnent.

e. Method of deconmi ssi oni ng/ abandonnent .

f. Al mterials used in the decom ssioni ng/ abandonnent procedure
and the interval in which test materials were placed.

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

h. Description and total quantity of grout used initially.

Description and daily quantities of grout used to conpensate for
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settl enent.
j. Water or mud level (specify) prior to grouting and date neasured.

k. The reason for deconmi ssioni ng/ abandonnment of the well/test hole.

3.14.4  Survey Maps and Notes

A tabulated list of all wells and monunents, copies of all field books,
maps showing the locations, and elevations of all wells, datumused (e.g.
state plane NAD27, NAD83, UTM etc.), elevation datum units of

neasurenent, and all conputation sheets shall be prepared as a subnmittal
The tabul ation shall consist of the designated nunber of the well or
monurrent, the X and Y coordinates, and all the required el evations. Also, a
di agram showi ng where on the top of the well the elevation was determ ned

by the surveyor shall be prepared.

-- End of Section --
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Comment Report: All Comments
For the Bidder Inquiry phase of project NWS Howard Hanson Dam, Cofferdam

Excavation(sorted by CommentID )

403402 ‘ n/a n/a n/a

Plan sheet C2.1 showsthe proposed 14 foot wide access ramp to the elevation 1150
work pad. Although the cranesrequired to set the precast sections can be delivered
on a 14 foot road, after setup in the configuration required they are 24 to 27 feet
wide. Thetimerequired to tear down and move the crane is more than allowed by
the evacuation notice spedfication. It ispossible to move a crane up atheramp at
the grades indicated without tearing the crane down. Can the access ramp be
constructed 28 feet wide? What ar e the requirements to widen the accessramp?

| |

2-1 |Thegrade of the accessramp is about 8% . Crane set up and
movement will be subject to the Corps safety requirements.
Presumably the crane manufacturer will have information on what
gradesthe crane can safely transit in various conditions. If the access
ramp iswidened to 28 feet, an additional retaining wall would be
required to the south of the accessroad. I n addition, the inter section
with the temporary access road would have to berevised. It isup to
what the contractor requires, if he requires a bigger and higher ramp,
hemay elect to build it to any size and height that works. But he must
remove it during Phase 1C excavation (a unit priced bid item).

| |

i403409 In/a (GT46 n/a

The Chart on Plate GT4.6 with Hole Numbers and other data shows Packer Depth
in column 9 and Drill Depth in column 14. In several instances packer depth is
greater than drill depth. Please revise or explain the intent for these cases.

| |

| 2-1 | This will be corrected by amendment.

i4o3415 In/a Cl4 n/a

Note 5 on Plate C1.4 states, " Contractor shall continuously provide a vehicle/
personal fall protection barrier surrounding the perimeter of therock excavation
below elevation 1150. Doesthisrefer to barrier at elevation 1150. abovethe
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\excavation only?

|

1-1|Thebarrier should be situated along the edge of the rock excavation
at the 1150 elevation bench. The existing accessroad in thisarea
currently does not have barriers, thereforeit is assumed that the
barrier would only berequired in the immediate vicinity of the work
and would not extend to the east beyond the extend of the rock
excavation.

| |

i403423 \ n/a \ n/a n/a

What if any surface preparation isrequired for vertical contact surfacesto the
existing structure at the tremmie concr ete (below elevation 1085) for the seismic
retrofit? What preparation isrequired for contact surfaces at the the seismic
structure above elevation 1085 and for the cofferdam structure from elevation 1055
to elevation 11407

3-1 |Surface preparation for hardened concrete surfacesto bein contact
with freshly mixed concreteis specified in Specification Section 03730.
Asisstated in 03730, 2.1.(10), " The contact surface shall be prepared
and primed with an epoxy resin system in accordance with ACI
503.2." ACI 503.2, 2.3.1 specifiesthe preparation of the concrete
surfaces. Also, see Specification Section 03730, paragraph 3.2 Bonding
of Concrete. The Contractor will be allowed to omit the surface
application of the epoxy bonding agent to the hardened concrete
surfaces below Elevation 1080. All other surface preparation and
cleaning requirements still apply. | donlfknow if this comment is
directed at concrete surface preparation or rock surface preparation,
or both. However, asit pertainsto rock surface preparation, all rock
surfaces against which concreteis placed shall be prepared in

accor dance with Specification 02217a.

| |

i403757 \n/a n/a n/a

On sheet 137 in the plan view the dimension shows 1'-11 9/16" from the Bearing
shoeto the centerline of the guide shoe and on sheet 139 shows 1'-11 11/16" . Which
number is correct?Steve Waite
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1-1 ' The enlarged Section E on sheet 139 correctly shows the dimension
from the bearing shoe face to the centerline of the shoe guide attached
tothe stoplog as 1'-11 11/16" . The distance from the embedded plate
and guidetab centerlineto the bearing and seal surfaceis1'-11 9/16"
as shown in Section E/S5.3 and as shown in the Cofferdam Segment
Alignment Tolerances as shown on plate S2.18.

404672 02490 \131 \n/a

Sheet 131 of 155 of the drawings showsthe Rock Anchor details. (Plate S-3.9)The
left section " At Segment " A" base slab" showsa 3 1/2" diameter hole for the
stressing length, and a 4" diameter hole for the anchor length. Isthisan error or
doesthe engineer want the holes under reamed? Under reaming is costly! The other
2 sections on this page show only 4" asthe hole size . Please clarify intent.

| 1-1 | This will be corrected by amendment.

1404757 13301 page 7 & 24 3.7

Specifications Section 3301, Page 7, Section 1.3.2.3 notes Compressive Strength
Testswill be made by the Government. Specifications Section 3301, Page 24, Section
3.7, notes the Contractor isto perform the following testsin which Compressive
Strength Test islisted under 3.7.2.6.f. Please clarify whether the Contractor isto
include the costsfor testing in the bid

1-1|The Contractor isresponsible for the costs of the tests and inspections
that heisrequired to perform. See Specification Section 03301,
subsection 3.7. The Government will also be doing some independent
testing verifying quality.

|404820 00010 & 01025 n/a n/a

Specification Section 00010, Pricing Schedule, Item 0019 and section 01025,
paragraph 1.3.19, item 0019, appear s to have a typographical error in the
description of the item. Should the word [$houl der Cbe changed to [Soldier [?
Please clarify.

|
| 1-1 | Yes, thiswill be corrected by amendment.
| ,
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1404826 100010 n/a n/a

Specification Section 00010, Pricing Schedule, Item 0032, the description of item
states [@ach[Jthe unit is listed as (ILF[] Please clarify.

| 1-1 |Thiswi|l be corrected by amendment.

404834  |n/a C1.5/C1.6 na

Drawing C1.5 showsthe highest bench on the north side as elevation 1134. Drawing
C1.6, Section A, shows the highest bench at elevation 1150. Please clarify.

2-1 | Theexisting gradeislower than elevation 1150 on the north
side/corner of therock excavation. Thisiswhy thereisno bench at
elevation 1150 along the north side of the excavation on plate C1.5.
The line defining the section on plate C1.6 (the stationed centerline) is
in alocation where the existing grade is higher than elevation 1150.
Therewill be atemporary bench at elevation 1150 at the centerline of
the excavation, but not at the NE corner of the excavation.

i404845 |n/a n/a

Amendment 0004 deleted Optional Item 0019, Horizontal Trash Rack Seismic
Reinforcement. Drawing S8.1 that showsthe Horizontal Trash Rack Seismic
Reinfor cement work was not deleted. Will the Horizontal Trash Rack Seismic
Reinfor cement work now be included in Item 0001, All Work for Fish Passage
Facility Cofferdam and Excavation, Except for 1tems 0002 Through 0039?

n/a

1-1 TheHorizontal Trash Rack Seismic Reinforcement work is part of the
Base Contract.

i4o4999 In/a 140 n/a

Bottom seal plan shows 1/2" seal bolts and detail 3 shows5/8" seal bolts. Arethe
5/8" bolts correct?

1-1 |The5/8" diameter boltsare correct for the seal bolts. The 5/8"
diameter seal boltsare also called out in Section A on sheet 137. The

DACWG67-03-R-0001 4 RO009




Bottom Seal Plan on sheet 140 should call out the bolts as 5/8"
diameter. Thiswill be corrected by amendment.

405000 n/a 140 3

|What isthe abbreviation CRES stand for?

1-1 | CRES standsfor corrosion resisting steel, which is stainless steel
(S.S).
1405564  |n/a 140 3

Detail 3 referencesa PTFE coated fibreglass bar. Do you have the names and phone
number of vendorsthat supply these bars?Steve Waite

1-1 |Additional information on the stoplog bearing shoesis contained in a
new revision to Specification Section 05616, which will be shown in an
amendment.

405930 n/a | n/a n/a

Reference the Geotechnical Baseline Report, Paragraph 3.2.1 Rock Mass

Reinfor cement subparagraph (3) Rock Bolts: Thethird sentencereads” The
government estimates that 40% of therock bolt borings will require grouting and
redrilling prior to theinstallation of the rock bolts." Question: If up to 40% of the
rock bolts require grouting and redrilling this will have a major impact on schedule
and the cost of the work. Since additional grouting and drilling will delay the
progress of rock excavation, shouldn(i there bea mechanism for the contractor to
get paid for thisadditional work especially when the extent of this grout and redrill
guantity isunknown?

2-1 |The contractor should include costs for redrilling in the pay items for

drilling rock bolts given in the schedule.

405993 02217 n/a n/a

|Pa0e 3 Paraaranh 3.31 Preliminarv Cleanun: 1st sentence. (When the excavation
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has reached the approximate limits shown or when the Contracting Officer
determinesthat a satisfactory foundation may have been reached, & & What isthe
definition of [3atisfactory foundation[? Is it merely meeting the line, grade and
elevations shown on the contract plans? Or isit also based on the competency of the
rock excavated.?

| |
| |

2-1 |A satisfactory foundation is based upon the plan excavation limits and
the types of materials encountered. Paragraph 3.4.2 provides more
detail on the types of objectionable foundation conditions that must be
corrected by the contractor. The contractor isdirected to the
Geotechnical Baseline Report for information on the types of rocks
likely to be encountered and their anticipated properties. This
information should be used to estimate the potential for foundation
conditions requiring correction.

405994 02217 n/a n/a

Page 3 Paragraph 3.31 Preliminary Cleanup: This paragraph states that [T his
cleanup shall consist of removing all debris, loose rock, sand, silt, and other

obj ectionable material by hand tools or any combination of additional methods
approved or directed. The Contacting Officer may require that the excavation be
continued and the preliminary cleanup procedure repeated until a satisfactory
foundation surfaceisreached.If the Contractor encounters seams of objectionable
material or drummy material, shouldn(il this activity be paid on an hourly basis for
the effort required by the Contracting Officer ?

2-1 |Additional excavation will be paid by lineitem for rock excavation.
Foundation preparation work isincidental. The contractor isdirected
to the Geotechnical Baseline Report for information on the types of
rock likely to be encountered and their anticipated properties. This
information should be used to estimate the potential for foundation
conditions requiring correction.

405995 02217 n/a n/a

Paragraph 3.3.2 Final Cleanup and Foundation PreparationThis paragraph states
that (IT his cleanup shall consist of removina all debris, loose rock, sand, silt, and
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other objectionable material by hand tools or any combination of additional
methods approved or directed. The Contacting Officer may require that the
excavation be continued and the preliminary cleanup procedure repeated until a
satisfactory foundation surface isreached.If the Contractor encounter s seams of
objectionable material or drummy material, shouldn( this activity be paid on an
hourly basisfor the effort required by the Contracting Officer?

| 2-1 |Duplicate of comment 405994

405998 102217 n/a n/a

Page 3 Paragraph 3.31 Preliminary Cleanup and Paragraph 3.3.2 Final Cleanup
and Foundation PreparationThe last sentencein both of these paragraphs states,
[At the direction of the Contracting Officer, the Contractor shall provide a
protective treatment of 3 inches of concrete to cover exposed rock that is susceptible
to daking.Drawing Plate GT 2.10 Sheet 63 of 155 indicates which slopes will have 6
inches of Shotcrete. Isthe 3 inches of concrete actually shotcrete? If so, isthisin
addition to the 6 inches of shotcrete the Contractor isrequired to apply astherock
excavation progresses?

2-1 |The protective treatment of 3 inches of concrete appliesto horizontal
or near horizontal rock surfacesonly, in areas wher e shotcrete would
not be applied. There are no situations where both would be used.

405999 02217 n/a n/a

Page 3 Paragraph 3.31 Preliminary Cleanup and Paragraph 3.3.2 Final Cleanup
and Foundation PreparationThe last sentence in both of these paragraphs states,
[At the direction of the Contracting Officer, the Contractor shall provide a
protective treatment of 3 inches of concreteto cover exposed rock that is susceptible
to daking.If the 3inchesisrequired, shouldn(i there be a bid item for it also?

| 1-1 |Dup|icate of comment 405999.
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406001 ’01060 n/a n/a

Paragraph 1.3 Water Quality StandardsA. Public Water SupplyThis paragraph lists
several documentsthat contain relevant criteria for the Howard Hanson Dam

Reservoir. They arelisted under subparagraphs a through e. May we have copies of
these documents?

1-1 ' Thedocuments a, b, and c are available from State and Federal
Agencies. Theinformation in the documentsd and e are built into the
1060 spec and othersin the document.

406385 n/a n/a n/a

My question in section 05120 SD-07 Certification Fabriction for a AISC certifiate
does this apply to section 05616 Stoplogs and Lifting Beam ?

| 2-1 Thiswill be clarified by anendment.

i406722 02212 n/a n/a

Specification Section 02212, 1.4.2, paragraph 4 requires channel drillingin
excavation area 1B adjacent to the existing outlet works tower. Drawing C1.4, Phase
1B, does not show where channel drilling will be required. Drawing C1.5, Phase 1C,
has a note that states [Remove rock as required to expose existing concrete of outlet
structurell s this the area where channel drilling is required? Please define which
phase and the exact locations where channel drilling isrequired. Will the
[(ookouldrilling practice be allowed for channel drilling?

| 2-1 |Thiswill be clarified by anendment.

i406724 In/a n/a n/a

Werequest a copy of all of the questions asked by other General Contractors,
Subcontractors and material Suooliersaswell asthe USACE's answersto these
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guestions.

1-1 |It isthe gover nment'sintent to post all answersto bidder inquiries by
amandment. The first set of bidder inquiries were added to
Amendment 5. The government will post bidder inquiriesthat came
after that by amendment soon.

407087 03730 125 n/a

Reference NORTH WALL PLAN AT ELEVATION 1080:Isit intended that the
specified epoxy adhesivefor thedrilled #9 dowels be used as an underwater
application? Section E shows these dowels all the way down to Elev. 1060 -- well
below minimum pooal.

1-1 |Yes, thedrilled-in dowels with epoxy adhesive do extend below water

to the elevations shown.
| |

407461 |05120 n/a n/a

Refer ence Section 05120 - 3.1, second par agr aph.Please confirm that the non-
stainless steel itemsto be painted include those shown on sheets 114 and 117.

1-1 | The brace angles and connection platesinside the precast segmentson
sheets 114 and 117 will be embedded in concrete or grout in thefinal
condition as shown on the cast-in-place concr ete sheets. In

confor mance to the specifications since they are not exposed in the
final condition, they do not need to be painted.

407463 05120 n/a n/a

Reference Section 05120 - 3.1, second par agr aph.Please confirm that the steel items
to be painted are not to be galvanized.

1-1 |Galvanized steel surfaces do not need to be painted, unless otherwise
noted.
407464 05120 n/a n/a

|Refer ence Section 05120 - 3.1. second par aar anh.Please confir m the precast
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concr ete segment support frame shown on sheets 121 and 122 is not to be galvanized
or painted.

1-1 |Sincethe precast concr ete segment support frameisembedded in
concrete and grout in itsfinal condition, it is considered not exposed,
and thereforeit requires no painting or galvanizing.

i407465 05120 n/a n/a

Reference Section 05120 - 3.1, second par agr aph.Please confirm the steel soldier
piles shown on sheets 148 and 149 are not to be galvanized or painted.

1-1 | The soldier pile stedl is exposed over the height that the lagging is
installed. Thereforein conformance to the specifications, each soldier
pile shall be painted from dlightly below the bottom of lagging
elevation to thetop of each soldier pileto ensurethat all exposed steel
is painted.

407500 n/a 128 n/a

Reference Plate S3.6, CRANE RAIL SUPORT BEAM PLAN.Grating support
angles are shown but grating isnot called out. Isit intended that grating for the two
openingsisnot part of this contract?

1-1|Thegrating is not shown or called out becauseit isNOT part of this

contract.
| |

i408145 00110 na na

Isit possible to use and name a consultant in the RFP writeup that participated on
this projectsdesign review team for the USACE? It appear sthat this person(s)
would have inside information and pose an unfair advantage to other bidders.

1-1 ' Thismust be considered on a case by case basis by our legal
department. Who isthe consultant, and in what capacity do you plan
to use this consultant?

|408968 n/a n/a n/a
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Please provide contact information for arranging to view therock cores. We are
unableto attend the Nov. 4 site visit.

1-1 |Please contact Rich Smith at 206-764-3309 or Tom Danielson at 206-
764-3562 to view the cores at the Corps District Officein Seattle.

408972 n/a

S3.9 |n/a

On Plate S3.9 of the contract plans, the detail " At South Wall" shows a rock anchor
with a smooth sheath bond breaker drawn in. It also showsthisarea a Bond L ength.

Do the south wall anchorsrequire a smooth sheath? If so, what isthe stressing
length?

1-1 | The" At South Wall" bond length stated (full length) in the detail is

correct. Thereisno bond breaker length. Thereisdouble corrosion
protection as stated.

408975 |02491/02490

n/a n/a
Paragraph 3.5.1 of specification section 02491 callsfor 30 sacrificial rockbolts.

Section 02490 has a similar requirement for demonstration anchors. Will these
anchorsbe paid for by the applicable bid items?

1-1 |Thiswill be clarified by amendment.

408979 01005

2 n/a
Paragraph 1.3 definesthe feerequired for road use to Disposal Site #1 and Disposal
Site #2 for wehicles over 14000 |bs. Plate C1.2 of the plans shows a disposal site, a
debis storage area and a storage and stockpile area. Where do the documents
indicated which siteis Disposal Site #1 and which is Disposal Site #27?

1-1 Disposal site 1isthat referred to on thedrawingsas " disposal site" .
Disposal Site 2 isthat shown on the drawings asthe " storage and
stockpiling area" . Thiswill be changed by amendment.

408980 n/a

n/a n/a
|Plate S8.2. Note #3 states" Non shrink arout shall have a strenath of 5000 ksi at 7
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days. The other plan notesread 6000 psi at 28 days. Should this note also read 6000
ps at 28 days?

1-1 ' The 7-day strength is 5000 psi. The 28-day strength is 6000 psi as
specified.
408982 Addenda 5 n/a n/a

The answer to question #399276 state " in amendment #4, a split bid item #11 for
drilling will be added. The amount for the A item of the split item should include
costsfor exploratory holes." Exploratory holesrequire corerecovery. Grout curtain
holes can bedrilled with other equipment. The cost difference for providing core
recovery is supstantial. Please designate the quantity of drilling in thisitem that will
require corerecovery.

| 1-1 |Thiswi|l be corrected by amendment.

408984 |Addenda5 n/a n/a

The answer to question #399276 state " in amendment #4, a split bid item #11 for
drilling will be added. The amount for the A item of the split item should include
costsfor exploratory holes." Exploratory holesrequire core recovery. Grout curtain
holes can be drilled with other equipment. The cost difference for providing core
recovery is supstantial. Please designate the quantity of drilling in thisitem that will
require corerecovery.

| 1-1 |Thisisadup|icate of comment 408982.

408985 | n/a n/a n/a

At the Site Vidit it was stated that the contract range listed was low and should be
revised. What isthe Contract Range?

1-1 |The contract range is $10 Million to $25 Million. Thisinfo was added

to Amendment 4.
| |

409022 n/a n/a n/a

|I sthere anv information that can be made available concer nina the storm event that
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took place October 19 and 20? Wewould like to get rainfall, lake water elevation
and stream flow volume information for the period of October 18 to 25 if possible.

1-1 |Information is available. A spreadsheet will be e-mailed to you

separately. Thiswill also be added by amendment.

409764 00010 n/a n/a

Some of thetext at theright-hand margin of the" The Salicitation, Offer, and
Award" form, pages 00010-1 and 00010-2, is not visible. In addition, thisform has
not been revised by Amendment to reflect the new bid date. Does the USACE intend
to reissue thisform by Amendment?

| 1-1 |Thiswi|l be reissued by amendment.

409822 (02490, 3.3.4.3 n/a n/a

The specification indicates that all soil and rock anchors of this specification section
will be pressure grouted and that gravity grouting is not allowed. Please clarify if
theintent isto use tremie pipe pumped grout or do we have to close off the hole with
a grouting head and induce pump pressure into the grout within the closed system.

1-1 |Pressure grouting by pumping through a tremie grout tube placed at
the bottom of the drilled hole should provide the intended grouted
anchorage for most rock and soil cases. However, for soil anchorsin
loose granular soil, grouting in a fully pressurized closed hole system
may be necessary to avoid loss of grout in the hole through excessive
seepage into the soil. Note that the anchors must passtherequired
performance and proof load testsregardless of the grouting
procedures used.

409877 n/a n/a n/a

Dueto the magnitude of information that was presented in amendments #04 & 05
and the difficulty in disseminating it to the pertinent subcontractors and suppliers,
we request a bid date extension. An extension is also necessary so that the technical
information can properly be prepared and submitted back to the Prime and then
incor porated with the Prime's bid submittal. Thank Y ou.
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’ 1-1 ’Bid date has been extended to December 2nd by amendment 7.

410225 ‘ n/a n/a n/a

Balfour Beatty will be submitting a bid as a Prime Contractor on the Howard
Hanson Dam Progjct. Due to the complex nature of this Project we request a 3 week
time extension to the existing Bid Date of November 18,2002.Thank Y ou for your
consideration in regardsto our request.Balfour Beatty Construction

\ 1-1 \Bid date has been extended to December 2nd by amendment 7.

| |

410262 ‘Addendum #4, 05055, 2.2 n/a n/a

Specification indicates all exposed steel other than stainless steel shall be painted as
specified in Section 09965A. This specfication refersto field painting of steel. Please
clarify if the steel soldier pile beams for the permanent retaining wall recieve
painting and if a shop application will be acceptable if required. Also, doesthe
entire pilerequire painting, the total exposed height or the partial exposed height
below the concrete facia wall.

1-1 | The soldier pile stedl isexposed over the height that thelaggingis
installed. Thereforein conformance to the specifications, each soldier
pile shall be painted from dightly below the bottom of lagging
elevation to thetop of each soldier pileto ensurethat all exposed steel
is painted. Shop application is acceptable.

i410735 \n/a n/a n/a

| have a technical question regarding theload cells specified for this project. Aswe
understand it the load cellsareto be placed over rockboltsthat are#8 to #11 size as
shown on drawing E-56-14-17. If theyield stress of these rockboltsis 150 ksi then
the maximum load that these rockbolts can accommodateisonly 118 kipsfor the #38
bar and 222 kips for the#11 bar. Please confirm what is meant by " three timesthe
rated capacity” . Isit 300 kipsor 3 x 300 kips =900 kips? In light of the maximum
capacity of the rockboltsindicated above it would seem excessive to have load cells
with a 900 kip required capacity.

DACWG67-03-R-0001 14 RO009



3-1 |Specification 02214, Part 2, paragraph 2.5 states: " L oad cell capacity
shall be 300 kips asindicated on the schedule included in the plans
with an over-range capacity of not lessthan threetimestherated
capacity.” This sentence will be changed by amendment to read as
follows: " Load cell capacity shall be 100 kips asindicated on the
schedule included in the plans with an over-range capacity of 150
percent Full Scale (F.S.). The over-range capacity of 150 percent F.S.
allows measurements up to 150 kips with no calibration shift. The
"Load Cell Capacity" in Vibrating Wire Load Cell Schedule on Plate
GT3.2 will berevised to reflect this change. Theload cellswould go on

No. 8 bolts 20 feet long.

410740 n/a n/a n/a

The Customer Satisfaction Survey which wasincluded in admendment #05 states a
return date, to the Seattle District Office, of 11/03/03. Should this document return
date be the same as the proposal due date of 11/18/03?

| 1-1|Yes. Thiswill be changed by amendment.

410853 ’Adderdum #4, 02490, 3.3.4.2 n/a n/a

Specification indicates that anchorsthat terminate in soil do not requirethe
watertightness test. What will be the requirementsfor anchorswhich haverock in
the bottom of the hole but have also penetrated soil in the upper portion of the hole.
We are uncertain how to watertightness test holes which are not fully within rock.

2-1 | The watertightnesstest will not be required for holeswherethereis
significant soil along the hole length.

i410875 |n/a n/a n/a

| submitted a question on 10-30-03 hereit is 11-6-03 and still on responds good
system
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1-1 |Bid period has been extended by amendment 7. See also Amendment
6 Section 05616.

411313 n/a n/a n/a

| have a question regarding the water quality monitoring requirements of the
contractor for the Fish passage facility project, DACWG67-03-R-001.Please clarify
and confirm that the Corp of Engineerswill perform the water quality monitoring.
Aswe interpret the specs, the contractor need only assurethat standardsare
achieved.Your reply isvery much appreciated.Joe Eckhoff Sanders & Associates,
Inc. 13256 Northup Way, Ste. 15 Bellevue, WA 98005 Phone: 425.401.1611 Fax:
425.401.1619

1-1 |1t was the gover nment'sintent for the contractor to perform the
Water Quality monitoring. The contract does not state this but the
requirement will be added by amendment.

411559 01005 n/a n/a

Specification 01005, 1.3 givesrates per load to Disposal Site #1 and #2. Drawing
C1.2 does not identify Disposal Site #1 and #2. Please clarify.

1-1 |Site lisshown on drawingsas" Disposal Site". Site 2 is shown on
drawings as" Storage and Stockpiling Area" . Thiswill be changed by
amendment.

1411560 01005 n/a n/a

Specification 01005, 1.3.1 and 1.3.2 both say to see thereference drawings for details
of Access Road [Alland [CL] Please specify which reference drawing this
information is shown on.

1-1 |Accessroad A isthemain road from the Tacoma security gateto the
dam and beyond to the disposal site. Accessroad C istheroad on the
dam vicinity grounds. It starts at the administration building parking
leads down to the Cofferdam and excavation site. It also goes beyond
to the dam maintenance building and the storage and stockpiling
area.

i411561 01501 n/a n/a
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Specification 01501 1.10.3 refersto Access Bridge #79 and Weyco RR Tunnel. Please
identify wher e these structures are located and do we have access to them?

1-1 |Bridge #79 is the bridge upstream of the Tacoma Headwor ks
compound on the main accessroad to the dam. The Weyco railroad
tunnel ison theroad that parallelstheriver to the south of the main
road. Thisinformation was added to the contract because they
represent possible constraintsto accessing the site from either the
north or the south.

i411562 In/a n/a n/a

Drawing C1.2 shows a 7 mile haul to the McDonald[s Field Debris Storage Area.
Since the contractor s were not given a chance to look at this haul route or disposal
siteat either sitevisit, please provide a detailed description of this haul route and if
thereisany required work at this site for woody debris disposal

1-1 \An amendment will delete the requirement to haul debris. Instead the
contractor will be required to stockpile debris near the bend in the
existing road a few hundred yards east of the east end of the
temporary ramp shown on Plate C1.1. Thiswill be shown by
amendment.

411564 n/a n/a n/a

Drawing C2.1 shows a dashed/dot line for the centerline of the cut-off wall. The
centerline starts at the south end of the counterfort walls. Please confirm that the
cutoff wall does not extend under the counterfort walls.

1-1 |As shown on Plate C2.1 the cut -off wall does not extend under the

counterfort walls.

411565 |n/a n/a n/a

Drawing C2.5, Rock Excavation Upstream From Cofferdam Detail 1. Will line
drilling or smoothwall blasting methods be required from elevation 1075 to
elevation 10607?
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1-1 Refer to Specification 01212, 1.4.2 and 3.4, fifth paragraph of the
gpecifications. Linedrilling is not specifically required in the ares;
however controlled blasting techniques to prevent over break and
minimizing rock damagein all excavationsisrequired. Controlled
blasting methods include smoothwall blasting.

411567 02212 n/a n/a

Specification 02212, 1.4.3 isthere any limiting values for blast generated hydrostatic
pressure and/or impulse on the existing structure and outlet gates?

2-1 |Thereisno limiting value for blast generated hydrostatic pressure at
specific structures contained in the specifications. Section 01212,
3.2.B. (Item 3 of the General Blasting Plan) requires a plan for
preventing damage to facilities, including regulating gate structures,
and that the Contractor's Blasting consultant establish limitsfor each
structure. These limits may include blast generated hydrostatic
pressure.

i411635 | n/a n/a n/a

| sent this question on 10/30/03 | will resend it. In section 05120 SD-07 Certifation
Fabriction for a Al1SC certifiate dose this apply to section 05616 Stoplogs and
Lifting Beam ?

1-1 |Yes, the stoplogs and lifting beam are required to be fabricated in an
AISC certified category Cbr fabrication facility (for major steel
bridges). A copy of the Al SC certificateindicating that the fabrication
facility meetsthis specified structural steelwork category isrequired
to be submitted. See the Amendment 6 revised specification Section
05616.

411780 [02251-2.1.8 na na
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2. Whereisthe pay item for sand? What is the quantity estimate? The quantity of
sand can have significant impacts on the grouting operation and is mor e expensive
to place than neat grout.

tight. Sand will likely not be needed or only rarely and thus should be
considered an incidental item.

| 2-1 |We anticipate sand will not be used because fractures are generally

411792 |02251-2.14 n/a n/a

1. Whereisthe pay item for microfine cement? What is the estimated quantity? It
costs several times as much asregular Portland and may require a different set of
placement equipment.

| 1-1 |It isour intent to add a pay item for this by amendment.

1411798 02251-2.2,3.2.1 n/a n/a

3. Since a pay item has not been included for casing or grout nipples, who will
decideif these are necessary? Will any casing be required to be left in place?

1-1|Casing isrequired for drilling through soil overburden as described in
specification 02251 section 3.2.2. Casing isnot required to beleft in
place.

1411861 102251-3.1.3 n/a n/a

4. The computer system to monitor grouting must display in 'real time". Asthis has
been a controversial issuein the past, please define''real time'".

1-1 " Real time" meansthat data from sensorsisrecorded and
immediately transferred electronically to a computer on site.

411950 02251-3.2 n/a n/a

5. The maximum deviation tolerance for arout holes shall be 1/2 dearee. Tvnical
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deviation specification for grout holesis around 2 degrees. Therequired tolerance,
in general, will not be achieved with unassisted standard drilling methods. Does the
COE realizethe cost multiple required to maintain specification requirements? How
will the deviation be measured? M easurement methods, to my knowledge, are not
commercially available with a guarantee of accuracy; especially to the tolerances
required. | suggest that the drill tolerance be relaxed (at least on some holes) to
match the task to be achieved. Additional holes would probably be a much cheaper
and mor e effective solution.

1-1 |A deviation of one degree along the grout hole alignments will be
acceptable. However, if a possible deviation of one degreeisassumed,
then, without compromising the performance of the intended grout
curtain, the grout holesfor theintake structure grout curtain will
have to be repositioned so that the grout holeswill not inter cept the
existing intake structure. A plan for repositioning the intake structure
grout curtain grout holes shall be submitted to the Contracting
Officer for approval prior to start of theintake structure grout
curtain drilling. Thiswill be changed by amendment.

| |

1411958 02251-3.2.4 n/a n/a

6. Where isthe pay item for exploratory drilling? What sizeisrequired? What will
be done with the core?

1-1 |A payment item for exploratory drilling will be added by amendment.
Corewill be HQ size. Core will be placed in wooden cor e boxes as per
spec 02251-3.1.2.1.

411970 02251- n/a n/a

7. Where arethe pay itemsfor drill setups? Exploratory and grout hole drill setups
are normally separate items especially on most COE projects. Please clarify.
Downstage grouting requires numerous additional drill setups. In order to
standar dize the bids, quantities should be offered for thiswork.

1-1 |Items 13AA and 13AB of the bid schedulein Amendment 6 cover
grout hookups. The number of drill setupswill be the same so costs
should be incorporated into these pay items. Exploratory drilling will
be covered by a separate item by amendment and will be paid by the
LF with no drill set up item.
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411982 02251-GBR-3.2.4 n/a n/a

8. The geotechnical baseline report estimated grout takes of 0.10 saks per foot for
the foundation based on a 4 inch hole. Considering the backfill volumefor a4 inch
hole, does this mean that the formation will take virtually no grout?

1-1 |Grout takesin the GBR were based upon measured grout takes
during dam construction tunnel grouting and left abutment
foundation grouting. A range of 0.1to 0.2 sacks per foot of 4-inch
diameter hole was given in the GBR. For 1-94 Ibs sack of cement
mixed 1:1 by volume with water yields a volume of approximately 1.5
cubic feet of grout. A 10 foot hole of 4-inch diameter has a volume of
approximately 0.9 cubic feet. Thus, grout takes are anticipated to be
approximately 60% to over 200% above that required to fill the grout
hole.

| |

1412011 02251-3.3.1.2 n/a n/a

9. How will the length of a grout reach be determined? Who will deter mine this
length? The 100 foot distance requirement for successive stage grouting seemsvery
restrictive for small work areas and with very little grout take. The effects on the
sequence of work will increase time and costs. Please reconsider the limitations.

1-1 | The contracting officer will determine the reach lengths. It isintended
that drilling and grouting will be conducted at separate timeswithin
each grouted area, such aswithin the left abutment or theintake
structure. However, drilling could be conducted at one area while
grouting is being conducted at another. However, the last sentencein
Specification 02251 - 3.3.1.2 statesthe reach length shall be subdivided
into sectionsthat will facilitate Contractor's operations.

| |

412025 ‘ 02251-3.3.4 n/a n/a

10. Theclosurecriteriais stated as 0.1 cf per holein ten minutes. The stage will be
grouted if the pressuretest shows over 3 lugeons. What isthetime length for the
pressuretests? How will these be paid for? Typically, unless a three minutetest is
specified, thereis a separate bid item with unitsbeing "hours or 'each'.

11 ]Test isminimum of 15 minutes lona with a readina of water taken
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each 5-minute interval. Test may require extra steps if water takeis
declining indicating water filling dead end cracks. Water tightness
testing isincidental to the grout hookup bid item.

412130 01501 4 n/a

Paragraph 1.10.2 requires all contractor vehiclesto be equiped with a CB radio and
all "trucks" to be prededed by pilot carswhile traveling along the access road to the
dam site. It also says " Pilot carsfor lowboys shall be coordinated in advance with
the Contracting Officer." Do "trucks" which arenot overwidth and are equiped
with CB radiosrequire pilot car escorts? If concrete is delivered via the accessroad
will each truck require and escort even if thetruck driver isissued a project
identification and the truck has a CB radio? Will all contractor maintenance

"trucks' requireand escort?

1-1 Only trucks with lowboys that have equipment extending out the sides
will berequired to have a pilot car as stated in 01005-1.4. This will be
clarified by amendment.

412632 n/a n/a n/a

In the Addenda No. 6 Bid Schedule, Bid Items 0015AA and 0015AB quantities
and/or descriptions should berevised. The quantity for the AA item is™ 10 Bags",
the description for the AB item is" All Over 75 94-1b Bags', therefore therewould

be no payment for bags 11 through 75.

1-0 ‘The bid schedule will be corrected by amendment.

412817 ‘ 00010-10 n/a n/a

Note 2 indicates that standby days of equipment and crew will be paid for per
Section 01025. Bid items 0036, 0037 and 0038 pay by the each. How will you pay for
standby when the durations of shutdowns are unknown?

11
It isthe intent of the government to have the bidder review the datain
the H& H Baselinereport regarding historical flooding at the dam.
Floods above 1150 arerare. From this data a contractor should be
ableto estimate days of standby for the events given for thethree
elevations.
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412822 ’01563 n/a n/a

Where aretherefueling and chemical/petroleum storage areasto be located, per
01563 page 4, paragraph 2.7?

1-1 Therequirement for a designated area for refueling will be omitted
from the contract by amendment. However, the contractor must
follow all other requirementsregarding protection of water quality in
any fueling scenario.

i412840 01560 n/a n/a

Section 01560, page 3, paragraph 1.6.1 indicates that the equipment washdown and
decontamination facility will be located downstream of the water supply intake pipe
asidentified in the drawings. Which drawing identifies the location?

1-1 |Location is at the headwor ks compound in the vicinity of the

headwor ks security gate. L ocation will be added by amendment.

412860 |01005 n/a n/a

Section 01005, page 2, paragraph 1.3 identifies TPU trip chargesfor disposal sites 1
and 2. Which siteis disposal site #1?

1-1 |Site lisreferred to on thedrawings as " Disposal Site" . Site 2 is

referred to on the drawings as™ Storage and Stockpiling area” .

i412876 In/a GT32 n/a

Should the ther mistor s associated with the deleted MPBX's also be deleted?

1-1 | Thethermistors associated with the deleted MPBXIS should be
deleted. The thermistorsthat should be deleted are TM -0064, TM -
0065, TM -0066, TM -0067, and TM -0068. This will be changed by
amendment.
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412880 ’ n/a n/a n/a

Dueto conflicts with other bids and difficulty in disseminating addenda infor mation
to subcontractors and suppliers, and the subsequent receipt of their technical data
aswell aspricing, we request a 2 week delay beyond the current proposal submittal
date of November 18.

| 1-1 |Bid date has been extended to December 2nd by amendment 7.

1413112 00010-6 #0015 n/a n/a

11. Bentoniteis normally available in 50Ib or 100Ib bags, not 94lb as per bid items.
Please clarify.

1-1 | The bid schedule will be adjusted by amendment to the standard size
bags.
413280 02491 n/a n/a

Reference Section 02491, paragraph 3.5.1Will the 30 each sacrificial rock bolts be
paid for under the applicable rock bolt bid item?

2-1 |These boltswill be paid for under an item to be included by

amendment.
| |

i413364 100010 n/a n/a

In referenceto SF1442, sheet 00010-4 is not labeled. Isthisthe Corporate Certificate
of Authority to Bind sheet?

1413372 100010 n/a n/a

Form SF1442 back (00010-2) lists#17 the price proposal information as 00010-5
thru 00010-6, should thisread thru 00010-10?
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413994 01563 n/a n/a

Paragraphes 2.11, 2.12 and 3.12 deal with disinfection of equipment to be used on
the project. Weinterpret these sections to apply to equipment that comesin contact
with the water, and not all equipment that entersthethework site. Isthiscorrect?

| |

1-1 |Disinfection only refersto equipment that will contact the water. This

will be clarified by amendment.

414357 \00110 n/a n/a

Refer ence Section 00110, Paragraph 5.H.1.cls" Underwater Grouting" here
intended to mean the grouting under Segments A, B, and C described in Step 11 of
the Construction Sequence shown on Plate G1.4?

1-1 \Yes

| |

i414428 2251-GBR-3.2.4 na n/a

8a. The Geotechnical Baseline Report specifically statesthat the foundation grout
takes were 0.10 saks per foot. Since the volume of the referenced 4 inch holeis 0.09
cf per foot, then the formation grout take isonly about 0.05 bags per foot. (assuming
1:1 backfill used). If water tested according to the current specification, it is
doubtful that any stage would be grouted. Please confirm if these assumptions

correct?
|

1-1 |Grout takesin the GBR ranged from 0.1 to 0.2 sacks per foot of 4-inch
diameter hole. Thisisan average that will include both zones of very
little grout take and zones of relatively higher grout take. Bidders
should anticipate that there will be zones that fail water testing and
require grouting.

414437 02251 n/a n/a

7a. | disagreethat the number of drill setups will match the number of hookups.
Both upstage and downstage methods will be used. If upstage grouting is used, the
number of drill setupswill be one, and the number of hookups will be the number of
grout stagesin that hole. Secondly, if downstage grouting is used, the number of
setups will match the number of stages except when the water tests measure less
than three lugeons, in which case the stage will not be grouted. | believe that a pay
item for drill setupsisessential in a arout proaram in order to keep the bid estimate
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bases similar and to reducerisk to the contractor and thereby coststo the Owner.

1-1 Pay itemsfor drill setupsthat are separate from grout hookups will be

added by amendment.
| |

i418375 |n/a n/a n/a

Plates GT3.1 and GT3.5 show extensometer series 5400, 5500 and 5600 near station
3+40in the Phase 1B excavation. Thetabletitled " M ulti-Point Borehole
Extensometer Schedule" on Plate GT3.2 indicates these units will be installed in the
Phase 1C excavation. I sthetable correct.

i418383 |n/a n/a n/a

On Plate GT3.7 the detail entitled Rock Bolt Load Cell indicates" grout/epoxy in
lower 4" only". Should thisread " lower 4 feet only" ?

Information in this report may be considered Sensitive But Unclassified (SBU).
Please review USACE agency data for SBU handling guidelines.

{ Report Complete}
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