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ENGINEERING CHANGE NOTICE CONTINL  NON SHEET L

Page o ot __ B-T714-18

1)

2)

CYRICAL CHANGES TO DRAWINGS

H-2-77635, SH 1, REV_0

a) PLAN (ZD7 8): PLACL CLOUD & HOLD #4 around EXHAUSTER

b) PLAN (ZC4,C6,E5,€7): D[LETE LEVEL ELEMENTS as shown on page 35 of this
LCN

€) NEAR TITLE BLOCK (ZB3): ADD Hold Description, in a cloud, as follows:
HOLD ¢ 4 FUTURL [XHAUSTLR ESIGN
H-2-77635, SH 2, REV O
a) PLAN (ZD7-EB): PLACE CLOUD AND HOLD #4 around EXAUSTER
b) PLAN (D4,D6,[5,E7): DCLLLTC LEVEL ELCMCNTS as shown on page 36 of this
LCN
¢) NEAR TITLE BLOCK (2B3): ADD Hold escription, in a cloud, as follows:

HOLD r 4 FUTURE EXHAUSTER DESIGN

|

|

41-322 A 1JvLIs 2 (11 BN

3
















































BEE-1P ddv

(RO 00 6C10- 11

4

‘0_2 V"

‘.'Jy‘-

b —

27

N

VotVal) 2
L A AY ]
. v
w
COVER BLOCK NI
L
- &~
R
[]
»
8"s SCRED 40
P1PE
£,19°50 w/ o
6'Ve'® HOLE P
1

-
-

678 SCrED 40
PiPE

SLEEVE w/PLUG DETAIL

SCALE: 1% = 1'-0"

3¢ IR
EAR Yo

LRiNG Yyn
7% 10 11134 00

BAR %1,
ROLL 10 11% 00

Ve T 210700 27%,10

NECPFRENE CASKET
CARLOCK 8312

LY, - rROLL
ro'nfooo

ty !7‘/."'
w/4"'8 HOLE

L, - ROLL
T0 5%7°00

CCNCRETE
FILL

LY 35%'0

1bSLL-TH

‘Bang )y

R}

o
avy

CIVNPKHI v63IIIL

ds nayedens

J

=Tz
dgpevrey)

Ri-biL-4

‘oN NJ3

abagy

ONOINVYN
VX

SHIINIONT &3

» IJUON IONYHD  {I¥3INION3

HIOLS

27 1S-H33 vtvo)

-1

<

"o oV

-

8,’5‘\,

~

=8N

B o

o~ N
. |
£
()

y N






(ontrse. KEH-5I [g 24 o 43

DOE/RL 88-27

Change Ordev é Rev. 1, 01/17/90

1. * aiser ENGINEER :
Ao ER EN s ENGINEERING CHANGE NOTICE SKETCH
= — l.—— ——— ———— L
Ref. uwg. ah. | Rev. | Prepared by Checked 8y tNNe, Nt
H-2-77605]1 |0 | DK Mitrons NN N~ | B-77418 1|
J4"

— PLATE 1" THK

ASTHM AJ6
TR
{'4\
1 — = \ .
- E
= LéLL /‘ AN G
; - 2w #2.125" 903
; \ OUNTLRS Nk~ 000" THev
i i FAR SIDC .
2 x790° x 25" * .06
\-m. NO. SEE NOTE 4
LIFTING BAIL/ . .
- H=2-90161-1 W 172" ¢+ 1216
(SEE NOTE S) o

DETAIL N\
=/

SCALE: 1 1/2%=1-0"

D . B

KLK-01%9 00 (1/83)

APP 41-340











































Contrac,” | -Slee¢ | ‘
(L\ar\ge Ordevr 6 - 38 .

DOE/RL 88-27
Rev. 1, 01/17/90

1. 6Cn

' ENGINEERING CHANGE NOTICE CONTINUATION SHEET CIBe_ | B-114-18

CHANGES TO SPECIFICATION B-714-C2, SECTION 02145 CONT) ED
1.3.2.3 If geotextile is temporarily stored outdoors, place on pallet and
protect from direct rays of sun under light colored heat-

reflective opaque cover to provide free air flowing space between
materials and cover.

1.3.2.4 Handle geotextile to ensure sound, undamaged condition.

E) Para 2.1.1.2: Add "in accordance with ASTM C 136° after Grading an

quality )
F) Para 2.1.4: Change Equivalent Opening Size -c--- ASTM £ 11
(£0S), US Sieve ‘
to read Apparent Opening Size  ----- ASTM D 475]

(AGS), US Sieve
G) Add new Para 3.5.4:

3.5.4 Samples: XEH wil) collect minimum 2 geotextile samples from
different rolls, full rol) width at least 5 foot long, from each
Tot.
7) SECTION 02753
A) Para 1.1.1.1: Delete D 1593, D 638, D 792, D 746, D 1004.1n their
entirety
Add D 4716-87 Standard Test Method for Constant

Head Hydraulic Transmissivity (ln-
Plane Flaw} of Geotextiles and
Geotextile Related Products

8) Para 1.2.3: Delete "and membrane"

C) Para 1.2.5, 1.3.3.2, and 1.4.1: Delete in their entirety
D) Replace Article 1.3 with the following paragraphs:

1.3 DELIVERY, STORAGE AND HANDLING |

. 1.3.1 Pack rolls wrapped with sheet of samz material in containers
supported and padded to prevent damage during shipment. Pack
containers for minimum handling at site. Provide label for each
roll showing results of tests in subparagraph 2.1.1.2 and stating
name of manufacturer, product type, thickness, manufacturers
batch code, date of manufacture, and physical dimensions. Roll

* labels will be removed by KEH only.

1.3.2 Examine materials delivered to Site for:

1.3.2.1 Tears from operation of equipment or inadequate packaging.

APP 41-354
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. ECN

ENGINEERING CHANGE NOTICE CONTINUATION SHEET oo ot 28 | 0-714-19

CHANGES TO SPECIFICATION B8-714-C2 "EV O
1) SECTION 01300, para 1.3, SCHEDULE OF SUBMITTALS (page 4)

ADD: 02145/1.2.7 Log of Barrier 10 -« 7 days after
Placement placement

2) ECN B-714-9, pq 6 _ (Ref SECTION 01400, para 1.7, SITEWORK, Diffusion
Barrier)

ADD the following line below Qff-Site* :

H - Initial mixing of aggregate with hydrated lime
” 3) ECN B-714-8  (Ref SECTION 02145}

VOID in its entirety. REPLACE with modified SECTION 02145 attached pages
15 thru 24 of this ECN. (ECN B-714-18, SECTION 02145, incorporated in this

modification)

APP 41-364
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SECTI 02145 ..
DIFFUSION BARRIER
PART 1 - ~"“fRAL
1.1 REFERENCES

1.1.1 Reference Standards and Specifications: The following standards
and specifications, including documents referenced therein, form part of this
Section to extent designated herein.

1.1.1.1 American Society for Testing and Materials (ASTM)

C 136-84a Standard Method for Sieve
Analysis of Fine and Coarse
Aggregates .

C 207-79 Standard Specification for
Hydrated Lime for Masonry
Purposes

C 294-86 Standard Descriptive Nomenclature
for Constituents of Natural
Mineral Agqgregates

C 295-85 Standard Practice for
Petrographic Examination of
Aggreqates for Concrete

D8-88 Standard Definitions of Terms
fetating to Materials for Roads
and Pavements

D 242-85 Standard Specification for
Mineral Filler for Bituminogus
Paving Mixtures

0 1117-80 Standard Methods of Testing
Nonwoven Fabrics

D 1664-80 (1985) Standard Test Method for Coating
and Stripping of Bitumen-
Aggregate Mixtures

0 1682-64 (1975) Standard Test Methods for
fircaking Load and Elongation of
Texti1le Fabrics

D 1777-64 (1975) Standard Mcthod for Measuring
Thickness for Textile Materials

71402145.5P2.1913 02145 - 1 8-714-C2
ECN B-714-19
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1.3.2.3 If geotextile is temporarily stored outdoors. place on pallet and .
protect from direct rays of sun under light colored heat-reflective opaque
cover to provide free air flowing space betwecen materials and cover,

1.3.2.4 Handle geotextile to ensure sound, undamaged condition.

PART 2 - PROBUCTS
2.1 MATERIALS

2.1.1 Aggreqate: Composed of crushed stone or gravel aqggregates
— classified in ASTM C 294 as either igneous or metamorphic rocks, and meeting
following requirements,

i 2.1.1.1 Aggregate production: In accordance with WSDOT M41-10,
Section 3-01.

2.1.1.2 Grading and quality: In accordance with ASTM C 136.

a. Amounts finer than each laboratory sieve (square-openings),
weight percent.

Nominal Square Opening

. Sirvn Siz0 Percent
-~ I in. 100
/4 in, S0 to 90
-_— 1/2 in. 20 to 55§
3/8 in, 5to 15
- No. 4 0to 5
No. 200 0to I

terious materials: Particles of specific gravity less
. .. _ percer [

c. Limits for fractur
2 fractured faces on 75 percent anag icast | rractureg race or Yu percent ot
material retained on 3/8 inch and above sieves, as determined by WSDOT Test
Method No. 103.

2.1.2 Asphalt: Mceting requirements of WSDOT M41-10, Section 9-02.1(4)
for AR-4000W liquid asphalt.

2.1.3 Anti-Stripping Additive

2.1.2.1 Meet the requirements of WSDOT M41-10, Section 9-02.4 except
percent of additive and requirement for use shall be determined by KEH, based
on temperature and pH modified ASTM D 1664 for each aggregate source.

2.1.3.2 Mcet the requirements of ASTM D 242 for physical requirements,
sampling, and testing.

2.1.3.3 Shall be hydrated 1ime meeting chemical composition of ASTM C 207.

71402145.5P2.1913 02145 - 4 B-714-C2
ECN B-714-19

APP 41-378
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2.1.4 No ven Geotextile: Long-chain synthetic polymer with stabilizers
and vibitors added to base plastic to make filaments resistant te
deterioration due to ultraviolet and heat exposure. Geotextile shall meet
following requirements.

Prop-—*y T-1t Method Values
Fabric Weight (0z/sq yd) ASTM D 3776 10
Thickness (mil) ASTM D 1777 100
- Grab Tensile Strength ASTM D 1682 300
(1bs, min)
Grab Elongation (%, min) ASTM D 1682 30 in & ' principal
direction "
Coefficient of Water ASTM D 4491 0.5
Permeability (cm/sec)
Puncture Strength AS1 D 3787 100
(1bs, min)
Tear Strength ! ASTM D 1117 100 in any principal
{(1bs, min trapezopidal) direction
iparent Opening ASTM D 4751 70-100
Size (AQS), US Sieve
Minimum Width (ft) .ee- 12
2.2 MIXES
2.2.1 Proportions

2.2.1.1 Size, grade, and quantity of materials, when proportioned and
mixed shall produce mixture meeting following requirements.

a. Asphalt: Range from 2.5 to 3.0 percent by weight of total
asphalt mixture.

b. ti-stripping additive: 2.5 to 3 percent by weight of
total dry aggregate mixture with 2 percent minimum residual after mixing and
aging in stockpile and before coating of aggregate with asphalt.

¢. Amount passing No. 200 sieve: 1 to 3 percent.

2.2.2 Mixing

2.2.2.1 Asphalt mixing plants: Meet the requirements of
WSDOT M41-10, Section 5-04.3(1). Collect and reintroduce lime driven from

71402145.5pP2.1913 02145 - S 8-714-C2
CCN B-714-19
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with printed instructions, for following areas. Forms 11 be furnished by .

KEH.
a. Under concrete.
I b. Adjacent to vault/basin 11s.
c. On top of vault roof.
d. Other areas requiring hand tampers or small compaction
equipment.

3.3.1.2 Keep surrounding area free of dust by watering during placing.

2 3.3.1.3 Stop placing and cover diffusion barrier gravel when average
wind speed at Hanford weather station exceeds 25 mph or peak gusts exceed

e 40 mph.

3.3.1.4 Cover diffusion barrier at end of each shift, or when placement
or compaction is not in progress.

3.3.1.5 Clean equipment used for hauling, placing, spreading, and
compacting of dirt or gravel before handling diffusion barrier material.

™~ 3.3.1.06 Conveyers or other cquipment used for placement shall not produce
segregation or damage to coated gravel.

3.3.1.7 Hauling equipment shall not be allowed to be driven on diffusion

na barrier unless thoroughly cleaned.

™ 3.3.1.8 _ Place coated gravel in layers not to exceed 6 inches nominal
compacted measurement. Compact areas inaccessible to large compacting

- equipment by small vibratory mechanical compactors. Roll or compact until

acceptable consolidation is achieved. KEH will determine type and number of
passes required for particular compacting equipment used based on trial
placement in subparagra 3.3.1.1.

a. It is anticipated that desired compaction can be obtain
with 6 passes of double-drum vibratory steel roller weighing at least 8 to
10 tons.

b. Acceptable level of compaction shall e minimum of 65 percent
of maximum density as determined by WSDOT Test Method 705.

c. Allow minimum of 4 to 12 hours interi or maximum material
temperature of 140 F before placement of subsequent litts of AR4000 mix.

d. Dual drive tand: wheel vibratory steel rollers are
recommended.

71402145.5P2.1913 02145 - 7 B-714-C2
ECN B-714-19
APP 41-381
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in accordance with Paragraph 1.2.7, and subparagraphs 3.3.1.1 and 3.3.1.8.

3.5.2 Sampling and testing of agqregate and coated gravel will be
Rolling and compaction requirements will be controlled

based on subparagraph 3.3.1.8.

performed by KEH.

3.5.3 KE will examine equipment referenced in subparagraph 3.3.1.5 for

cleanliness.

3.5.4 Samples

£ 9
rolls, full roi!

3.5.4.2

“ "-'= - 2 geotextile samples from different

pot °

[ s

KEH will collect minimum 1 . . . ___. ___

-

“rom

stockpiled material before each day or partial days'p;aauéffdﬁ of diffusion
barrier material to determine residual lime content.

71402145.5P2.1913

02145 - 8
AP0 31.382

B-714-C2
ECN B-714-19

- = T o
DOE/RL 88-27
Page 22 of 24
3.3.1.9 Weather Timitations for placing shall be in accordance with WSDOT
M41-10, Section 5-04.3(16) except surface course shall be same as subsurface s .
.course for thickness more than 0.35 feet.
3.3.2 Geotextile
3.3.2.1 Lay to minimize tension, stress, folds, wrinkles, or creases, and
to provide minimum 18 inch overlap for each joint.
3.3.2.2 Use bags of clean, washed gravel to secure material during
installation. Do not use securing pins.
3.4 CONTAMINATED MATERIAL
3.4.1 Remove placed or stored material that has excess dirt or dust
contamination, as determined by KEH.
3.5 FIELD QUALITY CONTROL
3.5.1 Verify placement and compaction of diffusion barrier and geotextile
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INSTRUCTIONS

This Soil Compaction Procedure lorm, when approved by the
Engineer/Constructor Inspector, documents witnessing and verilying the
compaction procedure.

Section A is the responsibility of the Construction Contractor. it is to be
completed at the time of back(ill compaction demonstration and
presented 10 the Engineer/Constructor Inspector.

Section B is completed by the Engineer/Constructor Inspector. Data
entered is ablained from the agency or individual that performed testing,

Section C is completed by the Engineer/Constructor Inspector as the
demonstration is performed. Using the applicable formuia, the percent
compaction achieved is determined and entered. Acceptance is based on
the results as compared with the compaction percent required in
Section A,

Section D is signed and dated by the Canstruction Contractor
sentative acknowledging responsibility for this procedure and

_iance ther backlill operations. Sectian O is signed
and dated by th 4]
verification,

KEH-2162.00R (01739)
END OF SECTION

02145 - 10 B-714-C2
ECN 3-714-19 -

APP 41-384
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B-714-C2

CONSTRUCTION SPECIFICATION FOR
VAULT CONCRETE BASIN, SHELL, AND LEACHATE SUMP

FOR
GRO..:D WASTE DISPOSAL FACILITIES
GROUTED VAULT PAIR (218-E-16)

e _.< TAUTION.
’ NC. COMPLETE WITHOUT
CURRENT STATUS GF GUTSTANDIMA

=~ 2 3 FROM DATA BASE

696l £ 1 43S
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SECTION 01300

SUBMITTALS
PART 1 - GENERAL
1.1 DESCRIPTION
1.1.1 This Section summarizes submittals required in Part 1 of each

section of this Specification. It explains type of submittals required,
and describes procedures for submittals and review.

1.1.2 Submittals required in Part 1 of each section are summarized in
Schedule of Submittals. Each submittal is identified by Submittal Number,
Reference Section, and Title. Submittals are required for either Review and
Approval or Review for Record.

1.1.2.1 Submittals requiring Review and Approval are those which shall
receive approval before procurement, fabrication, or ct ;truction is started.

1.1.2.2 Submittals requiring Review for Record are those which Contractor
may proceed with procurement, fabrication, construction, or acceptance
testing, but acceptance is contingent upon compliance with Drawings and
Specifications.

1.1.3 Supplemental Submittals are initiated by Contractor in accordance
with Section 01630 for consideration of substitute products or corrective
procedures and require Review and Approval.

1.2 SUBMITTAL PROCEDURES

1.2.1 Transmit submittals for each vault to KEH by Data Transmittal
form. Identify submittals by vault numbers.

1.2.2 - Identify each submittal by Submittal Number, Reference Section,
n' 7 “ad in the Schedule of Submittals. Number of copies required
foo ___._ _._b 1 Schedule and include 2 copies to be
returned to Con 1a ¢ I T orouses

shall be added.

1.2.3 Review each submittal for completeness, compliance with Contract
Documents, and proper identification before sending to KEH. Submittal data
shall either be stamped showing review process has taken place or Data
Transmittal form may be signed with statement of "Reviewed for Compliance."
Submittals not stamped or signed to show review will be returned without
consideration. ’

1.2.4 Submittals requiring Review and Approval will be stamped by KEH
and marked "Approved", "Approved with Exception," or "Not Approved, Revise

and Resubmit." Approval of submittals does not relieve Contractor of
responsibility for errors which may be contained therein. —

71401300.SP2.1353 01300 -1 . B-714-C2
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1.2.4.1 pnnvroved submittals are identified by submittal stamp with
"Approved" o: Approved with Exception" box checked. "Approved" signifies
general concurrence to achieve conformance with design concept of Project
and compliance with requirements of Contract Documents. "Approved with
Exception" signifies general concurrence with noteworthy comments or
clarifications. Approval of submittals does not relieve Contractor of
responsibility for errors contained therein. Approval of specific item
shall not be construed as approval of system or assembly of which item is a
component.

1.2.4.2 A submittal which is not approved is identified as "Not Approved,
Revise and Resubmit." Submittal is considered by KEH to be technically
deficient or incomplete and therefore, unacceptable. Resubmittal is
required, hence fabrication, procurement, or performance of procedures shall
not proceed.

1.2.4.3 Upon receipt of deficient submittal data, Contractor shall make
corrections noted on transmittal and resubmit data to KEH within 10 calendar
days.

1.2.5 Materials and equipment fabricated or installed without required
approved submittals, or which differ from approved Drawings or vendor data
are subject to rejection and replacement at Contractor’s expense.

1.2.6 Delays arising out of Contractor’s failure to submit in timely
manner required Drawings and other related data described in Contract
Documents shall not constitute excusable delays for extensions, unless
excusable under other provisions of Contract. Contractor shall allow 15
calendar days for KEH review and disposition of submittals, including shop
drawings and vendor information, required to be furnished by Contractor.
Time period will be measured from date of receipt of submittal in KEH's
office to date of return mailing to Contractor.

1.2.7 Contractor is responsible for dimensions to be confirmed and
correlated at worksite.

1.2.8 Submittals for Review and Record will be reviewed and filed.
Incomplete or inaccurate data will be returned to Contractor marked
"Resubmit" with appropriate comments, and items procured or work performed
shall be corrected. Payment for equipment will not be made unless required
Certified Vendor Information (CVI) has been furnished.

1.2.9 Supplemental Submittals shall contain sufficient data required

in Section 01630 to show substantial compliance with Drawings and
Specifications. Substitute product submittals shall contain as minimum,
outline dimensions, operating clearances, and engineering data. Identify
each submittal by Specification Section number and Paragraph number or
referenced Drawing number and detail. Improperly identified or incomplete
submittals i11 be returned without consideration.

1.2.10 Procedures for performing certain items of work are required to be
submitted for Review and Approval before work is commenced. Those work

71401300.SP2.1353 01300 - 2 B-714-C2
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procedures which have been approved by KEH for work similar to that to be
accomplished on Project may not need to be reapproved. Forward 1 copy of
previously approved procedure to KEH by Data Transmittal form and identify
by Submittal Number, Reference Section, Title, and either Contractor’s
procedure number or project number for which procedure was approved.
Submittal will be reviewed by KEH and if acceptable retained for record. If
previously approved procedure is not acceptable submittal will be returned
with requirements for resubmittal.

1.3 SCHEDULE OF SUBMI1 ALS
Submittal Submittal Review and Review
Number Title Quantity Approval For Record

CONTRACT GENERAL CONDITIONS

55.2 Safety Program and 5 5 days before
Job Safety Analysis start of work
55.3 Industrial Injury/ 5 5 days
I1Tness Experience before start
of work and
each month
55.5.1 OSHA Form No. 200 5 5th working
Report day, each
month
55.6 Equipment Certi- 5 2 days
fication before
bringing
equipment
onsite
AL PROJECT PROCEDURES
visvy/ ot 7' Test 5 Before
equipment
PROGRESS SCHEDULES
01310/1.2.1 Progress Schedules 5 30 days
after notice
of award
01310/1.2.2 CPM Project Schedule 5 30 days
after notice
of award
01310/1.2.3 Initial Weekly Work 2 10 days after
Schedule notice %o
proceed
71401300.5P2.1353 01300 - 3 . B-714-C2
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Submittal Submittal Review and Review
Number Title Quantity Approval For Record

PROGRESS SCHEDULES (Continued)

01310/1.2.4 Subsequent Weekly Work 2 By noon
Schedules each Friday
01310/1.2.5 Start-up Schedule 5 5 days after
notice to
proceed
CONSTRUCTION FACILITIES AND TEMP Y CONTROLS
01500/1.2.1 Anchoring and £ sure 10 Before placing
Methods field office

SUBMIT FOLLOWING FOR EACH VAULT

o ¥

DIFFUSION BARRIER

02145/1.2.1 Laboratory Reports 10 Before
delivery
02145/1.2.2 Manufacturer’s Di 1 10 Before
mixing
. 02145/1.2.3 Handling Procedure 10 Before
N delivery
T 02145/1.2.4 Placing Procedure 10 Before
- delivery
o 02145/1.2.5 Compacting Procedure 10 Before
delivery
02145/1.2.6 Geotextile Installation 10 Before
Procedure installation
E; THWORK
02200/1.2.1 Method to Prevent 10 Before
Damage During excavation
Excavation

HOT-LAID ASPHALTIC CONCRETE PAVEMENT

02¢ 2/1.2.1 Laboratory Reports 10 Before
delivery
02512/1.2.2 Handling and Placing 10 Before
Procedure delivery
71401300.SP2.1353 ; 01300 - 4 B-714-C2
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Submittal Submittal Review and Review
Number Title Quantity Approval For Record
LEACHATE COLLECTION SUMP LINER
02752/1.2.1 Fabricator 10 Before
Drawings and fabrication
Procedures
02752/1.2.2 Certified Material 10 Before
Test Reports (CMTR) delivery
02752/1.2.3 Filler Material 10 Before
Contrc Procedure fabrication
EXTERIOR DRAINAGE PATH
02753/1.2.1 Fabricator Drawings 10 Before
delivery
02753/1.2.2 Installation Plan 10 Before
installation
02753/1.2.3 Manufacturer’s Data 10 Before
fabrication
02753/1.2.4 Surface Acceptance 10 Before
installation
02753/1.2.5 Care and Repair 10 Before
Instructions acceptance
WASTE DISPOSAL BASIN LINER
02755/1.2.1 Installation Drawings 10 Before
delivery
02755/1.2.2 Instal rocedt " Before
t_‘|1-.|._'-n
02755/1.2.3 Manufacturer’s Data 10 Before
fabrication
02755/1.2.4 Samples 10 Upon com-
pletion of
fabrication
02755/1.2.5 Certified Material 10 Before
Test Reports (CMTR) delivery
02755/1.2.6 Care and Repair 10 - Before
Instructions acceptance
71401300.5P2.1353 01300 - 5 <B-714-C2
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Submittal Submittal Review and Review
Number Title Quantity Approval For Record

WASTE DISPOSAL BASIN LINER (Continued)

02755/1.2.7 Certificates of 10 Before notice
Experience to proceed
02755/1.2.8 Manufacturer’s 10 5 days after
Quality Control Plan notice of award
02755/1.2.9 Certification 10 Before
acceptance
02755/1.2.10 Surface Acceptance 10 Before
installation
LEACHATE COLLECTION SYSTEM ,
02756/1.2.1 Fabricator Drawings 10 Before
delivery
02756/1.2.2 Instaliation Plan 10 Before
installation
02756/1.2.3 Manufacturer’s Data 10 Before
fabrication
02756/1.2.4 Care and Repair 10 Before
Instructions acceptance
02756/1.2.5 Certified Material 10 Before
Test Reports (CMTR) delivery
- 02756/1.2.6 Certificate of 10 At time of
Conformance delivery
02756/1.2.7 Certificates of 10 5 days after
Experience notice of award
02 5/1.2.8 Manufacturer’s 10 5 days after
Quaiity Control Plan notice of awal
CAST-IN-PLACE CONCRETE
033 /1.2.1 Form Coating Materials 10 Before use
03300/1.2.2 Certification of 10 Before
Ready Mixed Concrete mixing _
Production Facilities
71401300.5P2.1353 013Q0 - 6 B-714-C2
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Submittal Submittal Review and Review
Number Title Quantity Approval For Record
CAST- -PLACE CONCRETE (Continued)
03300/1.2.3 Certified Test 10 Before
. Reports for delivery
Reinforcing Steel
03300/1.2.4 Reinforcing Steel 10 Before
Fabricator Drawings delivery
03300/1.2.5 Block Diagram 10 Before
installation
of forms
03300/1.2.6 Concrete Materials, 10 Before
Mix Design and xing
Mix proportions
03300/1.2.7 Cold Weather 10 Before
Concreting placement
03300/1.2.8 Curing Procedure 10 Before
mixing
03300/1.2.9 Certificate of 10 At time of
Conformance delivery
VAULT AND BASIN CAST-IN-PLACE CONCRETE
03301/1.2.1 Formwork 10 Before
installation
K Form Coating Materials 10 Before use
03301/1.2.3 10 Before
Ready Mixed Concrete Hxi
Production Facilities
03301/1.2.4 Laboratory Test 10 Before
Reports delivery
03301/1.2.5 Reinforcing Steel 10 Before
Fabricator Drawings delivery
03301/1.2.6 Manufacturer’s Data 10 Before
delivery
03301/1.2.7 Certified Test Reports 10 Before -—
delivery
71401300.5P2.1353 01300 - 7 B-714-C2
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Submi- 11 Submittal Review and Review
Number Title Quantity Approval For Record
VAULT AND BASIN CAST-IN-PLACE CONCRETE (Continued)
03301/1.2.8 Schedule for 10 B¢ sre
Concrete Placement installation
of forms
03301/1.2.9 Mix Design 10 Before
mixing
03301/1.2.10 Mix Certification 10 Before
mixing
03301/1.2.11 Control Procedures 10 Before
for Batching mixing
03301/1.2.12 Certificate of 10 At time of
Conformance delivery
03301/1.2.13 Construction Joints 10 Before
installation
of forms
03301/1.2.14 Weather Protection 10 Before
During Placement placement
03301/1.2.15 Curing and Protection 10 Before
placement
03301/1.2.16 Pump Concrete 10 10 days before
. placing concrete
03301/1.2:17 Methods for Controliing 10 Before
Heat of Hydration and placement
Thermal Gradients
03301/1.2.18 Air Leakage Test 10 Before test
PRECAST PRESTRESSED CONCRETE SECTIONS
03419/1.2.1 Fabricator Drawings 10 Before
delivery
03419/1.2.2 Records of Tests 10 Before
mixing
03419/1.2.3 Concrete Materials 10 Before _
and Mix Design mixing

71 11300.5P2.1353

01300 - 8

APP 41-393

B-714-C2




DOE/RL 88-27
Rev. 1, 01/17/90

Submittal Submittal Review and Review
Number Title Quantity Approval For Record
PRECAST PRESTRESSED CONCRETE SECTIONS (Continued)
03419/1.2.4 Certification 10 At time of
delivery
03419/1.2.5 Certification of 10 Before
Prestressed Concrete fabrication

Production Facilities

03419/1.2.6 Manufacturer’s Quality 10
Assurance Plan

METAL FABRICATIONS

05500/1.2.1 Fabricator Drawings 10

05500/1.2.2 Certified Material 10
Test Reports (CMTR)

SPECIAL PROTECTIVE COATING

09805/1.2.1 List of Materials 10

PROTECTIVE COATING FOR CONCRETE VAULT INTERIOR

09885/1.2.1 List of Materials 10
09885/1.2.2 Certified Material 10
Test Reports (CMTR)
»8F VE B T | [P, R 10
INSTRUMENTATION
13440/1.2.1 Approval Data 10
13440/1.2.2 Certified Vendor 10

Information (CVI)

CHEMICAL PROCESS PIPING SYSTEMS

15493/1.2.1 Certified Material 10
Test Reports (CMTR)

15493/1.2.2 Certificate of 10
Conformance

71401300.SP2.1353 01300 - 9
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Submit Submittal Review and Review
Number Title Quantity Approval For Record
CHEMICAL PROCESS PIPING SYSTEMS (Continued)
15493/1.2.3 Weld Identification 10 Before
Drawings welding
15493/1.2.4 Filler Material 10 Before
Control Procedure fabrication
15493/1.2.5 Welding Filler Metal 10 Before
welding
15493/1.2.6 Welding Procedures and 10 Before
Personnel welding
15493/1.2.7 NDE Personnel and 10 Before
Procedures welding
HIGH VOLTAGE DISTRIBUTION (ABOVE 600-VOLT)
16300/1.2.1 Approval Data 10 Before
delivery
16300/1.2.2 Certification Vendor 10 Before
Information (CVI) acceptance
CATHODTC PROTECTION .
16640, .2.1 Approval Data 10 Before
delivery
16640/1.2.2 Certified Vendor 10 Before
Information (CVI) acceptance
16640/1.2.3 Visual Examination 10 Before
Procedure examination
16640/1.2.4 Manufacturer’s 10 Before
Instructions installation
PART 2 - PRODUCTS
Not Used
PART 3 - "“"CUTION
Not Used
END OF SECTION
71401300.5P2.1353 01300 - 10 B-714-C2
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SECTION 02145
DIFFUSION BARRIER

PART 1 - GENERAL
1.1 REFERENCES

1.1.1 Reference Standards and Specifications: The following standards
and specifications, including documents referenced therein, form part of this
Section to extent designated herein.

1.1.1.1 American Society for Testing and Materials (ASTM)

C 294-86 Standard Descriptive Nomen-
clature for Constituents of
Natural Mineral Aggregates

C 295-85 Standard Practice for Petro-
graphic Examination of Aggregates
for Concrete

D 1117-80 Standard Methods of Testing
Nonwoven Fabrics

D 1682-64 (1975) Standard Test Methods for
Breaking Load and Elongation of
Textile Fabrics

D 1777-64 (1975) Standard Method for Measuring
Thickness for Textile Materials

D 2776-85 Standard Test Methods for Mass
Per Unit Area (Weight) of Woven
Fabric

. .78 0 ' Standard Test Method for Bursting
¢+wnngth of Knitted Goods--

L. o f Teimiioa ~ fAnTY
can a

Ball Burst

D 4491-85 Standard Test Methods for Water
Permeability of Geotextiles by
Permittivity

E 11-87 Standard Specification for Wire-
Cloth Sieves for Testing Purposes

71402145.5pP2.1302 02145 - 1 B-714-C2
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1.1.1.2 Washington State Department of Transporta’ bo_Jvy

M41-10-88 Standard Specification for
Road, Bridge, and Municipal
Construction

1.2 SUBMITTALS: Refer to Section 01300 for submittal procedures.

1.2.1 Laboratory Reports: St it reports from independent laboratory
showing following.

1.2.1.1 Proposed aggregate source will produce gravel classified as
igneous or metamorphic rock in accordance with ASTM C 294. Examine aggregate
in accordance with ASTM C 295.

1.2.1.2 Aggregate ets the requirements of Paragraph 2.1.1.

1.2.1.3 Liquid asphalt meets the requirements of MC-250 in accordance
with WSDOT M41-10, Section 9-02.1(2).

1.2.2 Manufacturer’s Data: Provide data defining physical properties
of geotextile filtration and reinforcing fabrics tn he supplied. As minimum,
properties shall meet requirements of specified AS" standards listed in
Paragraph 2.1.3.

1.2.3 Handling Procedure: St 1it proposed procedure that defines methods
used for delivery, storage, and handling to ensure requirements of Paragraphs
1.3.1 and 3.3.1 are met. Include method for keeping coated gravel free of
dirt or foreign material.

1.2.4 Placing Procedure: Submit proposed procedure that defines methods
used during placing and spreading to ensure requirements of Paragraph 3.3.1
are met. Include method for keeping coated gravel free of dirt or foreign
material, and type and size of el ipment used.

1.2.5 _ ‘Compacting Procedures: Submit proposed procedures for compacting,
i luding type and size of equipment. Include 3 separate procedures for
placemi t under concrete basin, adjacent to vault walls, and over vault roof.

1.2.6 Geotextile Installation Procedure: Submit proposed procedure for
installation of geotextile as shown on the Drawings. Include placement and
re 1 techniques of temporary protective geotextile to minimize

co ination of coated gravel.

1.3 DELIVERY, STORAGE, AND HANDLING

1.3. Diffusion Barrier

1.3. Construct stockpiles in accordance with WSDOT M41-10,

Sect 3-02.2(6).

——

71402145.5P2.1302 02145 - 2 B-714-C2

APP 41-397




[

DOE/1 88-27
Rev. 1, 01/17/90

1.3.1.2 Place stockpiles of coated gravel on asphalt or concrete surface,
free of dirt and debris.

1.3.1.3 Cover stockpiles with suitable covers or tarps approved by KEH
when not in use, at end of each shift, or when average wind speed at Hanford
weather station exceeds 25 mph or peak gusts exceed 40 mph.

1.3.1.4 Remove coated gravel from stockp11es in accordance with
WSDOT M41-10, Section 3-02.2(7).

1.3.1.5 Hauling equipment shall meet the requirements of WSDOT M41l-10,
Section 5-04.3(2) with additional requirement that coated gravel shall be
covered during transportation.

1.3.2 Geotextile: Handle and store in accordance with manufacturer’s
recommendations.

PART 2 - PRODUCTS

2.1 MATERIALS

2.1.1 Aggregate: Composed of crushed stone or gravel aggregates

classified in ASTM C 294 as either igneous or metamorphic rocks, and meeting
following requirements.

2.1.1.1 Aggregate production: In accordance with WSDOT M41-10,
Section 3-01.

2.1.1.2 Grading and quality

a. Amounts finer than each laboratory sieve (square-openings),
weight percent.

Nominal Square Opening

Sieve Size Percent

1 in. o 100
/4 in. 50 to 100
) 10 to 55
3/8 in. 0 to 15
No. 4 0t
No. 200 0 to 1

b. Deleterious materials: Particles of specific gravity less
than 1.95, maximum 1 percent by weight.

c. Limits for fractured faces by percent weight: Minimum of 2
fractured faces on 75 percent and least 1 fractured face of 90 percent of
material retained on 3/8 inch and above sieves, as determined by WSDOT Test
Method No. 103.

2.1.2 Asphalt: Meeting the requirements of WSDOT M41=10, Section
9-02.1(2) for MC-250 liquid asphalt.

71402145.5P2.1302 02145 - 3 B-714-C2
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2.1.3 Ne=~2n Geotextile: nthetic polymer with stabilizers
and inhibitoi> auded to base plastic to make tilaments resistant to
deterioration due to ultraviolet and heat exposure. Geotextile shall meet
following requirements.

Property Test Method Values
Fabric Weight (oz/sq yd) ASTM D 3776 10
Thickness (mil) ASTM D 1777 100
Grab Tensile Strength ASTM D 1682 300
(1bs, min)
Grab Elongation (%, min) ASTM D 1682 30 in any principal
direction
Coefficient of Water ASTM D 4491 0.5
Permeability (cm/sec)
Puncture Strength ASTM D 3787 100
(1bs, min)
Tear Strength : . ASTM D 1117 100 in any principal
(1bs, min trapezoidal) direction
Equivalent Opening ---- 70-100 in accordance N
Size (EOS), US Sieve with ASTM £ 11 -
Minimum Width (ft) ---- 12
2.2 MIXES
2.2.1 Proportioqs

2.2.1.1 Size, grade, and quantity of materials, when proportioned and
mixed shall produce mixture meeting following requirements.

a. Percentage of asphalt: Range from 1.5 to 2.5 percent by
weight of total asphalt mixture.

2.2.2 Mixing

a. Asphalt mixing plants: Meet the requirements of
DOT M41-10, Section 5-04.3(1).

b. Remove aggregates from stockpiles in manner to ensure minimum
segregation when being moved to plant for processing into final mixture.

c. Heat aggregates to minimum 150 and maximum 200 F.

71402145.5P2.1302 02145 - 4 B-714-C2
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d. Heat asphalt to minimum 175 and maximum 225 F. Heat in manner
to avoid local overheating and provide continuous supply of material to mixer.

e. Wet mixing time: Sufficient to produce 95 percent coated
particles as determined by WSDOT Test Method No. 714.

PART 3 - EXECUTION

3.1 EXAMINATION
3.1.1 Geotextile
3.1.1.1 Before work is started inspect sheet rolls for damage from transit

and storage. If damaged set aside and do not use.

3.1.1.2 During unrolling of material, visually examine surfaces. Do not
use material showing defects or damage. Cut out and replace or patch
defective or damaged areas.

3.2 PREPARATION

3.2.1 Subgrade: Prepare subgrade in accordance with Section 02200,
Paragraph 3.2.6, within 3 weeks before placing diffusion barrier.

3.3 INSTALLATION

3.3.1 Diffusion Barrier

3.3.1.1  Before placement demonstrate to KEH, by trial placement at site,
procedure proposed for placing and compacting diffusion barrier. Prepare
"Soil Compaction Procedure" Form KEH-382, sampie appended, in accordance
with printed instructions, for following areas. Forms will be furnished by
KEH.

a. Under concrete.
djacent +tn vanlt/hacin walle
c. On top of vauie 1wur.

d. Other areas requiring hand tampers or small compaction
equipment.

3.3.1.2 Keep surrounding area free of dust by watering during placing
operation.
3.3.1.3 Stop placing and cover diffusion barrier gravel when average

wind speed at Hanford weather station exceeds 25 MPH or peak gusts exceed
40 APH.

3.3.1.4 Cover diffusion barrier at end of each shift, or when placement
or compaction is not in progress.

71402145.5P2.1302 02145 - 5§ B-714-C2

APP 41-400



DOE/RL 88-27
Rev. 1, 01/17/90

3.3.1.5 ‘Clean equipment ___d fur nauiing, placing, spreading, or compacting
of dirt or gravel before handling diffusion barrier material.

3.3.1.6 Conveyers or other equipment used for placement shall not produce
segregation.

3.3.1.7 Maximum placement temperature of coated g1 'el: 150 F when placing
against exterior drainage path.

3.3.1.8 Hauling equipment will not be allowed to be driven on diffusion
barrier unless thoroughly cleaned.

3.3.1.9 Place coated gravel in layers not to exceed 6 inches loose
measurement. Compact areas inaccessible to large compacting equipment by
small mechanical compactors. Continue rolling or compacting until particle
orientation and consolidation has stopped. KEH will determine type and
number of passes required for particular compacting equipment used based on
trial placement in subparagraph 3.3.1.1.

a. It is anticipated that desired compaction can be obtained
with 6 passes of tandem wheel steel roller weighing at least 10 tons. -
3.3.2 Geotextile
3.3.2.1 Lay to minimize tension, stréss, Fo]ds, wrinkles, or creases, and
to provide minimum 12 inch overlap for each joint.
3.3.2.2 Use bags of clean, washed gravel to secure material during
installation. Do not use securing pins.

3.4 CONTAMINATED MATERIAL

3.4.1 Remove placed or stored material that has excess dirt or dust
contamination, as determined by KEH.

3.5 FIELD QUALITY CONTROL

3.5.1 Verify placement and compaction of diffusion barrier and geotextile

as specified in subparagraphs 3.3.1.1 and 3.3.1.9.

3.5.2 Sampling and testing of aggregate and coated gravel will be
performed by KEH.

71402145.5P2.1302 02145 - 6 B-714-C2
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INSTRUCTIONS

This Soil Compaction Procedure form, when approved by the Government Repre-
sentative, constitutes an approved compaction procedure.

71402145.5P2

Section A is the responsibility of the Construction Contractor. !t
is to be completed at the time of backfill compaction demonstra-
tion and presented to the Government Representative.

Secticn B is completed by the Government Representative. Data
entered is obtained from the agency that performs the laboratory

- testing.

Section C is completed by the Government Representative as the
demonstration is performed. Using the applicable formula, the per-
cent compaction achieved is determined and entered. Acceptance
is based on the results as compared with the compaction percent
required in Section A.

Section D is signed and dated by the Construction Contractor Rep-
resentative acknowiledging responsibility for this procedure and com-
pliance thereto for applicable backfill operations. Section D is signed
and dated by the Government Representative to signify approval.

END. OF SECTION

02145 -' 8
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SECTION 02200

EARTHWORK
PART 1 - GENERAL
1.1 REFERENCES
1.1.1 Reference Standards and Specifications: The following standards

and specifications, including documents referenced therein, form part of this
Section to extent designated herein.

1.1.1.1 Washrington State Department of Transportation (WSDOT)

M41-10-88 Standard Specifications for
Road, Bridge, ¢ | Municipal
Construction
1.2 SUBMITTALS: Refer to Section 01300 for submittal procedures.
1.2.1 Method to Prevent Damage Dur g Excavation: Submit procedure

proposed to prevent overstressing existing structures or interrupting service
to existing facilities.

PART 2 - PRODUCTS
2.1 MATERIALS

2.1.1 General: Obtain select soils from excavation or other designated
locations. Obtain on-site approval for soils.

2.1.2 Structural Fill or Backfi® : Well graded soil mixtures ich
may contain cobbles up to 3 inches in greatest dimension if uniformiy
distributed and not constituting more than 20 percent of volume of fill.

O "*-stic Sheet Marker: 6 inch wide nondetectable tape similar to
"Ter. . .__ _ _anufact —* = "~iffolyn Co, Inc. Tape shall be imprinted
with warning such as ____ .. _urie” ™ ° 77 “jon Below" at intervals of not
more than 4 feet. Color code in ac_. __ __ t he - ' “ublic Works
Association uniform color code.

PART 3 - EXECUTION
3.1 PREPARATION
3.1.1 Clearing and Grubbing: Clear debris and organic material from

areas to be excavated and to be used for stockpile, and move to location
designated by Operating Contractor.

71402200.5P2.1493 02200 - 1 B-714-C2
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3.2 EXCAVATION

3.2.1 Before perform j excavation, obtain excavation permit. Excavation
permits will be furnished as set forth in Section 01065.

3.2.2 Locate and expose underground utilities by hand tools. Use of
heavy equipment and machinery is subject to approval of KEH.

3.2.3 Shore excavations more than 4 feet deep and with sides sloped
steeper than 1-1/2 horizon! to 1 vertical. Install]l shoring as excavation
progresses and remove as backfilling is accomplished.

3.2.4 Store excavated material at stockpile area shown on the Drawings.
Water stockpile to ensure dust control.

3.2.5 Wherever slopes of excavations will intersect existing underground
lines or structures such as building foundations, underground piping,
electrical ducts or direct buried electrical lines, install shoring or other
means of support to prevent overstressing existing structure or underground
lines or to prevent interrupting service to existing buildings.

3.2.6 Subgrade
3.2.6.1 Make excavations to depth shown on the Drawings. Make bottom of

excavations, level, true, and free of loose material. Compact to 95 percent
of maximum density before placing diffusion barrier.

3.2.6.2 If over-excavation occurs, correct by placement of backfill,
_compacted in accordance with subparagraph 3.3.1.2b.

3.2.6.3 Following excavation, moisten subgrade soil as required and proof
roll with 2 passes of vibratory compaction equipment.

3.2.7 Existing Asphalt Pavement

3.2.7.1 Make vertical cut along rectangular lines of pavement to remain.
3.2.7.2 Remove and haul broken pavement to disposal site given in

Section 01500.

3.3 INSTALLATION

3.3.1 Fi1l and Backfill

3.3.1.1 General

a. Backfill Permit: Do not start fill or backfill without
approved permit as set forth in Section 01065.

b. Remove debris and organic matter from area to be filled or
backfilled. -

71402200.SP2.1493 02200 - 2 B-714-C2
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c. Use only select materials for fill or backfill. Keep
materials free of frozen particles, lumps, cobbles larger than 3 inches,
organic matter and trash.

d. Do not place fill or backfill on frozen ground.

e. Filling or backfilling by sluicing or flooding with water
will not be permitted.

f. Bring fill or backfill up evenly on sides of walls,
structures and utility lines to avoid unbalanced loading.

. Do not place fill or backfill against concrete structure or
foundation wall less than 14 days after completion of structure or wall
unless written permission from KEH is obtained.

3.3.1.2 Structural

a. Before placement of fill or backfill, demonstrate, to KEH
by physical test at Site, that procedure proposed for installation and
compaction of soils will provide degree of ct jaction specified. Prepare
"Soil Compaction Procedure"” Form KEH-382, sample appended, in accordance
with printed instructions. Forms will be furnished by KEH.

b. Place backfill in accordance with WSDOT M41-10,
Section 2-03.3(14)C, Method C.

¢. Compaction control tests will be in accordance with
WSDOT M41-1Q, Section 2-03.3(14)D.

3.3.2 Plastic Sheet Marker: Place continuous over buried utility lines.
Place marker tape directly over line and 1 foot below finish -ade. Place
marker over each outside pipe of multiple lines. Place intermediate markers
at maximum of 4 feet apart.

'Y CONTROL

veTea et wempunsi0 t-- Samnling and testing of compacted fill and
backfill will be performed by Kcn.
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INSTRUCTIONS

This Soil Compaction Procedure form, when approved by the Government Repre-
sentative, constitutes an approved compaction procedure.

Section A is the responsibility of the Construction Contractor. It
is to be completed at the time of backfi compaction demonstra-

tion and presented to the Government Representative.
[N .
Section B is completed by the Government Representative. Data
o entered is obtained from the : ncy that performs the laboratory
testing.

- Section C is completed by the Government Representative as the
demonstration is performed. Using the appiicable formula, the per-
cent compaction achieved is determined and entered. Acceptance
is based on the results as compared with the.compaction percent
required in Section A,

Section D is signed and dated by the Construction Contractor Rep-
resentative acknowiedging responsibility for this procedure and com-

il pliance thereto for applicable backfill operations. Section D is signed
and Adarerd hv tha Ravarmment Representative to signify approval.

END OF SECTION

02200 - 5 B-714-C2
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¢ CTION ¢ 12
HOT-LAID ASPHALTIC CONCRETE PAVEMENT
PART 1 - GENERAL
1.1 REFERENCES
1.1.1 Reference Standar : and Specificatic :: The following standards
and specifications, including documents referenced therein, form part of

this Section to extent desi¢ ited herein.

1.1.1.1 Washington State Department of Transportation (WSDOT)

M41-10-88 Standard Specification for Road,
Bridge, and nicipal
Construction
1.2 SUBMITTALS: Refer to Section 01300 for submittal procedures.
1.2.1 Laboratory Reports: Submit laboratory reports for following.

1.2.1.1 Asphalt: Showing t! . asphalt used in mix meets the requirements
of AR-4000W in accordance with WSDOT M41-10, Section 9-02.1(4).

1.2.1.2 Asphalt concrete mix: Showing compliance with WSDOT M41-10,
Sections 9-03.8(2) and 9-03.8(6). Include Rice density as established by
WSDOT Method 705.

1.2.2 Hand1ing and Placing Procedures: Submit procedure that defines
methods to keep diffusion barrier free of dirt or foreign material during
asphalt concrete pavement placement.

PART 2 - PRODUCTS
2.1 MATERIALS
2.1.1 Asphalt: Meeting the requirements of WSDOT M41-10,

Section 9-02.1(4). Grade of paving asphalt for use in asphaltic concrete
mixture shall be AR-4000W.

2.1.2 Aggregate: Class "B" iting the requirements of WSDOT M41-10,
Section 9-03.8(1), (2), and (3)8.

2.1.3 Blending Sand: Meeting the requirements of WSDOT M41-10,
Section 9-03.8(4).

2.1.4 Mineral Filler: Meeting the requirements of WSDOT M41-10,
Section 9-03.8(5).

71402% 2.5P2.417 02512 - 1 B-714-C2
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2.2 MIXES

2.2.1 Proportioning of Asphalt Concrete Materials: Meeting the
requirements of WSDOT M41-10, Section 9-03.8(6) Class "B" asphalt concrete.

PART 3 - EXECUTION
3.1 INSTALLATION

3.1.1 Construction: In accordance with following sections of
WSDOT M41-10.

w
.
—
.
—
—

Asphalt mixing plants: Section 5-04.3(1).
3.1.1.2 Hauling equipment: Section 5-04.3(2).
3.1.1.3 Asphalt pavers: Section 5-04.3(:

3.1.1.4. Rollers: Section 5-04.3(4).

3.1.1.5 Asphalt material heating: Section 5-04.3(6).
3.1.1.6 Aggregate preparation: Section 5-04.3(7).
3.1.1.7 Mixing: Section 5-04.3(8).

3.1.1.8 Spreading and finishing: Section 5-04.3(9).
3.1.1.9  Compaction: Section 5-04.3(10).

3.1.1.10 Diffusion barrier shall remain covered as specified in
Section 02145, subparagraphs 3.3.1.2 and 3.3.1.4 before placing pavement.

3.1.1.11 Weather limitations: Do not place asphalt when surface
» of diffusion barr1er is less than 45 F, when average wind speed

_ weathe 77~ t-onm ==t == === gusts exceed 40 mph.
3.1.1.12  Keep s ate - totom oot
3.1.1.13  Stop placing and cover diffusion barrier v. g e im g

at Hanford weather station exceeds 25 mph, or peak gusts exceed 40 mph

3.1.1.14 Clean equipment used for conveying, placing, spreading, and
compacting of dirt or gravel that may contaminate diffusion barrier during
paving operation.

3.1.1.15 Hauling equipment will not be allowed to be driven on diffusion
barrier.

71402512.5P2.417 02512 - 2 B-714-C2
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3.1.2 Patobine Existin sphalt Pavement

Prepare subgrade in area to receive asphalt patching by compacting
in accordance with Section 02200, subparagraph 3.3.1.2b.

3.1.2.2 Before patch is constructed, true-up pavement cut with straight
edges and vertical faces.

3.1.2.3 Place phalt concrete to thickness required to match compacted
thi 1ess ¢ existing | rement or to minimum compacted thickness of 1-1/2

inches, 1ichever is greater. Pla level, and comf :t to comply with
adjacent paved surface.

3.2 FIELD QUALITY CONTROL

3.2.1 Sampling and testing of asphalt concrete pavement will be
perfori | by KEH.

END OF SECTION
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SECTION 02752
LEACHATE COLLECTION SUMP LINER
PART 1 - GENERAL
1.1 REFERENCES
1.1.1 Reference Standards and Specifications: The following standards
and specifications, including documents referenced therein, form part of

this Section to extent designated herein.

1.1.1.1 American Society of Mechanical Engineers (ASME)

1986 Edition, w/Addenda ASME Boiler and Pressure Vessel
through Dec 1988 Code
Section IX Qualification Standard for

Weldin and Brazing Procedures,
Welders, Brazers, and Welding
and Brazing Operators

1.1.1.2 American Society for Nondestructive Testing (ASNT)

Recommended Practice Personnel Qualification
No. SNT-TC-1A and Certification in
(1984 Edition) Nondestructive Testing

1.1.1.3 American Society for Testing and Materials (ASTM)

A 36-87 Standard Specification for
Structural Steel

A 53-87b Standard Specification for Pipe,
Steel, Black and Hot-Dipped,
Zinc-Coated Welded and Seamless

U 3350-84 | :ation for
Poly i cs Pina and
Fittings Materials

1.1.1.4 American Welding Society (AWS)

AWS D1.1-88 Structural Welding Code-Steel
AWS D9.1-84 Specification for Welding of
Sheet Metal
AWS QC1-86 Standard for Qualification and
Certification-of Welding
Inspectors
71402752.5P2.1505 02752 - 1 B-714-C2
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1.1.1.5 American Water Works Assori=2tian (AWWA)
"*03-86 AWWA Standard for Coal-Tar
Protective Coatings and Linings
for Steel Water Pipelines--Enamel
and Tape--Hot-Applied

1.1.1.6 Steel Structures Painting Council (SSPC)

SSPC-SP 3-82 No. 3 Power Tool Cleaning

SSPC-SP 6-85 No. 6 Commercial Blast Cleaning
1.2 SUBMITTALS: Refer to Section 01300 for submittal procedures.
1.2.1 Fabricator Drawings and Procedures: Submit drawings and procedures

for fabrication, erection and insi lation of sump liner, riser, and plastic
pipe spools. Include plans, elevations, details, sections and connections.
Submittal shall show thickness, type, grade, class of metal, and fasteners.
Show anchorage and accessory items where applicable.

1.2.2 Certified Material Test Reports (CMTR): Submit legible reports,
certified by responsible manufacturer, showing chemical analysis and physical
properties of each heat steel plate, shapes, pipe and fittings, and filler
material. Submit separate certified reports for each lot of steel furnished
by each supplier.

1.2.3 Filler Material Control Procedure: Submit procedure for control
of filler material. Specify methods of control, by heat or lot number, from
receipt of material to consumption during fabrication, and control and
disposal of contaminated and partially used material.

3 QUALITY ASSURANCE
1.3.1 Qualification of Welding Personnel and Procedures
1.3.1.1 Personnel and procedures for welding structural steel and steel

pipe shall have been qualified in accordance with AWS D1.1 before welding.
Qu: :fication in accordance with ASME Section IX may be substituted for this
re¢ rement.

1.3.1.2 Personnel and procedures for welding sheet metal shall have been
qualified in accordance with AWS D9.1 before welding. Qualification in
accordance with ASME Section IX may be substituted for this requirement.

1.3.1.3 Personnel and procedures for we ing steel pipe shall have been
qualified accordance with ASME Section IX before welding.

1.3.1.4 Deliver 2 copies of welding procedure specifications, procedure
qualification records, and welder performance qualification test results to

KEH 5 days before welding. Maintain additional copies as Specified in
Section 01400, Paragraph 1.6.2.

102752.5P2.1505 02752 - 2 B-714-C2
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1.3.2 Qualification of Nondestructive Examination (NDE) Personnel

1.3.2.1 Visual weld examinations and appropriate documentation shall be
performed by Certified Welding Inspectors (CWI) who have received certifica-
tion in accordance with AWS QCl. Certified Associate Welding Inspectors
(CAWI), certified in accordance with above standard, may be used to perform
examinations when under i ‘'diate direction of CWI. 11din  related examina-
tion documentation shall be signed, or stamped by individua: performing
examination. Where CAWI’'s are used for examinations, documentation shal be
signed, or bear CAWI’s stamp in addition to CWI's under whom examinations
were performed.

1.3.2.2 Personnel performing other NDE shall have been certified in
accordance with Contractor’s written practice, ch shall et the
requireme :.s of ASNT No. SNT-TC-1A, before perf ing NDE. Use Level II or
II1 personnel to interpret test results.

1.3.2.3 Deliver 2 copies of personnel certifications, written NDE
performance procedures, and Contractor’s written practice to KEH 5 days
before examining. Maintain additional copies as specified in Section 01400,
Paragraph 1.6.2.

1.4 DELIVERY, STORAGE, AND HANDLING

1.4.1 Welding Material

1.4.1.1 Store separately, welding materials of different material
specifications.

1.4.1.2 Store and control filler material in accordance with approved
procedure.
1.4.1.3 Preserve identity from time of receipt on site until use in

facilitv construction.

o I I enings, and

store on dunnage.

1-4-3 StQE] Ristl ripgec. VWL T TLLIpPL AW VA RIS, R

1.4.4 Polyethylene Plastic Pipe and Fittings: Upon receipt examine for
di .ge.

1.4.5 Deliver materials to project at time convenient for installation

and store off ground. If exposed to inclement weat! -, protect with paper,
plastic, or other weatherproof covering. :

71402752.SP2.1505 02752 - 3 B-714-C2
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PART 2 - PRODUCTS

2." MATERIAco

2.1.1 Carbon Steel Plate and Shapes: ASTM A 36, except as specified on
the Drawings.

2.1.2 Carbon Steel Pipe: ASTM A 53, Type S, Grade B.

2.1.3 Polyethylene Plastic Pipe and Fittings: ASTM D 3350,

Class 355434C.

2.1.4 Exterior Protective Coating: Tapecoat Company "Tapecoat 20" and
primer meeting the requiri 2nts of Al \ C203.

2.2 FABRICATION

2.2.1 Fabricate sump liner and pipe spools in accordance with the
Drawings and approved submittals.

2.2.2 Weld plastic pipe by butt fusion method.

2.2.3 Weld Identification: Prepare weld identification drawings which

show relative position of each pressure containing weld and each weld to
pressure retaining components.

2.3 SOURCE QUALITY CONTROL
2.3.1 Weld Examinations
2.3.1.1 100 percent visual ¢ mination is required for fit-up, root and

cover passes. Examine in welded condition. Acceptance criteria shall be
in accordance with AWS D1.1, Paragraph 8.15.1.

2.3.1.2 Perform 100 percent liquid penetrant (dye penetrant) examination
(PT) on root and cover passes in accordance with AWS D1.1, Paragraph 6.7.6
and Section 8. ’

2.3.1.3 Fabrication of sump liner is subject to examination by KEH.
2.3.1.4 NDE documentation.

a. Document examination of pressure welds and welds to pressure
retaining components for pipes and liners on Nl 'Weld Record Form KEH-433
furnished by KEH (sample appended).

1) Sée Form KEH-433 for instructions for recording weld
jdentification drawings, weld numbers, welder identification, welding

procedure specification numbers, visual examinations, nondestructive
examinations, and for noting satisfactory completion of leak testing. -
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b. Documentation shall be kept current and is : ject to review
by KEH. Prepare and certify records as work progresses.

c. Required NDE/Weld examinations shall be completed and
documented before start of leak testing.

d. N /Weld Record information and weld identification drawings
may be incorporated on single format or traveler for specific work packa:

e. Deliver completed NDE/Weld Record and record weld
identification drawings to EH within 7 working days after completion of
system leak testing.

PART 3 - EXECUTIQ
3.1 INSTALLATION

3.1.1 Place sump liner and assemble plastic pipe in accordance with
approved submittals and the Drawings.

3.1.2 Assemble plastic to steel flange jo :.s without gasket. Use steel
backing rings on plastic flanges.

3.1.3 Before sump liner and pipe is encased in concrete, hydrostatically
test liner and flanged connections in accordance with Paragraph 3.2.1.

3.1.4 After concrete encasement has cured install riser in accordance
with the Drawings and approved submittals.

3.1.5 Exterior Protective Coating

3.1.5.1 Complete NDE and leak testing before application of exterior
protective coating.

3.1.5.2 Protect short lengths of carbon steel pipe and fittings exposed to
: 3.

L

ar ” hite metal by sandblasting in
accordance with SSPC-SP 6. Where blas F :rmined
by KEH, clean by power wire brushing in accordanc

b. Heat and apply specified tape in accordance with Aw . C203,
Section 3, and manufacturer instructions.

3.1.5.3 After installation, ex ine carbon steel pipe having field applied
exterior protective coating materials.

a. Use electrical holiday detector in accordance with AWWA C203,
Section 2.14.12.

b. Repair damage to coating in accordance with AWWA (203,
Section 2.14.12.

71402752.5P2.1505 02752 - 5 B-714-C2
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I~ " insTeri~TIONS FOR USE
8 The NDE/WELD RECORD form shail be used to docu- Complete the NDE/WELD RECORD as follows (number in parenthesis corresponds to block number).
g: ment the nondestructive examination/testing of the pip- (1) Enter Pruject Number, e Welding Procedure Specification
i ing systems listed below. Entries shall be made as work {2) Enter Weld Identification Drawing Numbers. e Weld Filler Material {Type)
3 progresses, and records are subject to review by the Gov- (3) Enter name of Contractor. {5) through {9) Enter date of examination/ .
ernment’s'Representative at any time. {4) Enter Weld Information: testing in upper half of block; initial
o Weld Number or stamp lower half of block as each
o Welder ldentification weld is examined and accepted in com-
pliance with contract requirements.
NONDESTRUCTIVE EXAMINATION/TESTING REQUIREMENTS FOR PIPING SYSTEMS ;
PIPE ;
NDE/NDT cooes| Riser &lgatch Bain ‘ COMMENTS
METHOD Pit Draigtrain .. & |iner
VISUAL *Visually examine butt fussion
Fitup C C weld on polyethylene drain .
Root Pass piPE. ' §
Cover Pass C C* Allowable reduction of p1peQTS\
m
5 10 percent maximum. Maintain ‘.
LIQUID PENETRANT . s . !
23° minimum wall thickness. !
wvJo
nTh Root Pass - i
Ny B |
'T.l rtq Cover Pass
& O
o ] MAGNETIC PARTICLE
o
= Root Pass
Cover Pass
RADIOGRAPHIC
Camniated Weld I
LEAK/PRESSURE
Co_mple(ed‘ Weld G G
OTHER
Legend
w T Requires witnessing concurrently by the Government Representa- E. Attachment welds to pipe.
< tive and acceptance prior to recording. F.  Tie-in circumferential and longitudinal hutt welds that cannol be
z , Requires acceptance of radiographs and documentation by the Gov- : examined by leak/pressure test .
o ernment Representative prior to recording. %@;f@ G. Other: Welded and flanged connections. é .&\}U
N -

Circumferential and longitudinal butt welds

Full penetration welds on branch connections.

06/41/10 ‘1 “A9Y
*£2-88 14/300
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SECTION 02753
EXTERIOR DRAINAGE PATH
PART 1 - GENERAL
1.1 REFERENCES
1.1.1 Reference Standards and Specifications: The following standards
and specifications, including documents referenced therein, form part of this
Section to the extent designated herein.

1.1.1.1 American Society for Testing and Materials (ASTM)

D 638-87b Standard Test Method for Tensile
Properties of Plastics

o

746-79 (1987) Standard Test Method for
Brittleness Temperature of
Plastics and Elastomers by
Impact

o

792-86 Standard Test Methods for
Specific Gravity and Density
of Plastics by Displacement

D 1004-66 (1981) Standard Test Method for Initial
Tear Resistance of Plastic
Film and Sheeting

D 1238-86 Standard Test Method for Flow
Rates of Thermoplastics by
Extrusion Plastometer

D 1505-85 Standard Test Method for Density
f Plastics by the Density-

;r_A.' amd Taaha<iana

D 1593-81 Standard Specification tor
Nonrigid Vinyl Chloride Plastic
Sheeting

D 1603-76 (1983) Standard Test Method for Carbon
Black in Olefin Plastics

D 3895-80 (1986) Standard Test Method for
Oxidative Induction Time of
Polyolefins by Thermal Analysis
1.1.1.2 National Sanitation Foundation (NSF)

NFS Standard 54-8% Flexible Memg;ane Liners

71402753.5P2.2404 02753 - 1 B-714-C2
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1.4 PROJECT CONDITIONS

1.4.1 Environmental Requirements: Within limits given in NSF
Standard 54, Appendix C while handling plastic sheeting material.

PART 2 - PRODUCTS
2.1 MATERIALS
2.1.1 HDPE Membrane

2.1.1.1 Fabricate from 60 mil HDPE sheeting meeting following
requirements. '

Property Test Method Valu~-
Gage (mils, nominal) . 80
Thickness (mils, minimum) ASTM D 1593/ - 54
Para 9.1.3
Specific Gravity (min) ASTM D 792 0.94
Minimum Tensile Properties ASTM D 638

(each direction)

Tensile Strength Yield

(1b/in. width) 120
Tensile Strength at Break '
(1b/in. width) 180
Elongation at Yield (percent) ' 10
€lammnatbinm ~+ Dunal fnamnnn A 500
MUQuUIuUS OT CIad>LILILY (Pd1) 0 NN

Tear Resistance (1b, minimum) ASTM D 1004 Die C 30

Low Temperature (F) ASTM D 746 -40

Procedure B
2.1.1.2 Thickness: 54 mils minimum at any point on membrane.
2.1.1.3 Fabricate liner from large pieces of sheeting to proper size and

shape. Keep field joints to minimum in accordance with approved installation
drawings. Preform corner pieces to proper size and shape at factory.

71402753.5P2.2404 02753 - 3 8-
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accordance with installer’s approved procedure, to prevent wind damage until
material is secured.

3.2.3 Field Seams: OQverlap membrane panels 6 inches, minimum, and
fasten with batten plate.

3.2.4 Extrusion Weld Repair Work

3.2.4.1 Welding equipment shall be capable of continuously monitoring and

controlling temperature in zone of contact so changes in environmental
conditions will not effect integrity of weld.

3.2.4.2 Where "fish mouths™ occur, repair area in accordance with
Paragraph 3.2.5.

3.2.4.3 "Fish mouths" are not acceptable within seam area.

3.2.4.4 Replace or repair, in accordance with Paragraph 3.2.5, membrane

area showing out of tolerance injury due to excessive scuffing, or puncture.
3.2.4.5 Welds, on completion of work, shall be tightly bonded.

3.2.5 . Repairs

3.2.5.1 Make repairs to membrane by applying piece of shéeting, sufficient

in size to extend approximately 3 to 6 inches beyond damaged area. Make
patch round or oval.

3.2.5.2 Make repairs to geogrid and geotextile in accordance with
manufacturer’s recommended procedures.

3.3 FIELD QUALITY CONTROL

3.3.1 Final Examination and Acceptance

3.3.1.. .erify no dar~-2 hac accurred to geotexti 2 or geomembrane.
3.3.1.2 Prepare record drawings showing fieid changes inc ©d.
3.3.1.3 Deliver test documentation and record drawings to KEH.

END OF SECTION

71402753.SP2.2404 02753 - 5§ B-714-C2

APP 41-424






™.

D 1238-86
D 1593-81

D 1603-76 (1983)

D 1693-70 (1980)

D 3083-76 (1983)

D 3985-81

E 96-80

DOE/RL 88-27
Rev. 1, 01/17/90

Standard Test Method for Flow
Rates of Thermoplastics by
Extrusion Plastometer

Standard Specification for
Nonrigid Vinyl Chloride Plastic
Sheeting

Standard Test Method for Carbon
Black in Olefin Plastics

Standard Test Method for
Environmental Stress-Cracking of
Ethylene Plastics

Standard Specification for
Flexible Poly (Vinyl Chioride)
Plastic Sheeting for Pond,
Canal, and Reservoir Lining

Standard Test Method for Oxygen
Gas Transmission Rate Through
Plastic Film and Sheeting Using
a Coulometric Sensor o

Standard Test Methods for Water
Vapor Transmission of Materials

1.1.1.2 Environmental Protection Agency (EPA)

EPA/530-SW-86-031

1.1.1.3 Federat >tandard

FSTD)

FED-STD-101C, Including

CHGS NOT 1, And 2
Method 2065.1

Technical Guidance Document
Construction Quality Assurance
for Hazardous Waste Land Disposal
Facility

Test Procedure | - Packaging
Materials

Puncture Resistance And
Elongation Test (1/8 Inch Radius
Probe Method)

1.1.1.4 National Sanitation Foundation (NSF)

NSF Standard 54-85

71402755.5P2.414
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1.2 SUBMITTALS: Refer to Section 01300 for submittal procedures.

1.2.1 Installation Drawings: Submit drawings showing 1ining sheet

layout with proposed size, number, position, sequence of placing, and location
of field seams. Include details and methods for anchoring at perimeter,
making field seams, and making anchors/seals to pipes and structures
penetrating lining.

1.2.2 Installation Procedures: Submit procedures for installation and
testing of liner and components. Include list of equipment and amount of
utilities required, proposed methods for laying liner and components, and
following.

1.2.2.1 Procedures for welding seams in accordance with manufacturer’s
recommendations and this Section.

1.2.2.2 Method for holding liner sections in place during installation.

1.2.2.3 Method for examining Tiner and components, and testing joints,
seams, welds, and bolt tightening.

1.2.3 Manufacturer’s Data

1.2.3.1 Resin: Provide data defining physical properties of high density

polyethylene (HDPE) resin to be supplied. For each resin batch, test as |

shown in Table 02755-1. Complete testing and submit for review before using. |
TABLE 02755-1

PHYSICAL PROPERTIES QUALITY CONTROL

Property Test Method Values
Specific Gravity (min) ASTM D 792 0.94
Melt Flow Index (gr/10 mins, ASTM D 1238, 0.3

max) Condition E
Volatile Loss (max%) ASTM D 1203, 0.1
Method A

1.2.3.2 Liner: Provide data defining physical properties of high density
polyethylene (HDPE) liner to be supplied. As minimum, properties shall meet
the requirements of NSF Standard 54. Provide documentation of verification
of physical properties of liner sheets. For each resin batch used, test
using parameters defined in subparagraph 2.1.1.2 to document material
properties. Complete testing and submit for review before fabrication.
Submit additional copy of documentation with each panel.

71402755.5P2.414 02755 - 3 B-714-C2
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1.2.4 Samples: Submit samples of lining material and field seams.

1.2.4.1 Lining material: Submit 8 inch by 10 inch samples from same
batch of Tiner used for construction, and totaling approximately 20 sq ft.

1.2.4.2 Field seams: Submit numbered and dated samples, measuring

12 inches plus seam width in width and 18 inches in length, fabricated with
materials specified for 1lining in accordance with approved procedures and
this Section, and tested in accordance with Paragraph 1.3.5.

1.2.5 Certified Material Test Reports (CMTR): Submit materials test
reports, for each item furnished by each suppiier, certified by manufacturers
of resins and liners, and stating that liner and extrudate are of 100 percent
virgin materials. Reports shall identify items, show results of chemical
analysis and physical tests and meet following requirements.

1.2.5.1 Raw materials: Table 02755-1I.
1.2.5.2 Lining material: Subparagraph 2.1.1.2.

1.2.6 Care and Repair Instructions: Submit information concerning
recommended care and repair procedures for liner and components. Include
recommended shoe types for construction personnel, tools for cleaning and
removing wind-blown sand and debris, and minimum and maximum temperatures
at which cleaning, inspecting, and repair operations may be performed.

1.2.7 Certificates of Experience: Submit "Certificates of Experience"
from manufacturer and installer showing qualification in accordance with
Paragraphs 1.3.1 and 1.3.2. Installer shall provide 1ist showing names,
addresses, and telephone numbers for completed projects.

1.2.8 Manufacturer’s Quality Control Plan: Submit quality control plan
for Project. Plan shall address requirements of Paragraph 1.3.3.

1.2.9 Certification: Submit certificates of compliance in accordance
with Para 0T

1.2.10 Surface Acceptance: * de information required in

Paragraph 3.1.2.
1.3 QUALITY ASSURANCE

1.3.1 Qualification of Manufacturer: Manufacturer shall have
successfully manufactured minimum 5,000,000 square feet of similar Tiner
material for hydraulic lining installations, and be listed by NSF as meeting
the requirements for manufacturing HDPE. Material supply shall also include
projects for Resource Conservation and Recovery Act (RCRA) Landfills and
Surface Impoundments.

71402755.5P2.414 02755 - 4 B-714-C2
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1.3.1.1 Make arrangements with manufacturer for KEH visit to plant before
manufacture of lining material to verify quality control program, and during
manufacture of material for Project to observe manufacturing methods and
obtain raw materials and products for independent testing.

1.3.2 Qualification of Installer: Provide evidence of successfd11y
installing at least 10 projects, and at least 5,000,000 square feet of liner.
Projects shall include RCRA Landfills and Surface Impoundments.

1.3.3 Manufacturer’s Quality Control Plan: Quality control plan to be
implemented for Project shall be in accordance with EPA/530-SW-86-031.
Include name of polymer resin supplier, product identification, acceptance
testing, fabrication and production testing, documentation of changes,
retests, and acceptance.

1.3.4 Construction Quality Assurance

1.3.4.1 Preinstallation meeting: Manufacturer and Contractor shall attend
meeting, initiated by KEH, before installation of lining to review and
discuss training and qualification procedures for Contractor personnel, and
demonstration of making field welded seams including peel and shear tests.

1.3.4.2 Manufacturer shall provide on-site technical supervision and
assistance during installation of lining.

1.3.5 Qualification of Welds: Before welding liner, provide field weld
samples usi- same equipment and procedure to be used for welding liner.
Perform nondestructive testing in accordance with Paragraph 3.3.1. Perform
destructive testing in accordance with Paragraph 3.3.2. Entire seam shail
pass nondestructive tests, and 2 of 3 samples shall pass destructive tests,
third sample shall attain at least 95 percent of required values.

1.3.6 Upon completion of work, and as condition of acceptance, deliver
to KEH 2 copies of certificate signed by authorized agent of manufacturer of
liner, and cosigned by installer, stating materials and methods used meet
specified requirements.

1.4 DELIVERY, STORAGE, AND HANDLING

1.4.1 Pack fabricated pieces and rolls wrapped with sheet of same
material in containers supported and padded to prevent damage during shipment.
Pack containers for minimum handling at site and clearly mark with location
of installation. Provide label for each roll and prefabricated piece showing
results of tests in subparagraph 2.1.1.2 and stating name of manufacturer,
product type, thickness, manufactures batch code, date of manufacture,
physical dimensions, panel number or placement of prefabricated pieces
according to ragraph 1.2.1, and directions for unrolling membrane. Do not
remove labels.
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1.4.2 Examine lining materials delivered to Site for: o f:“‘
1.4.2.1 Puncture from nails or splinters. o
1.4.2.2 Tears from operation of equipment or inadequate packaging.

1.4.2.3 Exposure to temperature extremes resulting in unusable material.

1.4.2.4 Bonding together of adjacent membrane layers which may be caused
by excessive heat.

1.4.2.5 Crumpling or tearing from inadequate packaging support.
1.4.3 Unload and store with minimum of handling.
1.4.4 Store materials off ground on padded dunnage in secure area

sheltered from mud, soil, dirt, debris, adverse weather, precipitation,
ultraviolet light, heavy winds, and temperature extremes.

PART 2 - PRODUCTS
2.1 MATERIALS

2.1.1 High Density Polyethylene (HDPE) Liner: Add carbon black,
antioxidants and heat stabilizers to resin for ultraviolet resistance and
manufacturing purposes. Supply HDPE as single ply continuous sheet with no
factory seams and in rolls with minimum 22 foot width. Maximize roll length
to provide largest manageable sheet for fewest field seams.

2.1.1.1 Materials similar to those manufactured by Gundle Lining Systems
Inc, Houston, Texas; or Poly-America Inc, Grand Prairie, Texas.

2.1.1.2 Lining material shall meet following minimum physical property

Proper*- Test Method Values
Thickness (mils + 10 %) ASTM D 1593 60
Specific Gravity {(min) ASTM D 792 0.94
Carbon Black Content (%) ASTM D 1603 2 to 2-1/2
Melt Flow Index ASTM D 1238, 0.3
(g9/10 min, maximum) Condition E
Tensile Properties (each direction) ASTM D 638, Type IV

Specimen, 2 ipm
Tensile Strength at Yield (1b/in width, min) - 120
Tensile Strength at Break (1b/in width, min) 180 '
71402755.5P2.414 02755 - 6 B-714-C2
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Property Test Method Values

Bonded Seam Strength, Field
Tensile, min ASTM D 638 90% of parent
Peel Adhesion, min ASTM D 413 material film
tear band
Oxidation Inductive Time (minutes, ASTM D 3985 2000

min at 130 C 800 psi 07)

*Format uses NSF 54 table for HDPE as guide. However, RCRA values for
Volatile Loss, Dimensional Stability, and Environmental Stress Crack have
been added.

2.1.1.3 Resin used for extrudate fusion welding shall be HDPE produced
from and same ad HOPE sheet resin. Physical properties shall be same as HDPE
1ining sheets.

2.1.1.4 Liner thickness shall be at least 54 mils at any point on liners.

2.1.1.5 Fabricate liner from large pieces of sheeting to proper size and
shape to fit contours of basin. Prefabricate corner pieces in factory. Keep
field joints to minimum and in accordance with approved installation drawings.

2.1.1.6 Liner material will be required for EPA’s method 9090 testing.
There shall be no changes in formulation of liner material once testing has
begun.

< 2.2 SOURCE QUALITY CONTROL
2.2.1 Tests
2.2.1.1 Preparation: Obtain 1 sample from preformed products from each

form in use each day. Cut sample in half. Keep 1/2 for testing and deliver
remaining half to KEH for testing.

2.2.1.2 «<__ing: Test samples for thickness, tensile strength at yield,
and tensile strength at break as sg fied in subparagraph 2.1.1.2 except
values may be reduced by 10 percent.

PART 3 - EXECUTION

3.1 EXAMINATION

3.1.1 Before work is started examine sheet rolls for damage from transit.
If damaged set aside. Those that cannot be repaired, shall be rejected.

3.1.2 Before installation of liner, ensure surface is free of soil
rocks, standing water or other debris, and provide written documentation to

KEH that surfaces to receive liner have been examined and found to be
acceptable for installation.
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’ 3.1.3 During unrolling of material, v.sually examine sheet surface.
Mark 2~ repair faulty areas in accordance with approved procedure. Document
rep_./<u areas on installation drawings by showing location and identity of
repair crew.

3.2 INSTALLATION

3.2.1 Climatic Conditions: Within 1imits given in NSF Standard 54,
Appendix C while handling, repairing, or seaming plastic sheeting material.
Maximum wind 15 1 and no precipitation or fog.

3.2.2 Placing: Place fabricated pieces in position shown on approved

installation drawings. Verify preformed pieces fit snugly in position to
prevent undue stress. Unroll, position, and smooth out folds and wrinkles.
Allow sheets to relax before seaming. Anchor liner temporarily, in
accordance with installer’s approved procedure, to prevent wind damage until
material is secured.

3.2.3 Field Seams: Do not make horizontal welds on vertical surfaces.
Overlap panels 4 to 6 inches. Ensure liner surface is free of dirt, dust,
.. moisture, and dele' ‘ious materials before seaming, and climatic conditions
' meet the requirements of Paragraph 3.2.1.

3.2.3.1 Do not place in areas where field vacuum box testing cannot be

performed. |
|

3.2.3.2 Extrusion welding: Weld sheeting together using extrudate with

composition identical to sheeting material. |

3.2.3.3 Fusion welding: Weld sheeting together by producing a double seam
with an enclosed space.

|
3.2.3.4 Welding equipment shall be capable of continuously monitoring and

- controlling temperature in zone of contact so changes in environmental
conditions will not effect integrity of weld. ‘

3.2.3.5 Where "fish mouths" occur, repair area in accordance with
Par |raph 3.2.4.

3.2.3.6 "Fish mouths" are not acceptable within seam area. }

3.2.3.7 Traverse entire surface and examine for tears, punctures, and

thin spots. Replace or repair, in accordance with Paragraph 3.2.4, liner area
showing out of tolerance injury. Document repaired areas on installation
drawings by showing location and repair crew identity.

3.2.3.8 Welds, on completion of work, shall be tightly bonded.

3.2.4 Damage Repairs: Make repairs to liner by applying piece of
sheeting, sufficient in size to extend approximately 3 to 6 inches beyond
damage area. Make patch round or oval and install using same materials and
procedures used in making field joints. Do not use cutting tools while

71402755.5P2.414 02755 - 9 B-714-C2
APP 41-433



DOE/RL 88-27
Rev. 1, 01/17/90

working on top of installed liner except when cutting destructive test A-f1
samples. :

3.2.4.1 Seam repairs: Repair seam areas represented by failed samples.
Area to be repaired includes failed test location and extends in both
directions to location where sample passed. To reduce extent of area to be
repaired, additional samples may be taken 10 feet minimum from either side
of failed test location. Document failed seams on installation drawings by
showing location and seaming crew identity.

3.2.5 Vault Floor Covering: Cover portion of vault floors shown or - e
Drawings, coated with protective coating specified in Section 09885, wi- HDPE
after hydrostatic testing specified in Section 03301.

3.3 FIELD QUALITY CONTROL
3.3.1 Nondestructive Testing
3.3.1.1 Test fusion welds in their entirety using air pressure test or

vacuum box. Pressurize channels between seams to minimum 30 psi, indicated
by calibrated gage or manometer inserted in channel. Maintain pressure for
minimum 15 seconds.

3.3.1.2. Vacuum test for extrusion welded seams and repairs.
a. Equipment: Aluminum frame box with calibrated vacuum gage

on frame, fitted with sponge gasket on bottom, sealed with transparent
Plexiglas top, and connected to vacuum pump.

b. Test: Spread soap solution over seam, press box down over
seam, and apply 10 inches Hg vacuum, plus or minus 2 inches, for minimum
15 seconds to each portion of seam. If defect is present, bubble will form
and indicate area for repair. Test seams and repairs in their entirety.

3.3.1.3 KEH will observe testing and review results.

3.3.2 Des ive Testing

3.3.2.1 Preparation: Obtain samples of field seams at beginnina and end
of each work day, and at 1 or more intervals during day if se. ng __nditions

have been altered.

a. Use 10 foot long test weld from each welding machine, and mark
with date, ambient temperature, and machine number.

b. Take 2 foot long random weld samples from installed welded
sheeting at rate of 1 sample for each seaming crew for each day.

¢. Cut sémp]es in 2 parts, keep 1/2 for testing and deliver
remaining half to KEH.

—

71402755.5P2.414 02755 - 10 B-714-C2
APP 41-434



DOE/RL 88-27
Rev. 1, 01/17/90

3.3.2.2 Tests: Test samples . _' bonued seam strength in accordance with
ASTM D 3083, and for peel adhesion in accordance with ASTM D 413.

3.3.3 Documentation

3.3.3.1 Document field seam test results by marking installation drawings
with location of sample identification number and label sampie with location,
date, time, crew identity, and machine number.

3.3.3.2 Certify test results.

3.3.3.3 Deliver documentation to KEH within 7 working days.

3.3.4 Final Examination and Acceptance
3.3.4.1 Measure overlap of seams and verify no damage has occurred to
liner.

3.3.4.2 Prepare record drawings showing field changes.

3.3.4.3 Deliver record drawings to KEH within 10 working days after
completion of liner installation.

END OF SECTION

71402755.5P2.414 02755 - 11 B-714-C2
APP 41-435



L]

DOE/RL 88-27
Rev. 1, 01/17/90

SECTION 02756
LEACHATE COLLECTION SYSTEM

PART 1 - GENERAL
1.1 REFERENCES

1.1.1 Reference Standards and Specifications: The following standards
and specifications, including documents referenced therein, form part of this
Section to extent designated herein.

1.1.1.1 American National Standards Institute (ANSI)

ANST B16.11-1980 American National Standard
Forged Steel Fittings, Socket-
Welding and Threaded

1.1.1.2 American Society for Testing and Materials (At 1)

A 53-87b Standard Specification for
Pipe, Steel, Black and Hot-
Dipped, Zinc-Coated Welded and
Seamless

A 105-87a Standard Specification for
Forgings, Carbon Steel, for
Piping Components

A 194-87 Standard Specification for
Carbon and Alloy Steel Nuts for
Bolts for High-Pressure and
High-Temperature Service

D 1117-80 Standard Methods of Testing
Nonwoven Fabrics

D 1682-64 (ly/3) Standard Test Methods for
ing Lo~ and Elongation of
Textile Fabrics

D 1777-64 (1975) Standard Method for Measuring
Thickness for Textile Materials

D 3776-85 Standard Test Methods for Mass
Per Unit Area (Weight) of ven
Fabric

D 3787-80a Standard Test Method for Bursting

Strength of Knitted Goods--
Constant-Raté=of-Traverse (CRT)
Ball Burst Test
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D 4491-85 Standard Test Methods for Water
Permeability of Geotextiles by
Permittivity

E 11-87 Standard Specification for Wire-

Cloth Sieves for Testing Purposes
1.1.1.3 American Water Works Association (AWWA)

C203-86 AWWA Standard for Coal-Tar
Protective Coatings and Linings
for Steel Water Pipelines--
Enamel and Tape--Hot-Applied

1.1.1.4 Environmental Protection Agency (EPA)
| EPA/530-SW-86-031 Technical Guidance Document
Construction Quality Assurance
for Hazardous Waste Land Disposal
Facilities

1.1.1.5 National Sanitation Foundation (NSF)

NSF Standard 54-85‘ Flexible Membrane Liners
1.2 SUBMITTALS: Refer to Section 01300 for submittal procedures.
1.2.1 Fabricator Drawings:: Submit drawings and procedures showing

layout and details of factory and field joints, and pipe penetrations.

1.2.2 Installation Plan: Submit plans and procedures for installation
and testing of geotextile and carbon steel pipe. Include list of equipment
and amount of utilities required, proposed method of installing materials
and components, joining pipe, and following.

1.2.2.1 Method for holding materials in place during installation.

1.2.2.2 Method for examining materials, and for testing joints, seams,
welds, and trench insertions.

1.2.3 Manufacturer’s Data: Provide data defining physical properties of
geotextile filtration and reinforcing fabrics to be supplied. As minimum,
properties shall meet requirements of specified ASTM standards. Provide 20
square feet of geotextiles from same batch of material used in actual
construction. These will be archived for future reference.

1.2.4 Care and Repair Instructions: Submit information concerning
recommended care, maintenance, and repair procedures for geotextiles. Iaclude
recommended shoe types for construction personnel, tools for cleaning and
removing wind-blown sand and debris, and minimum and maximam temperatures at
which cleaning, inspecting, and repair operations may be performed.
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1.2.5 Certified Material Test Reports (CMTR): Submit materials test
reports, certified by manufacturer of geotextile, which identify items and
show results of chemical analyses and physical tests specified in ASTM
standards.

1.2.6 Certificate of Conformance: Submit legible certificate from
supplier stating that drainage gravel furnished meets the requirements of
Paragraph 2.1.3.

1.2.7 Certificates of Experience: Submit "Certificates of Experience"
from installer showing qualification in accordance with Paragraphs 1.3.1

and 1.3.2. Provide 1list showing names, addresses, and telephone numbers for
completed projects.

1.2.8 Manufacturer’s Quality Control Plan: Submit quality control plan
for Project. Plan shall address requirements of Paragraph 1.3.3.

1.3 QUALITY ASSURANCE

1.3.1 Qualification of Installer: Licensed or approved by manufacturer

of geotextiles. Provide evidence of successfully installing at least

10 projects, and at least 1,000,000 square feet of geotextiles. Projects
shall also include Resource Conservation and Recovery Act (RCRA) Landfills
and Surface Impoundments.

1.3.2 Upon completion of work, and as condition of acceptance, deliver
to KEH 2 copies of certificate signed by authorized agent of manufacturer of
geotextiles, and co-signed by installer, stating materials and methods used
meet specified requirements.

1.3.3 Manufacturer’s Quality Control Plan: Quality control plan to be
implemented for Project shall be in accordance with EPA/530-SW-86-031.

1.4 DELIVERY, STORAGE, AND HANDLING

L.w.1 Deliver

1.4.1.1 During shipment ana storage, wrap geot tiles in heavy-duty
protective covering to prevent damage.

1.4.1.2 Examine geotextile delivered to site for damage. If damaged,
set aside and do not use. Do not remove aterial identification label.

1.4.2 Storage
1.4.2.1 Unload and store with minimum of handling.
1.4.2.2 Do not store materials on ground.

1.4.2.3 Storage area shall protect geotextile from mudi soil, dust, debris,
ultraviolet 1ight, heavy winds, temperature extremes, and precipitation.
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1.4.2.4 Store geotextile materials indoors in original unopened packaging.

1.4.7 % f temporarily outdoors, place on pallet and protect from direct
rays uf sun under light colored heat-reflective opaque cover in manner to
provide free air flowing space between materials and cover.

1.4.2.6 Cover gravel to protect from blowing sand and debris.

1.4.3 Handling: Handle materials to ensure sound, undamaged condition.
PART 2 - PRODUCTS

2.1 MATERIALS

2.1.1 Nonwoven Geotextile: Long-chain synthetic polymer composed of
polypropylene and contain stabilizers and inhibitors added to base plastic to
make filaments resistant to deterioration due to ultraviolet and heat
exposure. Geotextile shall be composed of continuous geotextiles held
together through needle-punching. Edges of fabric shall be sealed or
otherwise finished to prevent outer material from pulling away from fabric,
or ravelling. Geotextile shall meet following requirements.

Property Test Method Values
Fabric Weight (0z/sq yd) ASTM D 3776 10
Thickness (mil) ASTM D 1777 70
Grab Tensile Strength ASTM D 1682 . 200
(1bs/min.)
Grab Elongation (%, min) ASTM D 1682 30 in any principal
direction
Coefficient of Water ASTM D 4491 0.2
Permeability (cm/sec)
Puncture Strength ASTM D 3787 100 |
(1bs, min.) 1
|
Tear Strength ASTM D 1117 100 in any principal
(1bs, min. trapezoidal) direction
Equivalent Opening .- 70-100 in accordance
Size (EOS), US Sieve with ASTM E 11
Minimum Width (ft) ---- 12
2.1.2 Carbon Steel Drainage System

2.1.2.1 Pipe: Meet the requirements of ASTM A 53, Type™S. Perforate by
drilling four 1/4 inch holes for each foot of length.
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2.1.2.2 Threaded fittings, including flanges: Meet the requirements of
ASTM A 105 and ANSI Bl16.11. Stress re]ieve fitting welds and bends.

2.1.2.3 Hex nuts: Meet the requirements of ASTM A 194, Grade 2.
2.1.2.4 Gasket mating flange to liner: Full face teflon.
2.1.3 Drainage Gravel

2.1.3.1 Thoroughly washed and screened naturally occurring gravel, having
following size distribution.

Sieve Size Percent Passing
1 inch 100
3/4 inch 85-95
3/8 inch 45-55
#4 20-25
#8 0

2.1.3.2 Crushed or partially crushed gravel will not be acceptable.

PART 3 - EXECUTION
3.1 EXAMINATION

3.1.1 Before work is started examine sheet rolls for damage from transit
and storage. [f damaged set aside and do not use.

3.1.2 During unroiling of material, visually examine surfaces. Do not
use material showing defects, ribs, holes, flaws, deterioration, or other
damage.

3.2 INSTALLATION
3.2.1 tic Conditions

3.2.1.1 Within 1imits given in NSF Standard 54, Appendix C while handling
geotextile material.

3.2.1.2 Temperature: 40 to 104 F.

3.2.1.3 Winds: 15 mph, maximum.

3.2.2 Geotextiles

3.2.2.1. Place at locations shown on approved installation drawings.

3.2.2.2 Lay smooth and free of tension, stress, folds, wrinkles, or
creases, and to provide minimum 12 inch overlap for each joint.

71402756.5P2.326 0275 - § B-714-C2

APP 41-440



DOE/RL 88-27
Rev. 1, 01/17/90

3.2.2.3 Measure overlap joints and ¢ ms a. .ingle layer of cloth.

3.2.2.4 Use bags of clean, washed gravel to secure material during
installation. Do not use securing pins.

3.2.2.5 Protect geotextile and gravel during construction from
contamination.

3.2.2.6 Remove contaminated geotextile and gravel and replace with new.
3.2.3 Install leachate collection pipe as shown on the Drawings.

3.2.3.1 Coat threads of pipe and fittings with coal tar ename] meeting
the requirements of AWWA C203.

3.2.3.2 Backfill with material specified in Paragraph 2.1.3, in 6 inch
1ifts, up to elevation shown on the Drawings. Each 1ift shall be compacted
with 2 passes of hand operated impact tamper. Protect gravel from
contamination during construction.

3.2.4 Repairs: Make repairs to geotextile in accordance with
manufacturer’s recommended procedures.

3.3 FIELD QUALITY CONTROL

3.3.1 Final Examination and Acceptance: Measure proper overlap of

seams and verify no damage has occurred to geotextile. Prepare record
drawings showing where field changes have been 1ncorporated Deliver test
documentation and record drawings to KEH.

END OF SECTION
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SECTION 03300
CAST-IN-PLACE CONCRETE

PART 1 - GENERAL
1.1 REFERENCES

1.1.1 Reference Standards and Specifications: The following standards
and specifications, including documents referenced therein, form part of
this Section to extent designated herein.

1.1.1.1 A rican Concrete Institute (ACI)

ACI 301-84 (Revised 1987) Specifications for Structural
Concrete for Buildings

ACI 306.1-87 Standard Specification for
Cold Weather Concreting

1.1.1.2 American Society for Testing and Materials (ASTM)

A 185-85 Standard Specification for
Steel Welded Wire Fabric, Plain,
for Concrete Reinforcement

A 615-87 Standard Specification for
Deformed and Plain Billet-Steel
Bars for Concrete Reinforcement

C 33-86 ' Standard Specification for
Concrete Aggregates

C 94-86b Standard Specification for
Ready-Mixed Concrete

C 15~ =~ Standard Specification for
Portland Cement

C 260-86 Standard S| :ificatic for
Air-Entraining Admixtures ..r
Concrete

1.1.1.3 National Ready Mixed Concrete Association (NRMCA)

January 1, 1976 Certification of Ready Mixed

(Third Revision) Concrete Production Facilities
1.2 SUBMITTALS: Refer to Section 01300 for submittal procedures.
1.2.1 Form Coating Materials: Submit proposed form coating materials

in accordance with ACI 301, Section 4.4.
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1.2.2 Certification of Ready Mixed Concrete Production Facilities:
Submit curre.. legible copy of "Certificate of Conformance for Concrete
Production Facilities" issued by and bearing the seal of the National Ready
Mixed Concrete Association. Certificate shall contain signature and seal of
registered Civil Engineer.

1.2.3 Certified Test Reports for Reinforcing Steel: Submit manufac-
turer’s certified test reports showing chemical analysis and physical tests
made on particular heat or heats of steel from which reinforcement was
manufactured. Furnish separate certificates for each group of items
furnished by each supplier.

1.2.4 Reinforcing Steel Fabricator Drawings: Submit complete rein-
forcing fabrication and placing drawings based on block diagram in accordance
with ACI 301, Section 5.1, including splices not shown on the Drawings.

1.2.5 Block Diagram: Submit block diagram of scheduled concrete pours.
Identify pours.

1.2.6 Concrete Materials, Mix Design and Mix Proportions: Submit con-
crete materials, mix design and mix proportions in accordance with ACI 301,
Sections 3.8 and 16.7.3. Define each material to be used in concrete and
state amount, by weight, to be utilized per cubic yard of plastic mix.

1.2.7 Cold Weather Concreting: Submit detailed procedure in accordance
with ACI 306.1, Section 1.5.1.

1.2.8 Curing Procedure: Submit description of materials and methods of
curing in accordance with ACI 301, Section 12.2.

1.2.9 Certificate of Conformance: Submit legible certificate, certified
by manufacturer, that lifting inserts and plates meet the requirements of the
Drawings. Include load capacity and factor of safety.
PART 2 - PRODUCTS
2.1 MATERIALS
2.1.1 Concrete
2.1.1.1 Cement: ASTM C 150, Type II (Low Alkali)
2.1.1.2 Aggregates: ASTM C 33, maximum size as follows.
a. 3/4 inch for duct banks.
b. 1-1/2 inch for all other.
2.1.1.3 Air-entraining admixture: Meeting the requirements of ASTM C 260;

Sika Chemical Company "SIKA AER"; Chem-Masters Corp "Adz-Air"; or Protex
Industries "Protex".
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2.1.1.4 Properties
a. Minimum allowable compressive strength at 28 days.
1) 3000 psi for duct banks.
2) 4000 psi for all other.

b. Slump: 4 inch maximum in accordance with ACI 301,
Section 3.5.

c. Air content: In accordance with ACI 301, Table 3.4.1.

d. Proportions: In accordance with ACI 301, Sections 3.8

2.1.1.5 Mixing: In accordance with ASTM C 94.

2.1.1.6 Delivery: In accordance with ASTM C 94.
Reinforcing Steel

.1 Steel bars: ASTM A 615, deformed, Grade 60.

2.1.2.2 Welded wire fabric: ASTM A 185.

2.1.2.3 Tie wire: Black annealed steel, 16 gage minimum.

2.1.3 Nonshrink Grout

2.1.3.1 Nonmetallic type: "Five Star Grout" by US Grout Corp; "Por-Rok"
Anchoring Cement by Hallemite; or "Masterflow 713" by Master Builders.

T4 Forms: Wood, steel, plywood, or Masonite Corporation "Concrete
. «... .resdwood"” -~5 reauired for various specified finishes.

2.1.5 Lifting Inserts anu riates: S§; ified on the Drawings.

PART 3 - EXECUTION

3.1 PREPARATION

3.1.1 Form Construction

3.1.1.1 Install formwork in accordance with ACI 301, Section 4.2.
Interior shape and rigidity shall be such that finished concrete will meet

the requirements of the Drawings within tolerances specified in ACI 301,
Table 4.3.1.

3.1.1.2 Prepare form surfaces in accordance with ACI 36], Section 4.4,
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3.1.1.3 Forms for surfaces which will be permanently concealed from view
may be saturated with water before placing concrete instead of other
treatment, except in freezing weather forms shall be treated with oil or
stearate.

3.1.1.4 Clean forms of foreign material before placing concrete.

3.2 INSTALLATION
3.2.1 Reinforcing Steel
3.2.1.1 Fabricate bars accurately to dimensions shown on Drawings, within

tolerances shown in ACI 301, Section 5.4.
3.2.1.2 Tag in accordance with bar list.

3.2.1.3 Place as shown on approved submittals within tolerances specified
in ACI 301, Sections 5.4 and 5.5.

3.2.1.4 Tie to prevent displacement during placement of concrete.

3.2.1.5 Do not force into concrete after initial set has started.

3.2.1.6 Place Qith dimension of concrete protection equal to minimum
given in ACI 301, Section 5.5, except where shown otherwise on the Drawings.
3.2.1.7 Place welded wire fabric on chairs and lap two mesh at splices.
Tie splices with wire.

3.2.2 Concrete

3.2.2.1 Before ordering, obtain approval of required submittals.

3.2.2.2 Before batching, obtain approval of formwork and reinforcement by
KEH.
3.2.2.3 Before placing:

a. Obtain approval of "Pour S1ip" by KEH. "Pour Slip" shall
include appropriate reference to specific portion of structure to be placed,
maximum size of coarse aggregate, design strength, admixture, and slump.
"Pour S1ip" forms can be obtained from KEH.

b. For each truck load, deliver "Trip Ticket" to KEH. "Trip
Ticket" shall contain information listed in ASTM C 94, subparagraphs 16.1.1
through 16.1.10, and include water/cement ratio.

3.2.2.4 Place in accordance with ACI 301, Sections 8.1, 8.2, and 8.3.
Do nnt drop (free fall) more than 5 feet. Insert vibrator, vertically if

poss le, into concrete and reach small distance intn concrete “in next lower
layer. Do not insert vibrators into lower courses ' at have reached initial
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set. Take care to avoid allowing head of vibrator to come in contact with ‘
forms or embedded items.

3.2.2.5 Temper only as permitted in ACI 301, Section 7.5.

3.2.2.6 Place nonshrink grout where shown on the Drawings and in
accordance with manufacturer’s recommendations.

3.2.2.7 Weather conditions: Protect concrete during placement in
accordance with ACI 301, Section 8.4. Cold weather concreting shall be in
accordance with approved procedure.

3.2.2.8 Construction joints: Make in accordance with ACI 301,
Section 6.1, and as detailed on the Drawings.

3.2.2.9 Embedded items: Install in accordance with ACI 301, Sections 6.4
and 6.5.

3.2.2.10 Placing concrete against earth: Place on or against firm, damp
surfaces free of frost, ice and free water. Do not place until required com-
paction has been obtained. Dampen earth surfaces to receive fresh concrete.

3.2.2.11 Consolidation: Consolidate concrete slabs in accordance with
ACI 301, Section 1l1.6.

3.2.3 Concrete Repair and Form Removal
3.2.3.1 Form removal: Remove in accordance with ACI 301, Section 4.5.

3.2.3.2 Cut back form ties and examine concrete surfaces for defects.
Repair only after permission for patching is given by KEH.

3.2.3.3 Place concrete repair mortar within 1 hour after mixing. Do not
retemper mortar.

.4 Surface defect repair: Repair in accordance with ACI 301,
Sections 9.1, 9.2 and 9.3. “-2 concrete repairs same as new concrete.

3.2.4 Concrete Finishes and Tolerances

3.2.4.1 Formed surfaces: Start finishing following concrete repair and
complete within 96 hours after forms have been removed. Finish in accordance
with sections of ACI 301 noted below.

a. Surfaces exposed to

earth backfill Section 10.2.1
b. Interior surfaces ) Section 10.2.2
c. Exterior surfaces —
exposed to weather Section 10.2.2
71403300.5P2.2189 03300 - 5 B-714-C2
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’ d. Related unformed su ~ ces Section 10.5
e. Surfaces to receive
special protective coating Section 10.3.2

3.2.4.2 Unformed surfaces: Finish in accordance with sections of ACI 301

noted below:

a. Interior floors Section 11.7.3
b. Exterior equipment slabs Section 11.7.3
3.3 FIELD QUALITY CONTROL
3.3.1. Concrete Testing: Sampling and testing of concrete will

be the

responsibility of KEH. Concrete will be tested to ACI 301, Sections 16.3.4,

16.3.5, 16.3.6 and 16.3.8. :

3.4 CURING AND PROTECTION
3.4.1 Curing
3.4.1.1 Cure concrete in accordance with ACI 301, Section 12.2.

Clear

curing compounds shall be tinted or applied surfaces marked to delineate

extent of spraying.

3.4.1.2 Do not use curing compound on concrete surfaces to receive
flooring or special protective coating.
ey
- 3.4.2 Protection
. 3.4.2.1 Protect concrete during extreme weather conditions in accordance

with ACI 301, Section 12.3.

3.4.2.2 Protect concrete from mechanical injury in accordance with

ACI 301, Section 12.4.

END OF SECTION
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SECTION 03301
VAULT AND BASIN CAST-IN-PLACE CONCRETE
PART 1 - GENERAL
1.1 REFERENCES
1.1.1 Reference Standards and Specifications: The following standards
and specifications, including documents referenced therein, form part of

this Section to extent designated herein.

1.1.1.1 American Concrete Institute (ACI)

ACI 301-84 (Revised 1987) Specifications for Structural
Concrete for Buildings.

ACI 306.1-87 Standard Specification for Cold
Weather Concreting

ACI 315-80 Details and Detailing of Concrete
Reinforcement

ACI 347-78 (Reapproved 1984) Recommended Practice for Concrete
Formwork

ACI 349-85 Code Requirements for Nuclear
Safety Related Concrete
Structures

1.1.1.2 American Society for Testing and Materials (ASTM)

A 108-81 Standard Specification for Steel
Bars, Carbon, Cold-Finished,
Standard Quality

A 307-86a Standard Specification for Carbon
Steel Bolts and Studs, 60 000 P:
Tensile ength

A 615-87 Standard Specification for
Deformed and Plain Billet-Steel
Bars for Concrete Reinforcement

C 31-88 Standard Practice for Making and
Curing Concrete Test Specimens
in the Field

C 33-86 Standard Specification for
Concrete Aggregates

71403301.5P2.2039 03301 - 1 B-714-C2
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C 618-87 Standard Specification for Fly
Ash and Raw or Calcined Natural
Pozzolan for use as a Mineral
Admixture in Portland Cement
Concrete

C 932-80 (1985) _ Standard Specification for
Surface Applied Bonding Agents
for Exterior Plastering '

D 75-87 Standard Practice for Sampling
Aggregates

D 512-81 (1985) Standard Test Methods for
Chloride Ion in Water

D 516-82 Standard Test Methods for Test
for Sulfate Ion in Water

D 3370-82 Standard Practices for Sampling
Water

E 779-87 Standard Test Method for
Determining Air Leakage Rate by
Pressurization

1.1.1.3 American Welding Society (AWS)

AWS D1.1-88 Structural Welding Code - Steel

AWS D1.4-79 Structural Welding Code -
Reinforcing Steel

AWS QC1-86 Standard for Qualification and
Certification of Welding
Inspectors

1.1.1.4 National Ready Mixed Concrete isociation (NRMCA)

January 1, 1976 Certification of Ready Mixed
(Third Revision) Concrete Production Facilities

1.1.1.5 Washington State Department of Transportation (WSDOT)

M41-10-88 Standard Specifications for
Road, Bridge, and Municipal
Construction
1.2 SUBMITTALS: Refer to Section 01300 for submittal procedures.
1.2.1 Formwork: Submit fabrication drawings showing-aenera1 arrangement

of forms, sizes and grades of lumber, panels and related components. Include

71403301.5P2.2039 03301 - 3 B-714-C2
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placement rate of fresh concrete ... .alls based on ACI 347, Chapter 2. Show
control joints and method of forming, locations of inserts, tees, sleeves,
and other related items.

1.2.2 Form Coating Materials: Submit proposed form coating materials in
accordance with Paragraph 3.1.2 and ACI 301, Section 4.4.

1.2.3 Certification of Ready ixed Concrete Production Facilities:
Submit current legible copy of "Certificate of Conformance for Concrete
Production Facilities" issued by and bearing the seal of the National Ready
Mixed Concrete Association. Certificate shall be dated within past 12 months
of first concrete delivery.

1.2.4 Laboratory Test Reports: Submit certified copies of test reports
showing following materials meet specified requirements.

1.2.4.1 Cement

1.2.4.2 Aggregates

01.2.4.3 Admixtures

~a. Air-entraining: Tested in accordance with ASTM C 233.

b. Water reducing: Tested by combining with cement and
aggregates to be used to produce specified concrete having desired properties
with respect to time of set, water-reduction, slump, strength, shrinkage,
and pumpability.

c. Set retarding: Tested by combining with cement and aggregates
to be used to produce specified concrete having-desired properties with
respect to retardation, water ¢ itent, slump and strength.

1.2.4.4 Reinforcement
1.2.4.5 Concrete curing material
1.2.4.6 Water

1.2.5 Reinforcing Steel Fabricator Drawings: Submit complete and checked
reinforcing steel fabrication and installation drawings, based on schedule

for concrete placement and showing bending diagrams, assembly diagrams,
splicing and laps of rods, and shapes, dimensions and details of bar
reinforcing and accessories. Prepare drawings in accordance with ACI 315,
Chapter 2.

1.2.6 Manufacturer’s Data: Submit manufacturer’s catalog cuts of
reinforcing steel mechanical couplers along with data on material and
installation procedures. Include type and series identification of sleeve
splice for size of bars to be supplied.

—
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1.2.14 Weather Protection During Placement: Submit protection procedures
meeting the requirements of subparagraph 3.2.9.5 and ACI 301, Section 8.4.

1.2.15 Curing and Protection: Submit description of materials and methods
of curing in accordance with Article 3. and ACI 301, Section 12.2.

1.2.16 Pump Concrete: Submit des: tion of concrete pump and form
capacity in accordance th subparagr 3.2.9.6.

1.2.17 Methods for Controlling Heat of Hydration and Thermal Gradients:
Submit control procedures meeting the requirements of subparagraph 3.2.9.7.

1.2.18 Air Leakage Test: Submit description of major components to be
ied in testing as defined in ASTM £ 779, Paragraph 6.2 and proposed method.

1.3 QUALITY ASSURANCE

1.3.1 Qualification of Welding Personnel and Procedures

1.3.1.1 .Personnel and procedures for welding shall have been qualified in

accordance with AWS D1.1 and AWS D1.4 before welding.

1.3.1.2 Deliver 2 copies of weldina procedure specifications, procedure
qualification records, and welder pe) >jrmance qualification test results to
KEH 5 days before welding. Maintain additional copies as specified in
Section 01400, Paragraph 1.6.2.

- 1.3.2 Qualification of Nondestructive Examination (NDE) Personnel

1.3.2.1 Visual weld examinations and appropriate documentation shall be
performed by Certified Welding Inspectors (CWI) who have received
certification in accordance with AWS QCl1. Welding related examination
documentation shall be signed, or stamped, by individual performing
examination.

1.3.2.2 Deliver 2 copies of NDE personnel qualifications to KEH 5 days
before examining. Maintain additional copies as specified in Section 01400,
Paragraph 1.6.2.

1.3.3 Qualification of Splicers: Personnel splicing reinforcing bars
by welding or mechanical splice shall be qualified before splicing in
accordance with following requirements.

1.3.3.1 Prepare 2 qualification splices on largest bar size for each splice
position using reinforcing bar identical to one used in structure.

1.3.3.2 Tensile test splices with results equal to 125 percent of specified
yield strength.

71403301.5P2.2039 03301 - 6 B-714-C2
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1.3.3.3 Deliver 2 copies of splicer performance qualification test results
to KEH 5 days before splicing. Maintain additional copies as specified in
Section 01400, Paragraph 1.6.2.

1.3.3.4 Requalifi¢ .ion of personnel required if:

a. Specific splice position has not been used for period of
3 months or more.

b. Completed splices fail to pass visual examination or tensile
tests.

c. Consistent visual :jects occur.
d. Requalification not required if based on single visual reject.

e. Requalification rocedures shall be identical to original
qualification procedure.

1.3.4 Test Records: Institute and maintain for exi ination by KEH
complete legible records of tests performed pursuant .to design of concrete
mixtures. Keep records in chronol¢ cal order of initial and subsequent
mixture designs, and correspondence related to design and testing, along
with results of tests.

1.3.5 Quarry Aggregate Testing: Determine sieve analysis of separate
sizes of coarse and fine aggreqates sampled at quarry source and results
combined in accordance w 1 pr ortions of mix design. Keep records of

tests. Combined aggregates proportioned at concrete plant using separate
sizes of aggregates shall meet specified gradation. Gradation of separate
individual sizes of coarse and fine aggregates shall meet specified
requirements. In following table, letter "X" is gradation Contractor roposes
to furnish for specific sieve sizes. In addition to grading, distribution

of  jregate 17 72 as

1.3.5.1 Fine aggregate

a. Difference between total percentage passing No. 16 sieve and
total percentage passing No. 30 sieve: Between 10 and 35.

b. Difference between percent passing No. 30 a { No. S50 sieves:
Between 10 and 30.

1.3.5.2 Make additional sieve analysis and other aggregate tests in
accordance with ASTM C 33 whenever sieve analysis fails to meet requirements,
there is change of aggregate source, or consecutive concrete strength results
fail to meet specified strengths.

71403301.5P2.2039 03301 - 7 B-714-C2
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FINE AGGREGATE GRADING
PERCENT PASSING
Sieve Size Individual Test Result Moving Average of Five
3/8 in. )0 100
No. : 95-100 96-100
No. 8 -100 81-99
No. 16 A+ 10 X+38
No. 30 X+ 9 X +7
No. 50 X+ 6 X+ 4
No. 100 2 - 10 3-9
No. 200 0- 5 0 -4
1.4 DELIVERY, STORAGE, AND HANDLING
1.4.1 Packing and Shipping to Site

1.4.1.1 Identification: Each bundle of reinforcing bars shall display
metal tag identifying manufacturer ¢ | he . numbers from which product was
made along with ASTM specification number and type to which product complies.

1.4.2 Acceptance at Site: | inforcement will be receipt examined by
KEH for compliance with material idi .ification tag.

1.4.3 Storage and Protection at ant
1.4.3.1 Cement: Store immediately upon receipt.
" a. Bags

1) Store in suitable weatherproof structure, as air-tight as
practicable, ith floors elevated above ground sufficiently to prevent
absorption of moisture.

2) Stack close together to reduce circulation of air, but
not against outside walls, in manner to permit easy access for examination and
identification of shipments.

b. Bulk cement: Transfer to elevated airtight and weatherproof
bins.

c. At time of use cement shall : free-flowing, and free of
lumps. Cement stored longer than 6 months . 111 be tested by standard mortar
tests or other tests deemed necessary by KEH to determine suitability of
use, and not used without ¢ proval of KEH.

d. Cement containers shal show production date of cement.
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2.1.2.1 Cement: ASTM C 150, Type II. Cement content minimum required to
attain specified properties.

2.1.2.2 Aggregates: ASTM C 33, maximum size 3/4 inch, free of chlorides,
sulfates, and substances which may be deleteriously ' ictive with alkalies
in cement in amount sufficient to cause excessive expansion of concrete.

a. Fine aggregates: Gr le in accordance with ASTM C 33.
Aggregates from different sources of supf / shall not be used alternately
in same structure.

1) Aggregate meeting grading requirements of WSDOT,
Section 9-03.1(2)B, Class 1 may be used i :tead of ASTM C 33.

b. Coarse aggregate: Grade in accordance with ASTM C 33, size
number 67.

2.1.2.3 Water: Water for mixing and curing, including free moisture and
water in aggregates, shall be fresh, clean and potable. Turbidity of water
shall not exceed 2,000 turbidity units expressed as JTU (Jackson Turbidity

Units) or FTU (Formeson Turbidity Units).

2.1.2.4 Admixtures: Do not use admixtures containing chloride ions.

a. Air-entraining admixtures: Meeting the requirements of
ASTM C 260.

b. Water-reducing admixture: Pozzolan meeting the requirements
¢ ASTM C 618, Class N or F.

c. Set-retarding admixture: Meeting the requirements of
ASTM C 494.

2.1.2.5 Properties
a. Minimum allowable compressive strength: 4000 psi at 28 days.
b. Slump: 2-4 inches, srmined in accordance with ASTM C 143.
¢. Air-entrained: 5 percent plus or nus 1 percent.
d. Water/cement ratio: 0.42 maximum.

2 .2.6 Chloride contamination: Level of soluble chloride in fresh

conrrete mix from all sources shall not exceed 1000 ppm (0.1 percent) by

2ic t of cement.
2.1.3 Waterstops: See Section 05500.
2.1.4 Concrete Curing Material

2 4.1 Waterproof paper: Regular, meeting the requirements of ASTM C 171.
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3.2.3.2 Preparation and testing of sister joints: Make sister joints,
removable test splices, in place, adjacent to production joints and by same
welder or splicer making production joint. Perform tests as follows.

a. For each bar direction taken separately (horizontal, vertical,
or diagonal), provide sister joints in following number.

1) 1 for first 10 production splices of each type in each
direction.

2) 1 for next 25 production splices of each type in each
direction.

3) From then on, 1 for every 33 prot :tion splices of each
type in each direction.

b. Test sister joints in tension to destruction.

1) Acceptable tensile strength of each sample: 125 percent
of specified yield strength.

2) If tensile strength of test splice does not equal or
exceed acceptable tensile stren .h, test 1 production splice on each side of
failed test splice, if either production splice fails, remove splices made
by welder or = |it * making production splice. Additional tensile tests may

2 r le on production splices to demonstrate acceptability of splices.

3.2.3.3 Splice reinforcement in accordance th ACI 349 and approved
omittals, except as modified by this Section and the Drawings. Do not
lice at points of maximum stress. Butt splicing may be used instead of

rap splicing provided splice material, equal or greater in cross-section to

spliced steel, has minimum 125 percent of yield strength. Lap splices shall

be Class C unless otherwise noted or dimensioned on the Drawings.

3.2.3.4 Welded

a. Weld reinforcing bar splices with full penetration buttwelds,
unless shown otherwise, in accordance with AWS D1.4.

b. Do not weld until welding documents have been approved.
c. KEH may examine welding processes.

d. Weld identification: Pre; -e and maintain map of welded
splices. Deliver to KEH at completion of work.

1) Assign weld number, prefixed by letter ‘W, to each weld
as made. Show numbers on splice map.

2) Place identification symbol of welder making weld and weld
number adjacent to each weld. Use marking crayon or paint.

7 103301.SP2.2039 03301 - 16 B-714-C2
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3) Polyethylene-coated burlap sheeting.
4) Polyethylene sheeting.

b. Lay sheets directly on concrete surface and overlap 12 inches
when continuous sheet is not used. Cur | medium shall be at least 18 inches
wider than concrete surface to be cured, and be ‘:ighted down by placing
bank of ist earth on edges just outside forms and over transverse 1 s to
form closed joints. Repair or replace sheets if torn or otherwise damaged
during curing. Curing medium shall remain on concrete surface for at least
7 days.

3.4.3 Liquid Membrane-Formir Compound ( *ing: Apply clear liquid
compound, free of paraffin or petroleum, over concrete surface to restrict
evaporation of mixing water. Cure for 7 days following placing of 1liqui
membrane-forming compound.

3.4.3.1 Application of curing compound: Apply after surface looses water
sheen and has dull appearance. Agitate curing compound by mechanical means
during use and apply uniformly in 2 coat continuous operation by suitable
power spraying equipment. Total coverage for 2 coats shall be between 150
and 200 square feet per gallon of undiluted compound. Compound shall form
uniform, continuous, coherent fi° that will not check, crack, or peel and

be free of pinholes or other imperfections. Apply additional coat of compound
to areas where film is defective. Keep suitable covering, other than liquid
curing compound, readily available for use to protect freshly placed concrete
in event conditions occur which prevent correct application of compound at
proper time. Respray concrete surfaces that are subject to heavy rainfall
within 3 hours after curing compound has been applied as specified.

3.4.3.2 Protection of treated surfaces: Keep treated surfaces free from
foot and vehicular traffic and other sources of abrasion for at least

72 hours. Maintain continuity of coating for entire curing period and repair
damage.

3.4.3.3 Liquid chemical compound curing may be provided instead of liquid
membrane-forming compound curing. Apply as specified for liquid membrane-
forming compound curing except coverage and number of applications shall be
in accordance with manufacturer’s recommendations.

3.4.4 Additional Curing Periods: When 7 day compression test cylinders,
representative of parts of structure already placed, indicate that 28 day

¢ :ngths may be less than 90 percent of design strengths, give those parts

¢ structure additional curing, as directed by KEH. Curing shall be as
toliows.

71403301.5P2.2039 03301 - 28 B-714-C2
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C 260-86 Standard Specification for
Air-Entraining Admixtures for
Concrete

C 494-86 Standard Specification for

Chemical Admixtures for Concrete
1.1.1.4 American Welding Society (AWS) |
AWS D1.1-88 Structural Welding Code-Steel

AWS D1.4-79 ' Structural Welding Code-
Reinforcing Stee

1.1.1.5 Federal Specifications (FS)

WW-U-531F Unions, Pipe, Steel Or Malleable
Iron; Threaded Connection, 150 Lb
And 250 Lb

1.1.1.6  Prestressed Concrete Institute (PCI)
MNL-116-85 Manual for Quality Control for
Plants and Production of Precast
Prestressed Concrete Products
1.1.1.7 Washington Industrial Safety and Health Act (WISHA)
Washington Administrative Code (WAC)

Title 296, Labor and Industries
Chapter 296-155 WAC, Safety Standards for Construction Work

Part F Material Handling, Storage, Use,
and Disposal
1.2 SUBMITTALS: Refer to Section 01300 for submittal procedures.
1.2.1 Fabricator Drawings: Prepare and submit compiete drawings and

design calculations for prestressing and erection methods, materials and
equipment. Drawings shall show plan, elevations and sections of units, and
methods and sequence of stressing, including specifications and details of
prestressing steel and anchoring devices, anchoring stresses, type of
enclosure, arrangement of prestressing steel, erection procedu: s, location
of lifting points for handling, method of transportation, deta ; of lifting
devices, and details of penetrations.

1.2.2 Records of Tests: Maintain and submit records of tests performed
to determine properties of materials used in concrete.

71403419.5P2.2219 03419 - 2 B-714-C2
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1.2.3 Concrete Materials and Mix Design: Submit concrete materials and
mix design established in accordance with ACI 318, Chapter 4. Define each
material used in concrete and state amount, by weight, utilized per cubic
yard of plastic mix.

1.2.4 Certification: Submit certification of proof-testing 1ifting
devices in accordance with [SHA.

1.2.5 - Certification of Prestressed Concrete Production Facilities:
Submit current legible copy of certification by Prestressed Concrete
Institute.

1.2.6 Manufacturer’s Quality Assurance Plan: Submit quality assurance
plan for Project that addresses requirements of Section 01400.

1.3 DESIGN REQUIREMENTS

1.3.1 Design sections in accordance with ACI 318.

1.3.2 Design Calculations: Prepared by registered engineer experienced

in precast, prestressed concrete design. Calculations shall include estimated
camber.

1.3.3 Loadings for Design.
1.3.3.1 Soil overburden: 500 psf.
1.3.3.2 Surcharge: 300 psf.

1.3.3.3 Dead loads including member weight and concrete topping varying in
thickness from 2 inches at plank ends to 8 inches at center of span.

1.3.3.4 Thermal loading: During operation, temperature gradient will
s t o B ' " 1lows.

Qe WYL LU Vvellipe! wvuwr we aww

b. Top temperature: 70 F.
1.3.3.5 Other loads specified on the Drawings.
1.3.4 Sections shall be able to withstand torsional, impact and point
loads generated by handling from place of casting to and inclu ng
installation.
1.3.5 Design and fabricate 1ifting devices meeting the requirements of

WISHA, of malleable steel for | so considerable deformation, easily
discernable to eye, is required before failure.
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1.4 QUALITY ASSURANCE

1.4.1 Testing

1.4.1.1 Fabrication of precast prestressed concrete sections shall include
testing in :cordance with PCI MNL-116, Section 6.1.

1.4.1.2 1spection and test records shall be in accor ince with PCI MNL-116,
Section 1.2, 6.1, and 6.2. Deliver to KEH upon request.

1.4.2 Personnel and procedures for welding shall have been qualified in
accordance with AWS D1.1 and D1.4 before welding.

1.4.3 Deliver 2 copies of welding procedure specifications, procedure
qualification records, and welder information qualification test results to
KEH 5 days before welding. Maintain additional copies as specified in
Section 01400, Paragraph 1.6.2.

1.5 DELIVERY, STORAGE, AND HANDLING

1.5.1 Deliver, store and handle members in accordance with PCI MNL-116,
Sections 5.1.7 and 5.1.8.

1.5.2 Lift members only at 1ifting points shown on fabricator drawings,
using approved lifting devices. Lifting devices shall have minimum safety
factor of 5.

1.5.3 Support members during manufacture, stockpiling, transporting and
installing only at support points shown on fabricator drawings.

PART 2 - PRODUCTS

2.1 MATERIALS

2.1.1 Each aggregate, cement, water and admixture shall be capable of
producing consistent quality within quantity of materials required for
project. Aggregates, cement and admixtures shall have been produced by same
manufacturer and, when quantity required is less than one batch or mix, be
from same atch or mix.

2.1.2 Aggregates: Meet the requirements of ASTM C 33.

2.1.3 Portland Cement: ASTM C 150, type or modified type compatible
ith aggregates, water and admixtures.

2.1.4 Water: Potable and free of foreign materials in amounts harmful
0 concrete and embedded steel.

1.5 Admixtures

2.1.5.1 Air-entraining agents: Meeting the requirements of ASTM C 260.

71403419.5P2.2219 03419 - 4 B-714-C2
APP 41-481




DOE, . 88-27
Rev. 1, 01/17/90

2.1.5.2 Water reducing agents: Meeting the requirements of ASTM C 494,

Type npo"

Stressing Steel: 7 wire stress-relieved steel strand units meeting

the requirements of ASTM A 416, Grade 250 or 270.

Reinforc: } Steel

Steel bars: AS" A 615, deformed, Grade 60.
Welded wire fabric: ASTM A 185.

Tie wire: Black annealed steel, 16 gage minimum.
Anchors and Inserts

Anchors and inserts: Structural steel, ASTM A 36 with

manufacturer’s standard shop prime finish.

Malleable

placement

"Standard

permitted.

Pipe inserts: Carbon steel meeting the requirements of ASTM A 53.
iron pipe caps, threaded, in accordance with FS WW-U-531.

Grout

Cement grout: Portland cement, sand and water sufficient for
and hydration. Minimum strength, 3000 psi at 28 days.

" Nonshrink grout: See Section 03300.

Elastomeric Bearing Pads: Meeting the requirements of AASH1

Specification for Highway Bridges," Division 1, Section 25.
MIXES

—e gt e = e miy ™ sin ' ' ajbhtained fram tacts in
4.

Minimum allowable compressive strength: 6000 psi at 28 days.
inimum release strength: 4500 psi.
Concrete may contain air-entraining agent.

Use of calcium chloride, chloride ions, or other salts will not be

EXECUTION
FAERICATION

Fabrication of sections shall be by PCI certified fabricator.
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SECTION 09885

PROTECTIVE COATING FOR
CONCRETE VAULT INTERIOR

PART 1 - GENERAL

1.1 REFERENCES: Not Used
1.2 SUBMITTALS: Refer to Section 01300 for submittal procedures.
1.2.1 List of Materials: Submit complete 1ist of materials. List

shall enumerate percentage of volatile and nonvolatile materials and
percentage of compo 11t parts of each type of material.

1.2.2 Certified Material Test Reports (CMTR): Submit materials test
reports, certified by manufacturer of protective coating, which identify
components and show chemical analysis and physical properties for each lot
number used.

1.2.3 Samples: Submit 1 gallon sample of coating material to be used
on Project, for independent testing and comparison with CMTRs.
1.3 QUALITY ASSURANCE
3.1 Qualification of Substrate Preparer: Provide evidence of previous
successful concrete substrate preparation for coating applications.
1.3.2 Qualification of Applicator: Provide evidence of previous
successful sprayed-on asphalt coating applications.
1.4 DELI' RY, STORAGE, AND HANDLING
1.4.1 Deliver materials to site in manufacturer’s unopened containers

with labels intact. Do not open containers or remove labels until after
inspection and acceptance by KEH.

1.4.2 Store materials in accordance with manufacturer’s recommendations
and in well ventilated area not exposed to excessive heat, sparks, flame or
direct rays of sun.

1.5 PROJECT CONDITIONS

1.5.1 Envir: nent for Coating

1.5.1.1 Preferred ambient and surface temperatures: 60 F or above and
rising.

1.5.1.2 Minimum ambient and surface temperatures: 40 F and rising.

71409885.5P2.2457 09885 - 1 B-714-C2
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PART 2 - PRODUCTS
2.1 MATERIALS

2.1.1 Coating materials are products of Protective Coatings Department
of Lion 0i1 Company, E1 Dorado, Arkansas. No substitutes allowed.

2.1.1.1 Primer: Nokorode 705M thinned at ratio of 1 to 1 with naptha or
mineral spirits.

2.1.1.2 Finish Coating: Nokorode 705M.
PART 3 - EXECUTION
3.1 EXAMINATION

3.1.1 Examine surfaces scheduled to receive coating for conditions that
will adversely affect execution, permanence or quality of work and which
cannot be put into acceptable condition through preparatory work included in
Article 3.2.

3.1.2 Report in writing to KEH conditions that may potentially affect
proper application of finish. Do not commence surface preparation or coating
application until defects have been corrected and conditions are made
suitable.

3.2 PREPARATION

3.2.1 General

3.2.1.1 Allow concrete to cure 21 days minimum before preparing surface.
3.2.1.2 Before application, sweep and dust space or area tn receive
coating

3.2.2 .. - .riming

3.2.2.1 Clean concrete surfaces of laitance, 0il, stains, cuo. oo -..._.

foreign material.
3.2.2.2 Prepare concrete by removing surface until dry, clean, contaminant-
free, sound, open pore, exposed-aggregate concrete is obtained by using 1 of
the following methods. Remove spalled concrete.

a. Scabbling machine: Hammer type.

b. Steel shot, for horizontal surfaces only: Wheelabrator-fFrye
Blastrac type. Ensure no shot remains.

c. Sandblasting.

71409885.5P2.2457 09885 - 2 B-714-C2
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d. Very higG. piecemiw wavery cmmmimcmrng-  --=- -.-10, fresh
a... ...d dry blasting silica, max1mum particle pass1ng 16 mesh screen, at
pressure sufficient to achieve specified surface.

e. Ultra high pressure waterblasting: Use clean fresh water at
highest pressure necessary to achieve specified surface.

3.2.2.3 Remove dust and 'bris -~ m concrete pores with clean, dry, oil-
free ci essed air « adequately powered, heavy duty industrial vacuum.

3.2.2.4 Thoroughly dry surface before applying primer.
3.2.3 Post Priming

3.2.3.1 Feather abrasions, chips, skips and holidays occurring in prime
coat by sanding and recoat.

3.2.3.2 Previously coated surfaces shall be recoated only after existing
film is completely dry.

3.2.3.3 Protect coating from rain until dry to touch.

3.2.4 Protection: Provide and install drop cloths, shields and other
protective devices required to protect surfaces adjacent to areas being
coated. Keep spatter, smears, droppings ar over-run of coating materials
to minimum and remove as coatin work progresses.

3.3 APPLICATION

3.3.1 Do not apply materials when excessive wind, blowing dust, or rain
is imminent.

3.3.2 Minimum Temperature of Coating Material: 70 F.

3.3.3 Spray apply coating materials in accordance with Article 3.6 and

manufacturer’s recommendations.
3.3.3.1 Apply second coat 5 to 60 minutes after primer.

3.3.3.2 Do not allow second coat to cure beyond elastomeric set before
applying finish coat.

3.3.3.3 On vertical surfaces, apply finish coat perpendicular to seéond
coat.

3.3.3.4 Allow finish coat to cure dry to touch before repairing.

3.3.3 Protect coated surfaces from dust and other foreign materials
while curing.

—

3.3.3.6 Protect coating from sunlight until roof is installed.

71409885.5P2.2457 - 09885 - 3 B-714-C2
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3.3.4 Apply with equipment recommended by manufacturer.

3.3.5 Repair: Scratch area with wire brush before application of
additional coats.

3.4 FIELD QUALITY CONTROL

3.4.1 Testing: After coating has cured, test for pinholes. Results
shall be less than 1 pinhole per square yard.

3.4.2 Inspection: KEH will perform tests to ascertain that coating
materials have been applied in accordance with this Section.

3.5 CLEANING

3.5.1 Furnish and maintain at site, closed metal containers for disposal

of waste materials. Place materials spotted or soaked with paint, oil or
solvents in containers.

3.5.2 Spray equipment shall be thoroughly cleaned after each use and
shall contain no oils, thinners or other residue after such cleaning.

3.5.3 Remove empty cans from site at end of each shift.

3.5.4 At completion of coating work, remove materials, containers, rags,

cloths, brushes, and other equipment from site. Clean up spills.

3.6 COATING SCHEDULE
Min Wet Min Dry
Approximate Film Film
Rate Thickness Thickness
3.6.1 Concrete
a. Vertical surfaces
Primc.  .._.. orod 0 , 0.5-0.75 Uniform Cover
thinned gal/
100 ft2
Second: Nokorode 705M ) 2.0 ga}/ 30 mils 26 mils
100 ft
Finish: Nokorode 705M 2.0 ga}/ 30 mils 26 mils
100 ft '
71409885.SP2.2457 09885 - 4 B-714-C2
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NEFI VA LWV

Rate Ihiékﬁggg

b. Horizontal surfaces

Prime:

Finish:

71409885.5P2.2457

Nokorode 705M,
thinned

Nokorode 705M

END OF SECTION

09885 - 5
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Thickness

0.5-0.75 Uniform Cover

gal/
100 ft2

4.0 ga}/ 60 mils
100 ft

52 mils
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SECTION 13440

INSTRUMENTATION
PART 1 - GENERAL
1.1 REFERENCES
1.1.1 Reference Standards and Specifications: The following standards

and specifications, including documents referenced therein, form part of this
Section to extent designated herein.

1.1.1.1 American National Standards Institute (ANSI)
ANSI MC96.1-1982 American National Standards for
Temperature Measurement
Thermocouples

1.1.1.2 National Electrical Manufacturers Association (NEMA)

Standards Publication/ Enclosures for Industrial

No. ICS 6-1983 w/Rev through Controls and Systems

Nov 1986 :
1.2 SUBMITTALS: Refer to Section 01300 for submittal procedures.
1.2.1 Approval Data: Submit information listed in Column 5 of Vendor
Data List in this Section.
1.2.2 Certified Vendor Information (CVI): Submit information listed in
Column 6 of Vendor Data List in this Section.
1.3 DELIVERY, STORAGE, AND HANDLING
[.3.1 Delivery field mounted equipment assemblies completely assembled,
except as nc 1.
1.3.1.1 Thermocouple assemblies: Package with pa "’ material and place
inside pipe with cap on end. Junction box shall have uuur ured a -~ -

well padded, then wrapped with packaging tape. Assemblies shall the.. ..
secured to shipping pallets.

1.3.1.2 Level element assemblies: Well padded and placed in separate
wooden boxes for shipment.

1.3.1.3 Cable assemblies: Individually tied and placed in padded wooden
crate for shipment.

71413440.5P2.2104 13440 -1 B-714-C2
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’ PART 2 - PRODUC
- A IRIAL>
2.1.1 Electrical Connecting Cables: Assembled from cable and connectors
specified on Data Sheet Y-101.
2.1.2 Other materials required to complete in: rumentation installation
are specified in Section 15493, Section 16400 and on the Drawings.
2.2 EQUIPMENT
2.2.1 Instruments: In accordance with data sheets in this Section.
2.2.1.1 Identification: Attach nameplates, in rea 1y visible locations,

with manufacturer’s name, model number, name of item, and serial number.

PART 3 - EXECUTION

3.1 INSTALLATION

N 3.1.1 Install instruments, materials, and equipme 1in accordance with
the Drawings, manufacturers’ instructions, and Section 3400.

. 3.2 FIELD QUALITY CONTROL
3.2.1 Test cable assembles for continuity and unintentional grounds.
Resistance shall not. exceed 1 ohm on continuity checks. liver test resuits

to KEH upon completion of tests.

71413440.5P2.2104 13440 - 2 B-714-C2
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GENERAL

1. Tag Number

2. Service

3. Vessel Identification

4. Application

5. Function

nnﬁ

6. Type

7. Orientation

8. Material

9. Weight

10. Insertion Length

11. Inactive Length

12. Active Length

13. Signal Connection

14. Process Connection

TRANSMITTER

15. Enciosure

16. Power

17. Output

18. Indicator

19. Range
20. Conduit Connection
21. Probe Head Connection
71413440.5P2.2104 13440 - 3
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Data Sheet Y-101
Pg 1 of 3

LEVEL INSTRUMENTS, CAPACITANCE TYPE

LEACHATE SUMP 218-E-16-102 & 218-E-16-103

APP 41-498

(See Note 1, Page 3 of 3)
Leachate solution

Vault leachate sump

Sump level

Indicate and transmit level

Flex' e insulated cable attached
to weatherproof probe head
Vertical

Heavy-duty stainless steel cable
with polypropylene insulation
Stainless steel, 2-1/2 inches
diameter, 3 inches long
56’-10-1/2" (including attached
weight)

40'-7-1/2"

16 feet

Quick-disconnect connector

3 inch, 150 pound, RF, 304 SST
flange

NEMA 4 steel box, surface mount
115V ac, 67 °

4-20 mA dc

3-1/2 Digit meter, mounted in
transmitter

0 - 16 feet

3/4 inch

Quick-disconnect connector

B-714-C2
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Data Sheet VY-10Q}

TI'\I‘\-I. LI \“Wil Ly

AP 218-E-16-102 & 218-E-16-103
ACCESSORIES

22. Compensation Cable 100 feet long with quick-
disconnect connectors on boin
ends

23. Flanges Probe head mounted on 3 inch.
150 pound. RF, 304 stainles:
steel flange

24. Power Supply 24V dc, mounted in transmittasr
by manufacturer

25. Connectors Quick-disconnect connector :zt
both ends of compensation czdle

SERVICE

26. Fluid Leachate solution (pH 12+)

27. Conductivity 70+ Micromho/cm

28. Pressure Atmosphere

29. Temperature (probe) Maximum 200 F; normal 35-1C0 F

30. Temperature (transmitter) -20 to 120 F

31. Suggested Manufacturer Drexelbrook Engineering Co. Inc¢

32. Model Numbers System, 508-25-8; quick-discon-
nect connectors on 100 foot
general purpose cable, 380-100-12
with Drevelbrook Std environmen-
tal mental rated quick-disconnect
connector set at transmitter -

1 connector or pigtail with
"Liquid-Tite" strain relief at
transmitter housing with quick-
disconnect pair at sensing ele-
ment; probe weight, 752-287-4;
71413440.5P2.2104 13440 - 4 B-714-C2
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Data Sheet Y-101
Pg 3 of 3

LEVEL INSTRUMENTS, CAPACITANCE TYPE (Cont)
LEACHATE SUMP 218-E-16-102 & 218-E-16-103

32. Model Numbers (Continued) digital meter, 370-3000-1;
power supply, 401-13-21.
Instrumentation system shall
have minimum service life of
10 years under normal use and

maintenance.
NOTES: 1. Tag Numbers: Element Transmittar
LE-LS-102-1A LIT-LS-102-1A
LE-LS-102-18 LIT-LS-102-18B
LE-LS-103-1A LIT-LS-103-1A
- LE-LS-103-18B LIT-LS-103-18B
'-4,\ ~—~—
71413440.5pP2.2104 13440 - 5 ‘ B-714-C2
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Pa 1 nf )
ommmmm e as gy
ATED
1ag numoers ' (See Note 1)
Type Type K, 16 point
Protection Tube 1 inch Schedule 40S 304 stainisss
steel pipe
4. Length (See Note 2)
Thermocouple Spacing (See Note 2)
6. Service ' Grouted radioactive waste
(pH 12+)
7. Temperature 35 to 200 F
8. Wire Size Manufacturer’s standard
9. Junction Ungrounded
10. Insulation Material Mineral Oxide
11. Test Resistance 100 Mohm minimum, TC to sheath
and TC to TC
12. Accuracy ANST MC96.1
13. Lead Termination Terminal strips in NEMA 4

junction box suitable for direct
burial (See Note 2)

14. Conduit Connection 1-1/2 inches, bottom of junction
A box
15. Lag Extension (See Note 2)
16. Special Feature Protection tube to be factory
sealed to junction box (See
Note 2)
17. Suggested Manufacturer Thermo-Couple Products Co, Inc,

Sales Aid No. 126

NOTES: 1. Tag Numbers: TE-102-1 TE-103-1
TE-102-2 TE-103-2
TE-102-3 TE-103-3
TE-102-4 TE-103-4

2. See Drawings.

3. Instrumentation system shall have minimum service life of 10 years
under normal use and maintenance.

71413440.SP2.2104 T 13440 - 6 B-714-C2
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CHEMICAL PROCESS PIPING SYSTEMS

GENERAL
REFERENCES

Referenced Standards and Specifications:

The following standards

and specifications, including documents referenced therein, form part of this
Section to extent designated herein.

1.1.1.1

1.1.1.2

1.1.1.3

1.1.1.4

71415493.5P2.1077

American National Standards Institute (ANSI)

A i1 B16.9-1986

ANSI B31.3 - 1987 Edition,
w/Addenda ANSI B3l.3a and
B31.3b

American National Standard
Factory-Made Wrought Steel
Buttwelding Fittings

American National Standard Code
for Pressure Piping--Chemical
Plant and Petroleum Refinery
Piping

American Society of Mechanical Engineers (ASME)

1986 Edition, w/Addenda
through Dec 1988

Section II

Section IX

ASME Boiler and Pressure Vessel
Code

Material Specifications

Qualification Standard for
Welding and Brazing Procedures,
Welders, Brazers, and Welding
and Brazing Operators

American Society for Nondestructive Testing (ASNT)

Recommended Practice
No. SNT-TC-1A
(1984 Edition)

Personnel Qualification
and Certification in
Nondestructive Testing

American Society for Testing and Materials (ASTM)

A 106-87a

A 234-87

15493 - 1
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Standard Specification for
Seamless Carbon Steel Pipe for
High-Temperature Service

Standard Specification for

Piping Fittings of Wrought Carbon
Steel and Alloy Steel for Moder-
ate and Elevated Temperatures
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1.1.1.5

1.1.1.6

1.1.1.7

71415493

A 307-86a

A 563-84

€ 518-85

D 1621-73 (1979)

D 1622-83

D 1623-78

D 2842-69 (1975)

D 2856-87

American Welding Society (AWS)

sem mme 3

T ——

DOE/RL 88-27 -
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Standard Specification for Carbon
Steel Bolts and Studs, 60 000 PSI
Tensile Strength

Standard Specification for Carbon
and Alloy Steel Nuts

Standard Test Method for Steady-
State Heat Flux Measurements and
Thermal Tranmission Properties
by Means of the Heat Flow Meter
Apparatus

Standard Tesf Method for
Compressive Propérties of Rigid
Cellular Plastics

Standard Test Method for Apparent
Density of Rigid Cellular
Plastics

Standard Test Method for Tensile
and Tensile Adhesion Properties
of Rigid Cellular Plastics

Standard Test Method for Water
Absorption of Rigid Cellular
Plastics

Standard Test Method for Open
Cell Content of Rigid Cellular
Plastics by the Air Pycnometer

Standard for Qualification and
Certification of Welding
Inspectors

American Water Works Association (AWWA)

C203-86

Pipe Fabrication Institute (PFI)

ES-24 (April 1985)

.SP2.1077

15493 - 2
APP 41-504

AWWA Standard for Coal-Tar
Protective Coatings and Linings
for Steel Water Pipelines--Enamel
and Tape--Hot-Applied

Pipe Bending Tolerances--Minimum
Bending Radii--Minimum Tangents
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1.1.1.8 Steel Str---*+-1s Pa (SSPC)
SSPC-SP 3-82 No. 3 Power Tool Cleaning
SSPC-SP 6-85 No. 6 Commercial Blast Cleaning
1.2 SUBMITTALS: Refer to Section 01300 for submittal procedures.
1.2.1 Cert ied terial Test Reports (CMTR): Submit legible reports,

certifi. by responsibie manufacturer of materials used in fabrication of
pipe, fittings and flanges for pipe code and services noted below. Reports
shall present results of chemical analysis and physical tests specified in
ASTM Standards of production lots and heats of materials. Submit separate
reports for following.

1.2.1.1 Pipe Code M-25: Service; Grout, and Excess Water.

1.2.1.2 Pipe Code M-26a: Service; Grout Encasement, Excess Water
Encasement, and Encasement Drains.

1.2.2 Certificate of Conformance: Submit legible certificate stating
at polyurethane insulation materials furnished meet requirt ents of
awings and this Section. Include date of manufacture, shelf life of

material, physical properties, and material safety data sheets.

1.2.3 Weld Identification Drawings: Submit isometric and spool drawings
which show relative location of each weldment in piping systems.

1.2.4 Filler Material Control Procedure: Submit procedure for control
of filler material. Specify methods of control, by heat or lot number, from
receipt of material to consumption during fabrication, and control and
disposal of contaminated and partially used material.

1.2.5 Welding Filler Metal: Submit certified material test reports
giving results of tests in app icable material specifications in ASME Section
II. Part C. If testing is not required by material specification, submit

Cer ificate of Conformance to applicable material specification.

1.2.6 Welding Procedures and Personnel: Submit welding procedure
specifications, procedure qualification records, and welder performance
qualification test results meeting the requirements of Paragraph 1.3.1.
1.2.7 Nondestructive Examination (NDE) Personnel and Procedures: Submit

personnel certifications and written NDE performance procedures meeting the
rec rements of Paragraph 1.3.2.

71415493.5P2.1077 15493 - 3 B-714-C2
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1.3 QUALITY ASSURANCE
1.3.1 Qualification of Welding Personnel and Procedures
1.3.1.1 Personnel and procedures for welding pressure retaining components

along with attachments thereto shall have been qualified in accordance with
ANSI B31.3 before welding.

1.3.1.2 Personnel and procedures for welding structural steel, nonpressure
components, shall have been qualified in accordance with ASME Section IX
before welding.

1.3.1.3 Deliver 2 copies of welding procedure specifications, procedure
qualification records and welder performance qualification test results to
KEH 5 days before welding. Maintain additional ¢t ies as specified in
Section 01400, Paragraph 1.6.2.

1.3.2 Qualification of Nondestructive Examination (NDE) Personnel

1.3.2.1 Visual weld examinations and appropriate documentation sh: | be
performed by Certified Welding Inspectors (CWI) who have received certifica-
tion in accordance with AWS QCl. Certified Associate Welding Inspectors
(CAWI), certified in accordance with above standard, may perform exa nations
when under immediate direction of CWI. Welding related examination documen-
tation shall be signed, or stamped by individual performing examination.
Where CAWIs are used for examinations, documentation shall be signed, or

bear CAWI’s stamp in addition to CWIs under whom examinations were performed.

1.3.2.2 Personnel performing other NDE shall have been certified in
accordance with Contractor’s written practice, which shall meet the
requirements of ASNT No. SNT-TC-1A, before performing NDE. Use Level II or
IIIl personnel to interpret test results.

1.3.2.3 Deliver 2 copies of personnel certifications, Contractor’s written
practice, and written NDE performance procedures to KEH 5 days before

e: nining. Maintain 2dditional copies as specified in Section 01400,
Paragraph 1 )

1.4 DELIVERY, STORAGE, AND HANDLING
1.4.1 Pipe
1.4.1.1 Preserve identity of pipe and tube from time of rece t on site

until installation is complete. Store pipe of different materiai
specification and grade separately.

1.4.1.2 When pipe is removed from bundie and cut, return remaining piece
to bundle or clearly and permanently mark. Do not remove manufacturer’s
identifying tags from bundles.

71415493.5P2.1077 15493 - 4 : . B-714-C2

APP 41-506




A

DOE/RL 88-27
Rev. 1, 01/17/90

1.4.1.3 When m3*~-jal identi., . , rom length of pipe re-mark
B b ;ectivn ciearly and permanent]y ‘Use either original marking or
T1eld code identification symbol.

1.4.1. KEH may inspect materials for compliance with above storage and
control procedures.

1.4.2 Weld | Materials

1.4.2.1 Store separately, welding ma- ‘ials of different material
specifications.

1.4.2.2 Store and control filler material in accordance with approved
procedure.

1.4.2.3 Preserve identity from time of receipt on site until use in
facility ct ;truction.

1.4.2.4 KEH may inspect materials for compliance with procedure
specifications.

1.5 FURNISHED EQUIPMENT

1.5.1 Following items are furnished for Contractor installation. Upon
request, KEH will furnish 1 copy of approved vendor submittal data. Submit

- equipment delivery requirements to KEH 10 days before need.

1.5.1.1 2 inch nozzles (PN 2).
1.5.1.2 2 inch kickplates (PN 4).

PART 2 - PRODUCTS

2.1 MATERIALS
2.1.1 Piping
2.1.1.1 Piping materials shall meet the requirements of attached pipe

codes, and details on the Drawings.

2.1.1.2 Valves shall be as specified in pipe codes unless shown otherwise
on the Drawings. Brand names and catalog numbers are shown only to
illustrate type and class of valve required. Unless otherwise specified,
valve packing shall be manufacturer’s standard for intended service.

2.1.1.3 Integrally reinforced branch connections may be used on 2 inch and
larger welded main lines instead of buttwelding tees noted in pipe codes.
Material and weight shall correspond to pipe code for particular pining
system.

—

2.1.1.4 Close or butt nipples are not permitted.

71415493.5P2.1077 15493 - 5 B-714-C2
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2.1.1.5 Attachments welded to pressure containment boundaries may be
noncertified material, provided material bears type identifying mark, is.
suitable for welding, and compatible with material to which attached.

2.1.2 Pipe Joint Sealant for Threaded Joints: Chesterton "Goldend" No.
7298; Federal Process Company "JC-30"; Lake Chemical Co "Slic-tite" with
teflon.

2.1.3 Protective Coating For Earth Backfill

2.1.3.1 Carbon steel piping: Factory applied exterior protective coating
consisting of coal tar enamel, felt wrap and cover wrap of kraft paper in
accordance with AWWA C203.

2.1.3.2 Carbon steel field joints, fittings, and short lengths of pipe:
Tapecoat Company "Tapecoat 20" and primer meeting the requirements of
AWWA C203.

2.1.4 Nonshrink Grout: See Section 03300.

2.1.5 Polyurethane Foam for Below Grade Piping: 2 component sprayed
foam-in-place rigid product, similar to PSI-S200-25 system by Polythene
Systems Inc, with the following physical properties.

2.1.5.1 Apparent overall density: 2.2 to 2.8 1b/cu ft when tested in
accordance with ASTM D 1622.

2.1.5.2 Minimum compressive strength: 45 psi parallel to rise and 27 psi
perpendicular to rise when tested in accordance with ASTM D 1621.

2.1.5.3 Minimum tensile strength: 60 psi when tested in accordance with
ASTM D 1623.

2.1.5.4 Closed cells: 90 to 95 percent when tested in accordance with
ATTY D 2856. :

2.1.5.5 Maximum water absorption: 0.06 1b/cu ft of surface area in
accordance with ASTM D 2842.

2.1.5.6 K factor: Approximately 0.15 Btu in./hr ft2 at 75 F after aginy
10 days at 140 F when tested in accordance with ASTM C 518.

2.1.6 Flexible Duct Liner: Similar to CA Schroeder Inc, Casco-Flex
air duct CF-25.
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PART 3 - [EXFCUTION
v.l INSTALLATION
3.1.1 Piping, General

3.1.1.1 Fabricate and install in accordance with ANSI B31.3, the Drawings,
and this Section.

3.1.1.2 Cut pipe with cutters designed specifically for task.

3.1.1.3 Ream pipe to nominal inside diameter after cutting. Remove burrs
from threads before assembly.

3.1.1.4 Bend pipe using methods and equipment which produce bends free of
wrinkles, bulges, or kinks. When wall thickness, diameter, and bend radius
indicate possibility of wall collapse during bending, fill pipe with clean
silica sand or fusible material such as Cerro-bend, manufactured by

Cerro Corp. Bend pipe in accordance with ANSI B31.3, and meet tolerances
given in ANSI B31.3 and PFI ES-24.

3.1.1.5 Clean interior of 4 inch M-26a pipe and exterior of 2 inch M-25
pipe to remove dirt and oily residue, before fabrication, using steam/TURCO
"PLAUDIT” mixture, 1 part Plaudit to each 40 parts water in concentrate

tank. Flush with filtered water and dry with clean oil-free air or nitrogen.
Check for-grease removal by passing swab over cleaned surface. Repeat if
grease or oil is detected. After cleaning wrap exterior surface with plastic
wrap and cap pipe ends.

3.1.1.6 Keep piping systems clean. Once fabrication has started plug or
cap ends of piping when installation is not in progress to prevent entry of
dirt and other foreign material. Cap ends if work is not to be performed
on pipe or spool within 4 hours, or, if due to environmental conditions,
debris or water can enter pipe. Leave ends of spare lines capped or blind
flanged when installation has been completed.

3. .2 Underground Piping

3.1.2.1 Place piping supports on un sturbed soil, or backfill placed and
compacted in accordance with Section 02200, Paragraph 3.1.1.2.

3.1.2.2 Application of heat to pipe for purposes of heat bending to meet
Drawing installation tolerances will not be permitted.

3.1.2.3 Cold springing of pipe will not be permitted.

3.1.2.4 Protect outdoor welding operation from rain and wind by using
barriers to protect welder and weld joint. KEH will determine if
environmental conditions are such that barriers are required.

3.1.2.5 Complete piping welds before tie-in welds to leve pits, risers,
or fixed items.

71415493.5P2.1077 15493 - 7 B-714-C2
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3.1.2.6 Survey piping systems for elevation and location before final
tie-in welds to valve pits, risers, or fixed items. Placement of supports
shall be complete and meet Specification and Drawing requirements before
survey. Elevation and location shall be in accordance with the Drawings.
After final tie-ins, survey piping system again for final acceptance.

3.1.3 Welding

3.1.3.1 Weld piping and attachments to pressure retaining components in
accordance with ANSI B31.3.

3.1.3.2 See Section 05500 for carbon steel fabrications.

3.1.3.3 Use gas tungsten arc welding (GTAW) process for first 2 passes on
pressure retaining components. Use either GTAW or shielded metal arc :lding
(SMAW) process for remaining passes. Welding process for nonpressure
components is optional. :

3.1.3.4 When welding pipe in contact with earth, ground welding machine
to same pipe being welded in close proximity to weld being made, less than
100 feet. '

a. Welding machine attachments to pipe system shall be secured
to bare metal with pipe clamps that apply firm pressure. Clamps shall have
current carrying capacity equal to or greater than output of welding machine.
Clamps shall be installed so they cannot be accidentally dislodged.

3.1.3.5 Backing strins if used shall meet the requirements of ANSI B31.3,
Paragraph 327.2.2, and e removed.

3.1.4 Weld Identification

3.1.4.1 Prepare weld identification drawings, isometric and spool, which
show relative position of each pressure containing weld and each attachment
. 0 pressure retaining components.

3.1.4.2 Assign weld number to each pressure containing weld and each
attachment weld to pressure retaining components as it is made. Record weld
number on weld identification drawings as weld is made.

3.1.4.3 Place identification symbol of welder and weld number adjacent to
each weld upon completion. Place identification symbol approximately every
3 feet on long weld seams or large weldments. Use crayon or paint.
Vibratory etching equipment may be used with approval of KEH.

3.1.4.4 Do not reuse weld numbers. If weld is completely replaced, assign
new number.

3.1.4.5 Show on weld identification drawings location amd extent of
materials requiring CMTR. Reference each item to its specific report.
&5

71415493.5P2.1077 15493 - 8 B-714-C2
APP 41-510



DOE/RL 88-27
Rev. 1, 01/17/90

3.1.4.6 Dawfaprm nondestru_..._ ._._ examination in accordance with
Paragrap.. _ _ . _.
3.1.5 Flushing: Flush piping noted below after installation.
3.1.5.1 Piping and services are as follows.
_Seryic- : Pipe Code : Fl1--~ing Method
Grout : M-25 : Water
Excess Water : M-25 : Water

3.1.5.2 ¥ .er flushing

a. Prepare written procedure for disposal of flushing water.
Deliver to KEH for approval 10 days before flushing. Disposal of water near
ground supported pi  supports will not be permitted.

b. After fabrication and NDE is completed and before leak
testing completed system, or before connecting completed system into existing
system, flush piping with water until effluent is clean and contains no
visible particulate matter. Duration of flush shall be at least 1 minute.
Use flushing pressure, not to exceed maximum operating pressure specified on
pipe codes, sufficient to produce velocity of at least 5 feet per second in
largest pipe section with pipe full. Water velocity shall be verified by
suitable instrument at inlet of flushing water to determine velocity at
largest pipe section. If leak testing is not performed within 4 hour period,
or, if due ta environmental conditions, debris may enter, seal flushed lines
until leak testing is performed.

3.1.6 Exterior Protective Coating

3.1.6.1 Complete NDE and leak testing before application of exterior
protective coating.

3.1.6.2 Coat grout encasement and excess water encasement pipes, including
sections to be covered with polyurethane foam, with specified coating.

3.1.6.3 Protect short lengths of carbon steel pipe and fittings exposed
to earth backfill with specified coating.

a. Clean carbon steel surfaces to white metal by sandblasting
in accordance with SSPC-SP 6. Where blasting is impracticable, as determined
by |, clean by power wire brushing in accordance with SSPC-SP 3.

b. Heat and apply specified tape in accordance with AWWA C203,
Section 3, and manufacturer’s instructions.

3.1.5.4 After installation, examine carbon steel pipe having factory
app11ed extgrior protective coating, and joints, fittings,. and short lengths
of pipe having field applied exterior protective coating materials.

71415493.5P2.1077 15493 - 9 B-714-C2
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a. Use electrical holiday detector in accordance with AWWA C203,
Section 2.14.12.

b. Repair damage to coating in accordance with AWWA C203,
Section 2.14.12. :

3.1.7 Polyurethane Foam
3.1.7.1 Install in accordance with manufacturer’s recommended procedure.
3.1.7.2 Side-wall retainer may be used to assure uniform width and height

of sprayed foam. Obtain approval of retainer wall installation and materials
from KEH.

3.1.7.3 Secure flexible duct to pipe in position shown on the Drawings.

3.1.7.4 Repair holes left by taking of test samples. Leave no holes open
over night. :

3.1.7.5 Verify compressive strength of foam in accordance with
Paragraph 3.2.4.

3.2 FIELD QUALITY CONTROL

3.2.1 Notify KEH before performing following.

3.2.1.1 Flushing piping systems.

3.2.1.2 Testing piping exterior protective coatings.

3.2.1.3 Hydrostatic testing.

3.2.1.4 Final weld connections into valve pits, risers, tanks, and other
fixed items.

3.2.1.5 B=~v¥i11ing, or covering with concrete, pipe connegtions.

3.2.2 Nondestructive Weld E: _iination ( JE)

3.2.2.1 Equipment and materials used for NDE shall be available fc -eview

and approval by KEH before performing work.

3.2.2.2 KEH may witness NDE of welds. When KEH disagrees with performance
of NDE or with Contractor’s acceptance of examination results, decision of
KEH will be final.

3.2.2.3 Perform NDE for pressure containing welds and attachment welds to
pressure retaining components specified for each pipe code listed on back
of attached NDE/Weld Record Form KEH-433.

3.2.2.4 Visual examination: Perform in accordance with ANSI B31.3
paragraph 344.2.
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< _rify following and consider as part of fit-up examination.
NDE/Held Record under fit-up.

1) Longitudinal alignment of pipes being joined: Within
2 degrees measured from outside diameter of pipe.

2) No cold springing.
3) Pipe symmetrically located within encasement.

3.2.2.5 Liquid penetrant (dye penetrant) examination (PT): Perform in
accordance with ANSI B31.3 paragraph 344.4.

3.2.2.6 Radiographic examination: Perform in accordance with ANSI B31.3
paragraph 344.5.

a. If Iridium 192 source is used, deliver verified radiographic
examination procedures to KEH before use for production radiographs.
Procedures shall be verified by demonstration that required radiographic
sensitivity has been obtained for material to be radiographed. Procedure
shall be proven satisfactory by actual demonstration of penetrameter
resolution on minimum thickness of material to be radiographed. Use of
Cobalt 60 will not be permitted.

b. Identify radiographic film with project or work order number
assigned to work covered by this Section.

c. Prepare radiographic examination reports as follows: List
each radiographic exposure location (0-1, 1-2, ...) individually on radio-
gr thic examination report. Indicate location acceptability or rejectability
-and note discontinuities whether rejectable or not. When report includes
radiographs of welds which have been repaired, indicate which welds are
repair welds and how many times each weld has been repaired.

d. If additional welding is performed on weld area which has
already been examined radiographically, this area is repair area. Identify
subsequent radiographs by "R-1, R-2", etc.

e. Deliver radiographs along with original of reports to KEH
within 24 hours after radiographs are taken.

3.2.2.7 Tie-in weld examination: Where leak testing of tie-in weld cannot
be performed due to physical impossibility, or impracticality of pressure test
app1ication.requires concurrence of KEH, perform additional NDE as follows.

Additional
Service _ Pipe Code : NDE
Grout (GR) : M-25 : Liquid Penetrant
Excess Water (EW) : M-25 : Liquid Penetrant
71415493.SP2.1077 15493 - 11 B-714-C2
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3.2.2.8 NDE documentation

a. Document examination of pressure welds and welds to pressure
retaining components for piping systems on NDE/Weld Record Form KEH-433
furnished by KEH (sample appended).

1) See Form KEH-433 for instructions for recording weld
identification drawings, :1d numbers, welder identification, welding
procedure specification numbers, visual examinations, nondestructive
examinations, and for noting satisfactory completion of °~ 1k testing.

b. Documentation shall be kept current and is st ject to review
by KEH. Prepare and certify records as work progresses.

c. Required NDE/Weld examinations shall : completed and
documented before start of leak testing.

d. NDE/Weld Record information and weld identification drawings
defined in Paragraph 3.1.4 may be incorporated on single for it or traveler
for specific work package.

e. Deliver completed NDE/Weld Record and record weld
identification drawings to KEH within 7 working days after completion of
system leak testing.

3.2.3 Leak/Pressure Testing

3.2.3.1 General

a. Perform leak/pressure testing of pipe in accordance with
ANSI B31.3 and this Section.

b. Document testing of each piping system on "Leak/Pressure Test
Certification" Form KEH-1757 (sample appended). Forms will be furnished by
KEH. Use 1 or more forms to describe and record each piping system. Under
"Descript 1" ¢ :ribe nrining system in enough detail to be correlated to
weld identification dr......,5, s  fabrication drawings, and Contract Drawings
as applicable. For systems tested segmentally, indicate continuity in
"Description” to ensure entire system has been tested.

c. Pipe joints, fittings and other potential leak sources to be
tested shall be visible and accessible during tests.

d. Complete testing of piping before field application of foam
or protective coating.

e. Install necessary restraining devices, before applying test
pressure, to prevent distortion or displacement of piping.

f. Install 1 temporary relief valve during testing. Relief
valve shall have discharge capacity of at least 125 percent of capacity of
pressurizing device and be set to operate at not more than 110 percent of
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test pressure € 3.
date o -V
g. Isolate instruments and other items which could be damaged

by test pressures.

h. Visually examine piping and tubing joints, fittings, and
other potential leak sources. includes welds which attach wear plates,
anchors, etc to iping syste ., during testing. Repair leaks and reexamine.

i. Duration of tests shall be at least 10 minutes with no
visible leaks or drop in test pressure, and for such additional time as may
be necessary to conduct examination for kage.

j. Test gages shall have been calibrated within 2 weeks before
start of test. Use gages with dial-type face and range between 1.5 and 4
times test pressure.

3.2.3.2 Hydrostatic testing

a. Prepare written procedure for disposal of water used for
testing. Deliver to KEH for approval 10 days before testing.

b. Perform tests on systems listed below.

Service : Pipe Code : Test Pressure (psig)
Grout : M-25 : 1,200
Excess Water ; M-25. ; 1,200

Excess Water ; M-26a ; 90
Encasement and :
Encasement Drain

c. P1p1ng systems with removable jumper assemblies shall be
tested without jumper in place.

d. Verify that air has been expelled from piping before applying
hydrostatic pressure.

e. Coat piping joints, fittings and other potential leak
sources, includes welds attaching wear plates, anchors, etc, to piping
systems, with mixture of powdered blue chalk and either water or isopropyl
21co?01& and allow to dry before filling piping with water and inspecting

or leaks.

f. R  water from lines immediately after hydrostatic testing
is ¢ 1ipleted.

71415493.5P2.1077 15493 - 13 - B-714-C2
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3.2.3.3 Pneumatic testing

a. Perform testing with oil-free air or nitrogen on piping
systems listed below.

Service : Piping Code : Test Pressure (psiq)
Grout Encasement : M-26a : 90

and Encasement :

Drain

b. Coat joints and other potential leak sources with bubble
forming solution approved by KEH. Soaps and detergents designed specially
for cleaning shall not be used. Apply internal gas pressure before solution
contacts external surface. Remove solution at completion of testing.

3.2.4 Testing Polyurethane Foam

3.2.4.1 Perform compressive properties test in accordance with ASTM D 1621
and this Section.

3.2.4.2 Take separate test samples from production batch for each day and
from each batch of foam sprayed. Take samples at time work is being
performed.

3.2.4.3 Test 5 specimens, minimum, from test sample. Specimens shall be
2.7 inch diameter cylinders, 2 inches long, cored and cut with saw having at
least 11 teeth per inch. Dimensional tolerance shall be plus or minus

" 1/16 inch.

3.2.4.4 Minimum compressive load of field test specimen for Tests No. 1
and 2 shall be:
TEST HOURS AFTER DEPOSITION OF INSULATION FORCE (Pounds)*
No. 1 Within 2-4 hours for ambient tempera- 115
ture above 50 F
or
Within 4-8 ours for ambient tempera- 115
ture equal to or less than 50 F

No. 2 Within 20-28 hours 150

*Minimum force required to reach 10 percent deformation. (0.2 inch
for 2 inch high specimen when tested with Link PB3-250 Compression
Tester. Tester ram diameter: 2.625 inch).

3.2.4.5 Document force and deformation results of each test specimen on
Form KEH-377.00, sample appended.

71415493.5P2.1077 15493 - 14 B-714-C2
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3.~/ kemove insulation which fails tests. Replace damaged parting agent
and apply new insulation, then retest.

3.2.4.8 Deliver report of results to KEH upon completion of tests.
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Service: Max Operating Pressure: Max Operating Temp:
Grout (GR) 800 psig 200 F
Excess Water (EW) 800 psig 200 F
Size : 4" and smaller
Pipe : Carbon steel, ASTM A 106, Grade B.
Wall

Thickness ; Schedule 40, and 80*

Fittings : Wrought carbon steel, buttwelding, in accoruance with AN>1'816.9,
: ASTM A 234, Grade WPB. Schedule to match pipe.

Valves : Shown on Drawings.

*2" excess water piping on top of vault: Schedule 40.
2" grout distribution, and excess water return pipes:

71415493.5P2.1077 15493 - 16
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SECTION 16: 0

HIGH VOLTAGE DISTRIBUTION
(Above 600-Volt)

PART 1 - GENERAL
1.1 REFERENCES

1.1.1 Reference Standards and Specifications: The follc ng standards
and specifications, including documents referenced therein, form part of
this Section to extent designated herein.

1.1.1.1 American Association of State Highway and Transportation Officiatls

1983 Standard Specifications for
Highway Bridges, 13th Edition

1.1.1.2 American National Standards Institute (ANSI)

ANST C2-1987 American National Standard
National Electrical Safety
Code, 1987 Edition

ANSI €57.12.00-1980 American National Standard
General Requirements -for Ligquid-
Immersed Distribution, Power
and Regulating Transformers

ANSI C57.12.70-1978 American National Standard
Terminal Markings and
Connections for Distribution
and Power Transformers

€80.1 'a93 American National Standard for
" }id Steel Conduit--Zinc Coated

ANSI 05.1-1979 American National Standard
Specifications and Dimensions
for Wood Poles

1.1.1.3 American Wood Preservers Association (AWPA)

C7-73 Western Red Cedar, Northern
: 1ite Cedar and Alaska Yellow
Cedar Poles - Preservative
Treatment of Incised Pole Butts
by the Thermal Process

P1-78 (Revised) Standard for Coal Tar Creosote
for Land and Fresh Water Use

71416300.5P2.2037 16300 - 1 B-714-C2
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3.2.4 Underground Duct Banks
3.2.4.1 Use either rigid steel or PVC conduit in concrete encased duct
 banks

N - -y —y -~

3.2.3.13 Wrap conduit pa§sing from concrete to air or to direct earth burial
with conduit protection tape from 3 inches in concrete to at least 12 inches
in earth, or 3 inches in air, unless conduit is PVC coated.

3.2.3.14 Where routing is parallel with ot water or steam pipes, maintain
minimum 6 inch clearance from pipe covering. Where not run parallel with pipe
it is acceptable to run closer than 6 inches, providing conduit does not touch
pipe covering.

3.2.3.15 Encase conduit installe below grade with minimum 3 inches of
concrete on all sides. Use PVC coated rigid steel where shown on the
Drawings.

3.2.3.16 Install PVC coated conduit in accordante with manufacturer’s
recommendations. Repair coating, damaged during handling or installation
using PVC paint recommended by conduit manufacturer.

3.2.3.17 Seal opening around conduit penetrating manhole walls with
nonshrink grout.

3.2.4.2 For single conduit runs, PVC coated rigid steel conduit may be
used instead of concrete encased duct bank.

3.2.4.3 Install underground ducts in accordance with the Draw1ngs and
route without drains where possible.

3.2.4.4 Where drains or risers are required, install in accordance with
the Drawings. Seal conduit at both ends with duct sealing compound.

3.2.4.5 Form concrete encasements unless written waiver is obtained from
KEH.
3.2.5 Boxes, Enclosures and Wiring Devices

3.2.5.1 Install boxes firmly in position and plumb.

3.2.5.2 Install extension ring with blank cover on flush mounted junction
1xes where box serves permanently installed equipment.

3.2.5.3 Flush mount junction boxes served by concealed conduit.

3.2.5.4 Install dust covers on junction, pull, and outlet boxes, and other

types of wiring outlets at initial installation. Do not remove dust covers
until wires are installed and permanent cover or device is placed on box or
outlet.

71416400.5P2.2211 16400 - 8 B-714-C2
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3.2.6 Conductors

3.2.6.1 Do not bend cables installed in wireways to less than
manufacturer’s recommended minimum bending radius. Bind power and control
circuits separately ith nylon cable ties, at 18 inch intervals. Lay cables
in  reways in straight par lel lines, and avoid crossing.

3.2.6.2 Maximum pulling tension on conductors: Recommended by
manufacturer.

3.2.6.3 Identify each conductor ‘signator by wire number on the Drawings
with wire marker. Attach wire marker at each termination point within

2 inches of wire termination. Marker nomenclature shall be visible without
moving wire or marker.

3.2.6.4 Paint or pressure-sensitive colored tape may be used for coding
conductors instead of colored insulation on #8 , i and larger wire only.
Maintain phase color coding, in accordance with the Drawings, for branch and
feeder circuits up to and including equipment connections.

a. Use colored tape to properly code existing conductors whose
color does not comply.

3.2.6.5 Use Tubricant recommended by cable manufacturer, or wire pulling
compound specified, to decrease friction when pulling wire and cable through
conduit.

3.2.6.6 Do not install or handle wires with thermoplastic insulation or
Jjacket when ambient temperature is 15 F or below.

3.2.6.7 Install and mark direct burial cable in accordance with the
Drawings.

3.2.7 Splices, ™ ~ and rahle Terminations

3.2.7.1 Make splices and taps in building wire with soigerless cc 'S

described in Paragraph 2.1.1. Use connectors in accordance with
manufacturer’s instructions.

3.2.7.2 Use plastic insulating tape for uninsulated splices and taps.
Apply tape to thickness at least equal to conductor insulation. Where bolted
splice or connection presents irregular surface, apply insulating putty to
joints before taping. _

3.2.7.3 Use crimp-on type ring or spade lugs with turned up legs for wire
terminations of stranded conductors to binder scr¢ or stud type terminals.
Lugs shall have insulated sleeves.

3.2.8 Sensing Cable: Install in bottom of annulus between 2 inch inside
and 4 inch outside pipes of grout transfer line as follows.

71416400.5P2,2211 16400 - 9 B-714-C2
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3.2.8.1 Install #14 gage galvanized steel pull wire from 1 termination
access port to next at time of pipe fabrication and installation. Take care
to ensure pull wire is installed in bottom segment of annulus and not burned-
off or welded to pipe.

3.2.8.2 Pull in cable after ¢ : :tic of pipe installation.

3.2.8.3 Connect cables at each termination access port using connectors
supplies as part of modular sensing cable.

3.2.8.4 Install specified modul ' end termination on end of cable at vault
pit, and lay cable back in annulus.

3.2.8.5 Contact representative of TraceTek before installation of first
sensing cable, and as needed for installation of remaining cables.

3.3 FIELD QUALITY CONTROL
3.3.1 Testing, General
3.3.1.1 Test equipment and wiring for continuity and unintentional grounds,

and verify proper phase sequence and voltage at equipment served before
attempt is made to operate equipment. Notify KEH before start of tests.

orrect items found, during testing or examination by KEH, to be at variance
with the Drawings and this Section.

3.3.1.2 Furnish instruments, labor and equipment required to conduct
testing. _

3.3.1.3 Use test instruments which bear valid calibration stamp showing
date of calibration and expiration date of stamp. Calibration and accuracy
of test instruments shall be certified by independent testing laboratory
having standards traceable to the National Bureau of Standards.

3.3.1.4 In addition to testing specified to be performed by Contractor,
stallation will be subject to examination by KEH for conformance with
design and applicable codes. Assist KEH as requested.

3.3.2 Wiring Systems

3.3.2.1 Megger conductors rated 600 volts and used for services, feeders

or branch circuits over 150 volts to ground, phase-to-phase, and
hase-to-ground. Minimum acceptable value of insulation resistance is

200 megohms. Megger manufacturer’s instruction pai 1let, furnished with
:gger, shall provide instructions for conducting tests. Disconnect devices

not ¢ able of withstanding voltage or current of megger test, such as

indicating instruments, relays and lamps, before test is made. Voltage
'tput of megger shall be 1000V dc, nominal.

3.3.2.2 Test wiring operating less than 150 volts to ground for continuity
and unintentional grounds. Resistance shall not exceed 1 Ghm on continuity
checks.
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3.3.2.3 Contractor may elect to group and connect together conductors
within raceway while performing megger test. Record readings which indicate
less than minimum acceptable value. Repeat megger test after replacement of
defective wiring.

3.3.2.4 Reconnect devices disconnected during testing.
3.3.3 Sensing Cable

3.3.3.1 Before installation: Comi t portable test box to 1 end and
modular end termination to other end of each sensing cable and verify there

is no current leakage caused by dirt, grease, or moisture. If current leakage
is detected, clean or replace cable.

3.3.3.2 During installation: Connect portable test box to 1 end and
modular end termination to other end of sensing cable. Monitor cable for
current leakage caused by dirt, grease, or isture during pull. If current
leakage is detected, pull cable out, clean pipe annulus, and clean or replace
cable. Hand pull cable with 50 pounds maximum pull tension.

END OF SECTION
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SECTION 16640
CATHODIC PROTECTION

PART 1 - GENERAL
1.1 REFERENCES

1.1.1 Reference Standards and Specifications: The following standards
and specifications, including documents referenced therein, form part of
this Section to extent designated herein.

1.1.1.1 American National Standards Institute (ANSI)

ANSI C39.1-1981 American National Standard
Requirements for Electrical
Analog Indicating Instruments

ANSI C80.1-1983 American National Standard for
Rigid Steel Conduit--Zinc Coated

1.1.1.2 American Society for Testing and Materials (ASTM)

B 8-86 Standard Specification for
Concentric-Lay-Stranded Copper
Conductors, Hard, Medium-Hard,
or Soft

D 3487-82a Standard Specification for
Mineral Insulating 0il Used in
Electrical Apparatus

1.1.1.3 American Wood-Preservers Association (AWPA)

C1-87 A1l Timber Products--
Preservative Treatment by
Pressure Processes

c2-87 Lumber, Timbers, Bridge Ties
and Mine Ties--Preservative
Treatment by Pressure Processes

pg-87 Standards for Qil-Borne
Preservatives

1.1.1.4 National Association of Corrosion Engineers (NACE)

RP-01-69 Recommended Practice - Control

(Rev 1983) of External Corrosion on
Underground or Submerged
Metallic Piping Systems
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1.1.1.5 National Electrical Manufacturers Association (NEMA)

Standards Publication/ Enclosures for Electrical

No. 250-1985 Equipment (1000 Volts Maxi m)

Standards Publication/ Polyvinyl-Chloride External v

No. RN 1-1980 Coated Galvanize Rigid Steel
Conduit and Electrical Metallic
Tubing

Standards Publication/ Thermoplastic- sulated Wire

No. WC 5-1973 (R 1979) w/Rev and Cable for the Transmission

through Mar 1985 and Distribution of Electrical
Energy

1.1.1.6 National Fire Protection Association (NFPA)

NFPA 70 National Electrical Code,
) 1987 Edition

1.1.1.7 Underwriters Laboratories, Inc (UL)

May 1988 - Electrical Appliance and Utili-
zation Equipment Directory
May 1988 Electrical Construction
Materials Directory
1.2 SUBMITTALS: Refer to Section 01300 for submittal procedu s.
1.2.1 Approval Data: Submit information listed in Column 5 of Vendor

Data List in this Section.

1.2.2 ified Vendo1 “nformation (CVTY- Submit information listed
in Column 6 of Vendor Data List in this Sec..uu.

1.2.3 Visual Examination Procedure: Submit examination procedure for
attaching cables, wires, or leads to pipe wall by exothermic weld p cess.

1.2.4 Manufacturer’s Instructions: Submit manufacturer’s instructions
for exothermic welding of conductors to horizontal and vertical pipe.

1.3 QUALITY ASSURANCE

1.3.1 Qualification and Demonstration of Exothermic Weld Process:
Personnel shall be qualified in accordance with following requirements.

1.3.1.1 Prepare 2 exothermic weld connections, No. 4 or 6 AWG c. le to
pipe, for each weld position to be used.
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1.3.1.2 Qualification tests shall meet the requirements of
subparagraphs 3.3.8.3a and 3.3.8.3b.

1.3.1.3 Examine connection in :cordance with manufacturer’s recommended
method.

1.3.1.4 KEH will witness performance qualification tests.

1.3.1.5 Deliver 2 copies of coa eaction performance qualification test
results to KEH 5 days before maki exothermic weld connections. Maintain
additional copies as specified in Section 01400, Paragraph 1.6.2.

1.3.2 Standards: Products shall be identified for intended purpose by
Underwriters Laboratories, Inc (UL) in the Electrical Appliance and
Utilization Equipment Directory or Electrical Construction Materials
Directory, and bear listing mark of laboratory. In absence of mark, submit
documentation of applicable listing. Listing and marking by UL is not
required for products specified to meet the requirements of a national
standard, or designated by manufacturer’s part nu er on the Drawings or in
this Section.

PART 2 - PRODUCTS

2.1 MATERIALS

2.1.1 Solderless Terminal Lugs: Pressure type, rated for use with
copper conductors with insulating caps rated for system utilization voltage.
Lugs shall be types specified below.

2.1.1.1 For conductors #8 AWG and smaller: Thomas and Betts Company
“Sta-Kon."

2.1.1.2 For conductors #6 AWG and larger.
a. irndy Engineering Company "Hydent."
b. Thomas and Betts Company "Lock-tite."

2.1.2 Compression Splice Connectors: Burndy Co "Crimpit," size shown
on the rawings.

2.1.3 Exothermic Fusion We' Mold for Connection of Pipe Test Conductors,
Jumpers, and Negative Return Cables to Steel or Cast Iron Pipe: Erico
Products "Cadweld" size and part number shown on the Drawings.

2.1.3.1 Exothi nic weld metal: Erico Products "Cadweld" shown on the
Drawings.
2.1.4 Ground Clamp Connector: Bronze, Teledyne Penn-Union, Catalog

No. GPL, size as required.

—
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2.1.5 Conduit: Meet the requirements of ANSI C80.1 aﬁd be PVC coated ji;'
in accordance with NEMA RN 1, Type A-40. ES

2.1.6 Conductors

2.1.6.1 Direct current (DC): High molecular weight low density
polyethylene, Type "CP", meeting the requirements of ASTM B 8 and NEMA WC 5.
Size specified on the Drawings.

2.1.6.2 Alternating current (AC): Stranded copper with 600 volt Type
THHN/THWN insulation. Size specified on the Drawings.

2.1.7 ~ Conductor Splice Kit: Scotchcast Brand, Catalog No. 82-Bl and
90-81. v
2.1.8 Tape

2.1.8.1 Plastic insulating: 3/4 inch wide, Scotch No. 88 manufactured
by 3M Company.

2.1.8.2 Electrical splice insulating: Self-vulcanizing rubber, 3/4 inch
wide.

2.1.8.3  Electrical color coding: 3/4 inch wide, Scotch No. 35
manufactured by 3M Company.

2.1.9 Plastic Sheet Marker: See Section 02200, yellow warning tape.
2.1.10 _Wiremarkers: Imprinted tubular plastic.
2.1.11 Equipment Nameplates: Laminated plastic, 1/16 inch thick with

white surface and black core. Edges beveled d smooth. Engraved
nomenclature shall be sharp and clear.

2.1.12 Cable Marker: . ield . __ricate and paint as s“~wn on the Drawings.
2.2 EQUIPMENT
2.2.1 Anodes: Durichlor 51, Type D, size 2 inch by 60 inch with 20 foot

lead wire of No. 8 AWG stranded copper with high molecular weight, low
density polyethylene (HMW PE) insulation, prepackeé ' in 8 inch by 96 inch
steel canister with coke breeze backfill.

2.2.1.1 Cable to anode connection: Covered with epoxy cap, in accordance
with manufacturer’s standards.

2.2.1.2 Canister: 30 gage galvanized stove pipe.

2.2.1.3 Coke breeze: Compacted to total weight of approximately
200 pounds per canister.

2.2.1.4 Electrical resistivity of coke breeze shall not exceed 50 ohm/cm3.

2
G
A
N
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2.2.2 Anode Junction Box, and Test Station Enclosures: Quazite
Corporation, Style "PG" service box, Model no. PG1324BAl18 with locking steel
cover, Part No. PG1324SA00 with logo engraved: "CATHODIC PROTECTION".
2.2.3 Anode Junction Box: S jle hub, double box, slip fit for 3 inch
rigid conduit, 8 standard terminals, each terminal 3/8 inch silicon bronze
studs with nuts and washers; Gerome, Catalog No. 2007. '
2.2.4 Test Station: Single hub, double box, slip fit for 3 inch rigid
conduit, 8 standard terminals and extra terminals, ¢ :h terminal 3/8 inch
silicon bronze with nuts and washers; Gerome, Catalog No. 2007.
2.2.5 Reference Electrode: Permanent horizontal copper-copper sulfate
type, Harco Corp, Part No. [HRP-802, Matcor Part No. PRC-CU4, or Farwest
Corrosion, Part No. FWCC-SP-150. Provide with 50 feet of #8 AWG HMW/PE
insulated wire.
2.2.6 Rectifier
2.2.6.1 General requirements: Rectifier and associated equipment shall
operate and deliver rated capacity, without exceeding temperature limitations
specified, when operating in following environment.
a. Operating Environment

1) Location: Outdoors in direct s 1light.

2) Ambient temperature: Minimum minus 13 F, Maximum 113 F.

3) Relative humidity: Maximum 100 percent.

4) Dust: Exposure to dust particulate (sandstorm).

5) Precipitation: 'iving rainstorm.

Snow: Accumulation of sleet or snow.
b. Design life: Minimum 10 years.

2.2.6.2 Design Reguirements

a. Rating
1) AC line input voltage: 480V ac, minus 5 percent to plus
10 percent.
2) AC line frequency: 60 Hertz.
3) Number of phases: 3.
4) DC output voltage: 60 volts. -
71416640.5P2.1850 16640 - 5 | B-714-C2
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5) DC output current: 12 amps.

b. 0il-immersed type.
c. Suitable for mounting on concrete slab.

d. Transformer: Separate primary and secondary windings fully
rated for maximum capacity. Electrostatic shield placed between primary
and secondary windings and fully 1sulated from both windings. Arrange
shield not to form complete clos: 1loop and equip with lead wire connected
to negative terminal.

e. Silicon stacks: mnected in full wave bridge circuit
configuration, and coated with corrosion-resistant finish equivalent to | 1A
Grade C.

f. Silicon diodes: Rated to provide margin for over-voltage
surges and over-current surges, and protected by selenium surge-plates against .
over-voltage surges and by current-limiting devices against over-current
surges. Heat sinks sized to ke diode junction and case temperatures below
temperatures that could cause failure.

g. Efficiency filter: Incorporate in rect “ier to increase
efficiency of unit. '

h. Enclosure: Meet the requirements of NEMA 250.
i. Current carrying pressure connections, such as terminal studs

and current shunt connections, shall have thin layer of conductive grease
applied to contact surfaces to prevent oxidation.

2.2.6.3 Construction requirements

a. Construct to permit transformer, stacks and other internal
components f ersed in 0il. Inside of enclosure shall be accessible
through cover mounted on top. Attach cover to cabinet by hinges 1d provide
with quick-release clamps and padiock clasp or other means of locking cabinet.
Provide stop to limit swing of 1id when opened. Provide positive, o0il-
resistant, compressible sealing 1id gasket. Cork and sponge materials are
not acceptable. Gasket joints shall not have gaps.

b. Provide panel for mounting terminals, circuit breakers,
shunts, etc. Board inside panel shall be micarta or similar insulating
material, supported on 4 edges.

c. Enclosure and appurtenances: Approved for use in specified
environmental conditions. Materials and methods used in construction and
fabrication of rectifier shall be in accordance with NEMA requirements for
specified service. Internal components and connections of rectifier shall
be immersed under 3 inches of o0il, minimum.

71416640.SP2.1850 16640 - 6 B-714-C2
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B Enclosure shall be minimum 0.1196 inch steel provided with
0il drain plug. 0il Tevel shall be clearly marked.

e. Construct and protect enclosure so environmental conditions
specified in subparagraph 2.2.6.. will not affect rectifier rated
perform

f. Finish enclosure inside and outside with 1 coat of epoxy
red oxide primer and 2 coats of gray baked ena

g. Provide engraved, manufacturer’s standard nameplates on
rectifier. Nameplate information shall include rating data specified in
subparagraph 2.2.6.2a.

2.2.6.4 Instrumentation
a. Indicating instruments: Meet the requirements of ANSI C39.1.

b. Continuous reading, 3-1/? inch flush mounted dc voltmeter,
for measuring voltage output. Scale sha | be linear and range from
0 to 125 percent of rated output voltage.

c. 3-1/2 inch flush mounted dc ammeter, connected across
external shunt for reading total dc current output of rectifier. Meter
circuit shall have disconnect switch which may closed by operator when
readings are being taken. Ammeter scale shall be linear and range from
0 to 125 percent of rated current output in amperes.

d. Shunt: 50 millivolt, 12 ampere mounted on front of
instrument panelboard.

2.2.6.5 Voltage and current control: Output voltage manually controlled.
Transformer taps shall have tap-changing devices for manual operation to
permit at least 18 equal steps of adjust nt.

2.2.6.6 Protection: Furnish with following protective devices and
equipment.

a. AC thermal magnetic circuit breakers: Mounted within panel
and -ovide short-circuit protection for rectifier.

b. DOC fuse: Rated at 15 amperes, 125 volts, and installed in
positive phase leg. Fuse shall be :cessible from front of panel.

c. DC valve-type arrester: For 150 volt maximum line-to-ground
fault voltage.

d. AC input surge (lightning) arresters.

e. Ground lug: Installed on cabinet so zabinet may be connected
to grounding system. Size ground lug for No. 4 AWG copper-ground cable.

}116640.5SP2.1850 16640 - 7 : B-714-C2
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2.2.6.7 Output terminals

"a. 2 negative and 4 positive terminals mounted on front of
panel and appropriately marked.

b. External shunts on output (positive a | negative) circuits
indicated above. OQutput shunts of same rating as ammeter external shunt.

2.2.6.8 Shop tests: Factory test and inspect to establish that design
and construction are in accordance with this Section and applicable
standards, and to determine that equipment is free from electrical and
mechanical defects.

PART 3 - EXECUTION

3.1 EXAMINATION

3.1.1 Where existing pipes are exposed durin excavation, and usage not
known and cannot be verified, do not exothermicaliy weld test conductors to
pipe unless written permission is granted by KEH. ake connections using

bronze ground clamp connector. Coat connection using same materials {
installation methods as for exothermic weld. :

3.2 PREPARATION
3.2.1 Field Measurements: Scale dimensions on the Drawings show sired

and approximate location of equipment, actual locations, distances, and
levels shall be governed by field conditions.

3.3 INSTALLATION
3.3.1 General
3.3.1.1 Parfarm work in accordance with NFPA 70 (NEC).

3.3.1.2 Cathodic protection systems: Meet the requi :nts of
NACE RP-01-69.

3.3.1.3 Use appropriate special calibrated tools when installing devices
for which special installation tools are recommended by manufacturer.

3.3.2 Anodes: Install vertically to depth shown on the Drawings.

3.3.2.1 Drill or auger hole to enable anode to be lTowered into ho . Where

casing is used to maintain open hole, remove after anode has been placed in
hole.

3.3.2.2 Lower anode to bottom of hole by ropevand center within hole.
Do not use lead wire to lower anode into hole.

3.3.2.3 Backfill and compact in accordance with Section 02200.
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3.3.2.4 I[f temporary casing was used, lower anode into position and slowly
withdraw casing while backfilling.

3.3.2.5 Repair damaged anode lead wire insulation by encapsulation wi
ef (y resin using conductor splice kit.

3.3.2.6 Spl :e anode lead conductor to anode header cable as shi 1 on the
Drawings.

3.3.2.7 Insulate splice as shown on Drawings. Provide 18 inch slack
cable on anode lead at splice location.

3.3.3 Anode Junction Box Enclosure: Install 2 inches above grade at
location shown on the Drawings. Install nameplate on top of enclosure.
Engrave nameplate, using 3/16 inch letters, ANODE JUNCTION BOX AJB (number
shown on the Drawings). Fasten nameplate to enclosure by machine screws or
rivets. Install steel cover on enclosure and lock.

3.3.4 Anode Junction Box: Install inside anode junction box enclosure
and terminate anode header and loop cables on terminals as shown on the
Drawings. Install equipment nameplate on cover of each junction box.

Engrave nameplate, using 3/16 inch letters, ANODE JUNCTION B0OX AJB (number
shown on the Drawings). Fasten nameplate to box by machine screws or rivets.
Form slack loop in anode header and loop cables, length shown on the Drawings,
and place in bottom of enclosure.

3.3.4.1 Use 1/8 inch thick bus bar of bus grade copper, cut and drilled
to fit, to connect terminal studs ¢ wn on the Drawings.

3.3.5 Test Station Enclosure: Install 2 inches above grade at location
shown on the Drawings. Install nameplate, on top of enclosure. Engrave
nameplate, using 3/16 inch letters, TEST STATION T (numbers shown on the
Drawings). Fasten nameplate to enclosure by machine screws or rivets.
Install steel cover on enclosure and lock.

3.3.6 Test Station: Install inside test station enclosure and terminate

nipe and refere e electrode test conductors on terminals shown on the
rawings. Install nameplate on cover of test station. Engrave nameplate,

using 3/16 inch letters, TEST STATION T (number shown on the Drawings).

Fasten nameplate to box by machine screws or rivets. Form slack loop in

| ! test conductors, length shown on the Drawings, and place in bottom of

' osure.

3.3.7 Reference Electrode

3.3.7.1 Install at each test station enclosure location as shown on the
Drawings.

3.3.7.2 Soak in water for minimum 3 hours, then lower into hole with

ropes. Do not use lead to lower into hole.

—
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h. Use solderless terminal lugs for conductor terminations in
test station.

i. Where required, place plastic sheet marker 1 foot below
grade and over pipe test conductors in accordance with Section 02200.

J. Backfill in accorc¢ ice with Section 02200.
3.3.8.4 Refe! 1ce eli .rode conductor

a. Wrap lead wire in test station with green electrical color
coding tape.

b. Identify conductor using specified wiremarker with
typewritten reference electrode nur r shown on the Dri ngs.

c. Use solderless terminal lug for conductor termination in test
station.

d. Terminate lead wire in test station as shown on the Drawings.
After terminatic . place test station in flush-mounted enclosure. Form
slack loop in lead wire, length shown on the Drawings, and place at bottom
of enclosure.

e. Repair damaged conductor insulation using conductor splice
kit.

3.3.8.5 Backfill in :cordance with Section 02200.
3.3.9 Conductors
3.3.9.1 Anode header, anode loop, and negative return cables

a. Place on bedding - trenches prepared in accordance with
the Drawings. .

4 b. Where only 1 cable is being installed, center in trench.
h :re more than 1 cab is installed, minim spacing between cables shall
be 1 inch. Do not transpose cables in trench.

¢. Loosely bundle anode header and 10p cables together with
lectrical tape and center in trench. Provide 1?2 inch slack loop in header
ible at anode lead splice locations. Provide . inch slack loop in anode
1ad cable at tap splice location.

d. Maintain identity of each cable. Where 2 or more cables
are in same trench, maintain relative positions of cables, as shown on the
‘awings, throughout entire run. Identify cables, using specified
wiremarkers, at terminations and where in-line splice is necessary, before
leaving unattended.

—
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e. Terminate anode header and loop cat :s at rectifier positive

output terminals and anode junction box. Terminate negative return cable at

rectifier n
conductor t

egative output terminal. Use solderless terminal lugs for
erminations. Identify cables using specified wiremarkers,

typewritten.

splice kits

f. Repair damaged ¢ 1le insulation by using "Scotchcast"” 90-Bl
for No. 2 and No. 2/0 AWG cables and "Scotchcast" 82-Bl sp’ :e

kits for No. 8 AWG anode lead cables.

Orawings, o

with AWPA C

g. Place minimum 3 inches of beddin .terial, as shown on the
ver cables and compact in accordance witn Section 02200.

h. Place 2 inch by 12 inch wood planks, treate in accordance
1, C2, and P8, continuous over bedding for entire length of trench.

Do not place planks over individui anode leads.

wood planks

i.  Place plastic sheet marker 1 foot below grade directly above
in accordance with Section 02200. Do not place over anode lea

J. Identify each cable end as required with of followi

phrases, typewritten on specified wiremarker.

to be termi

Orawings.

cable runs.

protection

3.3.9.2

identified

Drawings.

1) "Anode Header Cable - (+E), (+W), (+WE), (+SE)".
2) "Anode Loop Cable - (+WL), (+NEL), (+SEL)".
3) "Neg Return Cable - (-)".

k. Cover cable ends with p]ast1c electric: tape until ready
nated at rectifier, or anode junction box.

1 Cable marker
1) Install directly over cables at locatioc shown on ti
2) Install 5 feet from end of cable run and on turns of
Arrow on marker shall be parallel to cable.

3V Do not place marker in traffic ways. Where cathodic
cables .i'oss roadways, crassing shall be as shown on Drawi js.

Connection of negative return and jumper cables to pipe.

a. Connections : all not be made to pipe until pipe has been
by KEH.

b. Prepare cable and make connections to pipe as shown on the
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APP 41-560




et ey was Ay v

c. If pipes are coated or covered by foam insulation, cut
windows large enough to accommodate exothermic weld mold.

d. Connect each conductor section to pipe by exothermic weld
process.

e. Insulate weld as shown on the Drawings. Insulate welds on
coated pipe in same manner as bare pipe welds. Weld coating mati ial shall
overlap existing pipe coating 2 inches, minimum.

f. Make repairs of foam insulation with sprayed polyurethane
insulation foam specified in Sectit 15493.

3.3.10 Conduit: 1Install PVC coated conduits in accordance with
manufacturer’s inst: lation instructions and as shown on the Drawings. Cut
conduit square, ream and deburr. Damage to PVC coated conduits shall be
touched up with "Plastic-Bond" touch-up compound.

3.4 FIELD QUALITY CONTROL
3.4.1 Testing, General

3.4.1.1 Test conductors for cont uity where practicable. Resistance
values shall be less than 1 ohm. Notify KEH before start of tests. Correct
items found during testing or examii .ion to be at variance with the Drawings
or Specifications. ’

3.4.1.2 Furnish instruments, labor and equipment required to conduct
testing.

3.4.1.3 Use test instruments which bear valid calibration stamp showing
date of calibration and expiration d e of stamp. Calibration and accuracy
of test instruments shall be certified by independent testing laboratory
having standards traceable to the National Bureau of Standards.

3.4.1.4 In addition to testing specified to be performed by Contractor,

installation will be subject to examination by KEH for conformance with
design and applicable codes.
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2.3
2.3.1

e xy was a0y 30
3. Backfill to top of vault walls.

4. stall precast prestressed concrete roof panels.

5. Complete backfill over roof.

Combinations of these loads are included in the basis of design.

L~ °——""--*ions

ACI 349-85 Code P~~+*-=~ments €~-_ Nucle-- Safety R-~'-ted Concrete
Sn..-&..r-e—s
Section

9.2.1 The required strenath U shall be at least equal to the
greatest of the fo' »wing.

EQ. 1 U =1.4D0+ 1.4F + 1.7L + 1.7H + 1.7R,

EQ. 2 U =1.4D + 1.4F + 1.7L + 1.7H + 1.7E5 + 1.7R,

EQ. 3 U =1.4D + 1.4F + 1.7L + 1.7H + 1.7W + 1.7R,

EQ. 4 U=D+F+L+H+Ty+ Ry + Egg

EQ. 5 U=D+F+L+H+Ty+ Ry+ Wy

EQ. 6 U= +F+L+H+ T+ Ry + 1.25P,

EQ. 7 U=D+F+L+H+Ty+Ry+ 1.15P3 + 1. Yp+ Y5+ ¥y
+ 1.15E,
+ I'OESS

). 9 U=1.05D + 1.05F + 1.3L + 1.3H + 1.05T5 + 1.3R,

EQ. 10 U = 1.05D + 1.05F + 1.3L + 1.3H + 1.3E, + 1.05Ty + 1.3R,

EQ. 11 U =1.05D + 1.05F + 1.3L + 1.3H + 1.3W + 1.05T, + 1.3R,

Where:

D = Dead loads, or related internal moments and forces, including
piping and equipment dead loads.

Eo = Load effects of OBE, or related internal moments and forces,
including OBE induced piping and equipment reactions.

Ess = Load effects of SSE, or related internal moments and forces,
including SSE induced piping and equipment reactions.

F = Lateral and vertical pressure of liquids or related internal
moments and forces.

H = Later earth pressure, or related internal moments and
forces.
Lt = | ve loads, or related internal moments and forces.

D-3
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John F. Seidensticker.

D-7
APP 41-573







Yy g
L

DOE/RL 88-27
Rev. 1, 01/17/90

IL. . PAGE 2 of 4
CONCLUSIONS: .

* DESIGN LONG WALLS AS CANTILEVER WALLS. '

* DESIGN HORIZONTAL MOMENTS OF THE LONG WALLS AS A PERCENT OF THE FIXED
BASE MOMENT DEVELOPED FROM FIGURE 2.B

* DESIGN END WALLS USING THE THREE DIMENSIONAL ANALYSIS OF REF 1.

* DISTRIBUTE SEISMIC LOADS FROM 2 DIMENSIONAL ANALYSIS USING FACTORS
DEVELOPED FROM FIGURES 5.A & 6.A.

SEE ATTACHED PAGES 3 & 4 FOR FIGURES 1.A THROUGH 6.8
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VER. __.._ .._.._..._ - LODNG WALL
" EQ 9-% ¥U = 1.3I7 D + 1.66 F

NODE #U

2 . ‘:’nl

11 =7&.1

19 =&28.2

EQ@ 2 U= 1.4D+ 1.7 L + 1.7 H

MOUGE u

2 0.6
i1 1435.83
19 &12.4

E@ 2 U= 1.4D+ L.4F
NODE U
2 0.1

11 -52.6
.19 =3520.0

~<ER 4 U =D + L + H + TO + ESS

NODE u
T2 35.7
~ 11 274.7

19 B879.32

R

G4 U=D+ 1.+ H+ TO - ESE

. NODE u
2 5.7 -
11 87.7

.. 19 21z2.7
~~EQ 10 U= 1.0 D + 1.3 L + 1.2 H + 1.2 EO +1.05 TO
NQDE U
2 37.6
11 2356.7
19 725.1

<.
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SHORT WALL
REZISTING
‘NQDE D (. H = GG E.D TQ QUTSINDE INSIDE
MU 11
2 0.0 0.0 0.0 Q.0 0.0 0.0  S5.2  140.8 ~-73.8
11 .0 -2.0 =3T7.7 47.3 2103 4.z 5.2 140.3 -73.3
19 0.0 8.6 79.1 -103.9 1Z21.4 26.32 S8.2 21005 =T50.3
EQ =4 i) = 1.82 D +2.21 L + 2.21 14
NCLDE *J
2 Q.0
1! -87.7
19 1972.8
EQ 9-4¢ % = 1.82 D +2.21 F
NADE U
2 Q0.0
1! 10S5.6
19 -240.7
EQ =2 #U = .37 D +1.66 . +i.&& H +1.82 EO
NODE xU
2 G.0
11 -S8.0
13 193.7
EQR ?-2 #U = 1.3I7 D +1.66 L +1.&b6 H -1.87 =0
MODE  #U :
2 0.0
11 -73.8
19 Q7.5
EQ 9-2 #U = 1.37 D +1.6&F b
NAQDbE =xU -
2 0.0
i1 79.3
1% -180.8 °
EQ 9-3 ¥U = 1.27 D + 1.27 70 + 1.466 L +1.37 H <
NODE #U
2 7€.6
1t 207
1% 198.3 .
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NODE %l
2 0.0
11 79.32
L7 —1560.3
ER 2 U= 1.4 D
NODE ¥
2 0.0
11 -67.5
1% 1349.1
EQ 2 U =
NODE u
2 Q.1
11 6.9
19 =132.5
"E@ 4 U=0D +
— NODE U
2 5.2
11 35.8
19 274.3.
EG 4 U =D + L
NODE U
o 2 @99.2
11 -5.8
=19 11.5
TTER 10 U = 1.05
~~NODE u
2 8.0
1t 12.8
19 211.4

4.

L

IRT

1.7 L + 1.7 H

1.4 D + 1.4 F

L+ H + TO + EBS

H + TO - ESE

1%

+ 1.2 L+ 1.2 H+ 1.3 EC +1.08
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HORIZDNTQL CENTER MOMENTS - SHORT WALL

NQDIZ D {9 H = =353
0O h 0.0 -F.0 =I&6.0 &4.2 0.0
174 h Q.0 -7.4 =40.0 sH.2 =27.2
1/72 n Q.0 -4.9 =3T4.7 AR5 =27.9
374 I 0,0 -1.3 =12.% 17.3 -3.7

EQ 9=4 %4 = 1,32 D +2.21 L + 2.21 H

NODE Sl

O h -95.9

174 h =104.8

172 h -3&L. o

374 h -Z0.1

EQ 9-4 #U = 1.32 DL +2.21 F

NODE *UJ

O h 141.9

174 h 1332.0

172 h 107.2

I/4 h T8.2

EQ 9=2 #U = 1.37 D +1.6& L +1.a6 H +1.8Z7 EO

NQCE *U

0O h -74.7

1/4 h  =-83.7 -

1/2 h -7S.3 :

/4 h -25.9

EQ 9=-2 %*U = 1.37 D +1.66 L +1.66 H —-1.87 EO

NODE *U o

O h C=74.7

174 h -53. &

172 h -54.8

3/4 h  =19.73 .

EQ 9-2 *U = 1.37 D +1,66F

NQODE *U

0 h 106. 6

174 h 9.9

172 h 80.9

374 h 28.7

EQ 9-8 %U = 1.27 D + 1.37 TO + 1.&6 L +1.327 H

NODE *U

QO h 11.4

174 h 8.3

1/2 h 20.5

374 h Sh.
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Mg NI
5.2 1IE.9 -14]
€5.2 135,979 -1%
£5.2  1I8.9 -4
£5.2 0 7.3 -8
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‘€@ 9-5 %U = 1.37
NODE *U

O h L1066
174 h 99.9
1/2 n 80.5
/4 h 28.7
EQ@ 2 U= 1.4 D
NQDE u

O h -76.5
174 h -30.6
1/2 h —b&. b
/784 h -23.

EQ 2 U = 1.4 D
NADE ]

O h 9.9
c1za Iy 84.3
1/2 h 67.9
%74 n 24.2
E@ 4 U =D + L
NADE u

O h 10.2
1/4 n -19.4
_1/2 h -11.%
/4 h 32.

E@ 4 U =D + L
-NQDE K]

O h 10.2
174 nh 35.0
1/2 h 47.9
3/4 h £0.3
EQ 10 = 1.09
NODE ]

O h -Q,5
174 h -11.9
1/2 h -1.4
3/4 h 37.6

Y trs ttem Y v - YN TV )

D + 1,466 F

1.7 L.+ 1.7 H

H + TO + ESS

-
7’
.

H + TQ - ES3

+ 1.2 L + L. H+ 1.7 EQ +1.05 7O
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NODE ‘D H F ESS3 EQ TQ  GQUTSIDE INEIDE
My MU
0 h 0.0 14.0 48.4 -89.8 0.0 0.0 55.2 204.7 -212.

"1/4 h 0.0 11.5: 61.8 -94,.4 48.4 ‘9.7 SS.2 204.7 -212.
1/2 h 0.0 7.7 58.4 -84.1 50.2 10.1 55.2 204.7 -212.
3/4 h 0.0 3.2 31.3 =-45.3 21.9 4.4 S5.2 204.7 -212.
EQ 9-4 *U = 1.82 +2.21 2.21 H

NODE *1)

O h 137.9 .

1/4 h 162.0

1/2 n 146. 1

3/4 h 76.2

€0 9-4 *U = 1.82 +2.21 F

NODE *U

O h -198.5

174 h =208.6

1/2 h -185.9

3/4 h -100.1

EQ 9-2 #U = 1.3I7 N +1.66 L +1.66 H +1.83 EO

NODE T *U

Oh “103.6

1/4 h ' 139.4 -

1/2 h [128.2 :

3/ h = &5.3

EQ 9-2 %*U = 1.37 D +1.66 L +1.66 H -1.83 EO

NOL *U o

O h 103.6 -

1/4 h 103.9

1/2 h 91.2

3/4 h 49,2

EQ 9-2 #U = 1,37 D +1,46F

NODE *U »

0 h -149.1 =

1/8 h  =156.7

1/2 h =-129.6

374 h -75.2

EQ 9-S U = 1.27 D + 1.37 TO + 1.466 L +1.37 H

NODE *U

O h 165.2 _

1/4 h 179.4

“1/2 h 168.4

3/4 h 123.8



TR 9=3
NODE
R
1/3 h
2 h
/74 h

EQ 2
MODE
O h

174 h
1/72 h
374 h

EQ 2
N OE
.onh
1/4 n
_1/2 n

I/4 h

EG 4
NODE
,ﬂO b

1/4 h
.1/2 h

3/4 h

EQ 3
~"NQDE
r"“no h

1/4 h

1/2 h

3/4 h

EQ 10
N E
0

1/4 h
1/2 h
3/4 h

») 12
*U

T =149.1

-186.7
-1:(-7‘-\'3
-751 -

u
1Z9.1
167.4
159.0
109.4

1.:;7 D e
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ML) MU
O h 8.9 11.0 AL.O =90, & 0.0 0.0 8.7 1354, -17%. 4
1/ h F.4 11.9 LS. 7 -37.9 1O0. 5 201 71.2 Z .1 =23T4.3
1/72 h 8.5 10.6 °G.& -87.0 116.7 23.3 107.0 27&.8 -292.0
S/4 n 4.3 2.7 29.73 -47.3 g€1.7 1004 142.7 253.6 =-264.7
[ 0 9=4  #%UJ = 1.32 D +2.21 L + 2.2¢ |
NODE *J
O 1748.3
1/4 189.4
1/2 h 163.4
/74 h 84.3
EQ 9-4 #J = 1.832 D +2.21L IF
| IDE *J
O h -184.0
i/4 -1373.9
1/72 h =176.8
/4 h -8E2.32
EQ 9-2 #UJ = 1.37 D +1.66 L +1.6& H +1.8Z2 EO0
NQLE #*U
G h 121.7
174 h 179.1 L
1/2 h 165.2 ’
3/4 h 82.4
A 9-2 #U = 1.37 D +1.66 L +1.66 H -1.87 E0
NQDE #1J ‘
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1/4 h 105. 9
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EQ 9-2 #U = 1.37 D +1.46F
NOD&E *U
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NQDE oL
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1/4 h 20,7
1/2 h 2356.1
T4 h 290,
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EQ 9=-5 %) = 1.37
‘MODE *U
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74 N0 &4.3
EQ 2 U= 1.4 D
NCDE u
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/2 h -109.9
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~EQ 4 U=0D+ L
NODE U
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“1/2 h T01.4
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174 h 53.1
1/2 h 68.0
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“1/2 h 246.2
374 N~ 2L3.1
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& ==

1]
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174 h Sl.é
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1/4 h
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/4 h
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/4 h

EQ 9-2
NODEE

3/4

ER F-2
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0 h
1/4 h
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EQ 9-5
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321
-18.5
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*U
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hskan ]
T sm
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*U

Lo o B )
e de @
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*L)
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t.g2 b +2.21 L + 2. i

1.82 D +2.21 F

1.27 D +1.&6 L +1.645 H +1.G83

1.37 D +1.66 L +1.466 H -1.EC
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s 27 D+ 1,37 TO + 1046 L

EQ
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+1.77 H
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EQ 4
NUDE
O h

174 h
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3/4 h

t 10
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O h

1/4 n
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374 h

u

5% U
-ﬂ '.’ »ﬂ.
-24.%
-13.9

- =
(S Y

= 1.4
U
21.7
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12.35

7

~29.

43.73
S56.6

52. 4

. 134.8

D+ 1.7 L + 1.7

D+ 1.4 F

L+ H+ TO + ESS

L+ H+ TG - ESS

= 1.05 D + 1.2 L + 1.

u
S2.6
162.0
129.4
124.4

H

T H <+ 1.2 EQ +1.08
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Reference: Memo, M. J. Anderson to D. R. Lucas, "Structural Adequacy of
the B-714 Grout Vault," March 2, 1989.

The purpose of this memo is to formally transmit the WHC generated grout
vault thermal loads as specified in the "Grout Vault Plan" agreement
between KEH and WHC on 3/3/89. Preliminary copies of portions of the
load data have been informally provided to KEH this past week to allow
them to begin their assessment of the impact of the thermal loads on the
vault design.

The thermal loads were derived from an envelope of three thermal lozd case
analyses performed by the WHC Faciiities and LMR Section. Upper bound load
cases were obtained by ratioing the nominal thermal analysis results to
give a maximum liner temperature of 194 degrees F. The resulting
temperature input is provided in Attachment 1. The "grout fill loading"
cases considered in the structural analysis also included dead weight and
internal pressures generated by the grout.

The grout fill loading was applied to the same three-dimensional model
described in the memo referenced above. Modeling details are provided

in the reference. The model described in the reference was originally

| ped for scopi~~ the thermal stress problem and is not sufficiently
refined to predict .ue pi -mal stresses. However, it is conservative
in the sense that it uses gross, rather than cracked section ¢*‘“fneccoc
and is expected to produce upper bound type thermal loads for wesig
purposes. The conservatism of the thermal loads from the WHC scoping

mode} is expected to be verified by the KEH nonlinear (cracking analysis)
model.
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Enveloping results for the three lcad cases are provided in Attachments 2
and 3. Attachment 2 provides the transverse and in-plane shear resuylts.
Attachment 3 addresses the moments and axial forces associated with the
grout fill loading. Data descriptions and additional details associzted
with the results are also provided in the attachments.

If you have any questions, please call me at 6-2110.

. J. Anderson, Mct. Manager
Engineering Analysis Function

Attachments
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ATTACHHEHT 1

DESCRIPTION OF GROUT FILL BOUNDING LOAD CASES
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DATA DESCRIPTION: BOUNDING LOADING CASES

The mechanical loading imposed by the groyt was input to the model as 3
pressure to the floor assuming 110 1bs/ft°. For the 8 ft. depth case, it
was aisumed that the grout had not set and the full hydrostatic head (110
1b/in®) wall pressure s applied. For the 18 and 30 ft. fill cases, it was
assumeg that the grout had set but that the full water pressure head (62
1bs/ft?) was applied to the wall.

The temperatures associated with the upper bound three grout fill cases are
shown in the attached figures. Nominal temperatures were obtained from
Blaine Cray (WHC, Facilities and Liquid Metal Reactor Secticn). The boundirn
temperature results shown were obtained by ratioing up the nominal case such
that the maximum inside wall temperature was equal to 194 degf, which is the
liner design temperature limit. Per B. Cray’s instruction, the ratioing was
done on the basis of nominal temperature less 60 degf (the assumed ambient
temperature prior to initiating fill).
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ATTACHMENT 2

SHEAR STRESS RESULTS
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SHEAR STRESS DATA DESCRIPTION

The three shear stress ccmponents, SXY, SYZ and SXZ, were exiracted from the
three grout loading cases. Based in part on experience with predicting the
shear stresses in a beam model (ANSYS verification model 17), it was decided
to use the peak integration point shear for each element as an approximate
upper bound estimate on the element average shaar. Listings (by element
number) of these peak integration point shears are provided in the first
section of this attachment for each of the three load cases. Note that
shear stresses are reported in psi units. The correspcnding shear forces
carn be obtained by multiplying by the appropriate wall thickness indicated
in the element plot sketch.

Enveloping shears for the three load cases were developed for design purposes
and are provided in the form of contour plots in the second section of this
attachment. Shear component directions are indicated on each sketch.

As discussed in the memo, the grout fill load cases include the dead weigl
of the grout and the estimated grout pressure. This pressure loading will
be countered by the vault external soil pressure, which should reduce the
through-wall attached peak shear predictions. For simplification and
convenience in selecting the enveloping peak shears, only absolute values
are reported. Absolute values should be adequate for design purposes.
However, if the signs of the shear components are needed fcr combining with
other load cases, the individual load case run results are available upon
request.
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MOMENT AND MEMBRANE STRESS DATA DESCRIPTION

The morents and their related membrane stress values preszntzd in the
fcliowing tables ware extracted from the three grout loading cases

with fill elevations of 8, 18 and 30 feet. The data were chosen bzssd cn
both maximum moment and maximum tensile membrane stress. The maximum moment
is presented with its load case related membrane stress. The maximum
tensile (or minimum compressive) membrane stress is presented with its load
case related moment. The maximum moment and maximum tensile membrane stress
are not necessarily from the same load case. It was considered to be overly
conservative to impose both maxima simultaneously if they were not imposed
in the same load case.

The moments were calculated from the average nodal stresses from the POSTI
output. The average difference of the inside and outside tensile stresses
divided by the section modulus produces the arplied moment. This follows
the cenvention presented for moment calculaticn for element STIF 93 the
ANSYS Thecretical Manual. The membrane stress is the average of the sum of
the nodal tensile stresses. The moments are presented in units of Kip-feet
per foot and the membrane stress in pounds per square inch. One set of
tables presents the vertical moments (My and Mx) with the positive moment
having ccmpression on the inside face of the vault. The horizontal moments
(Mz) are presented with the same convention of positive moment compressive
force on the inside face. The membrane stresses are positive for tension
and negative for compression.
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overnight, subsurface budbbles under the surfice beccme ¢laarly visidle as
bulges 1n the surfacs of the 1{n

Records for this‘work ares tracezble to Hanford Grout Technology Pregram FY-2
files PFI-05, 1+ you have questions pleass contact Greg Whyatt at 37£-0011.

Sincersly,

~;Z)1rr\

0. H. Mftchell, Mun;?er
Raiiford Graut Technology Program

cc : S. R, Briggs
D. W. Hendrickezn
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Paqe 5 T
- S1-61 mi1 thick X X
. arbfant temp X2 XX xx X
¢ 55 100 14 260 2¢0

- Cireck Wideh it faflurs (mf

43-5¢ ) thick XX
74-G1°¢ XXXXXX
é 50 100 34y 230 215

Crack Width at Fafiure (mt1)

75-84 m1) thick X
embient temn Z Y 2YiX Xyy X% X xy

6 D 160 1£0 20 250

Crack Wideh a¢ Faflurs. (mi1)

71-82 ) thick
5Q0-75°¢ Y IY X XX X AKX

§ 32 180 140 283 250
X
71-82 mi1 thick X vy
85-05°¢ XX Xxx X
0 £o 180 150 260 250

Crack Width at Faflyre (mt1)

Figurs 1 Oistribution of crack widths at fuitfa) faflurss, Elevation
changes: X« 0.4p mil, Y= 41.89 mil, 2« 81-120 mil. Liner
temzeratura and thickness 8t failire point ranges are fnd{cated
to the left of each 1tng, .
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Page 8
85H-1, X2 125 =) g5-198 73
85H-1, X3 118 ay 85-95 80
85H-1, . Y 3 80 NP
iH=1, X5 200 45 81 K@

85KH-2, X! 13 - - .85-§9 7%
83{-2, X2 - &3 85-90 72
gS5H-2, X3 98 55-90 72
i 1-2, X4 80 50 63 -
86H-3, X1 122 85-89 17
3IH-3, X2 114 85-89 80
85H-3, X3 117 70 71
85u-3, X4 195 58 77
BiH-4, X1 125 85-90 31
85H«4, X2 ¢8 88-90 82

o iH-4, X3 g5 30 60 79,%

" EBOH-4, X4 142 40 63 61
o5H-4, X5 190 56 81
8SH-5, d 210 54 -

-~ E3H-5, X1 160 88-92 79

_ 8BH-5, X2 1438 72 78

~ 85KH-5, X3 102 S0 65 -

-~ 85H-3%, X4 165 63 8l

— & ambTent ccapdrsturs (20°C-25°C)  temperature not recorded

- local thickness mazsurements notu taken
T RP Not Plotted in figure 1 due te thickness or tempzrature deviations from
- the majority of other polats in grouping

Blank &ntrfes under slevation change fndicate an elevation change <40 mil.
Sartes 30C-1 and 83C-4 provided na data dus te asneontinucus resar in
concrete which prevented propar contre of crack development.
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S%Battelle

Pacific Northwest Laboratories
P.O.Box999 MS P7-44

Richland, Washington U, S,A 49352
Tetephane (509) 398‘09%3

Telex 15-2874
July 14, 1989 Facsimile (509) 375-2718

Ms. T. B. Bergman
Westinghouse Hanford Company
MS R1-48

Richland, WA 99352

Dear Theresa:

——

MEASUREMENT OF THE CREEP OF GRAVEL INTO GEOTEXTILE AND HDPE LINER AT 90°C

The concrete catch basin under a grout vault will be filled with gravel through
which any leaking liquid will drain. The catch basin will be lined wi- HDPE,
which in turn will be ¢overed with a geotextile to protect the liner from
puncture. Due to heat produced by grout hydration reactions and radic¢ stic
decay, temperatures as high as 90°C may be reached in a vault. There was a
concern that high temperatures may allow gravel to creep into the liner and
cause a puncture while liquid is still present in the vault.

To address this concern, tests were conducted in which liner covered by
geotextile and then gravel was exposed to static loads at 90°C for 32 days.
The test resulted in only minor dents in the liner, none of which were close
to causing a puncture. From the test results, it is concluded that the liner
will not be punctured by gravel creeping into the liner under static loads at
C B~ ' s “ree ’ inm #3331 ad apoea
be negliginie due to the relative . _. _...cuiuen auu coupel
the liner will not be punctured by this mechanism during the period in which
liquid may be present in the vault (60 days).

Test Procedure

Duplicate tests were performed in which an HDPE liner covered with geotextile
and then gravel was subjected to a static load at 90°C. The displaceme . of

the system over time was measured for 32 days, after which the liner was removed
and inspected for damage and the thickness measured at various points.

A static load of 6500 psf (45.1 psi) = 1.0% was applied using a mechanical

test machine enclosed in an oven maintained at 90°C = 3°C. The two tests were
performed simultaneously in separate test machines. The test cell configuration
consisted of the steel bottom of the test cell covered by a_layer of rtar,

the HDPE flexible membrane liner, the polypropylene geotextile, a bed of gravel,

Page 1 of 6
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Records for this work are traceable to Hanford Grout Technology Program FY-89
Files, PFI-05. If you have questions about this work please contact Greg Whyatt
at 376-0011.

Sincerely,

/

0. H. Mitchell, Manager
Hanford Grout Technology Program

DHM:GAW:rt

¢c : S. R. Briggs
D. W. Hendrickson
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A 4™ sch 80 steel p 3 can always replac a 4" sch 80 plastic pipe for
every loadfit ndition, Steel is r 1y times stronger than plastic.

1s based on the abc 2 1alysis, t! 4" sch 80 steel pipe can | selected

to replace t! 4" sch 80 plastic pipe.

thewre are 1y ques ons, p? se ¢ ,tact me on 3-12:

{11iam C ( -los

~ - Corrcsion Encinser

Materials Azplication
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247-410-102 -
THE
= s1a
{URE TIME = 8760 HOURS
TEMFERATURE = 90 DEGREES CENTIGRADE

CAl. CONTENTS IN MOLE/LITER

HY! OXIDE = 5.7400
all IMATE = . G760
NITRATE = --JLUU
TRITE = 2.9900
COMELEYAMT = Q0000
FLOURIDE = OQ.GIE7
CaROONATE = - 0. 1450
Fl- SPHATE = 0,00%8
e FHATE = 0.016s
ITRATE = 0.0001

‘Roowmre =D FENETRATION IS

BN

STANCARD DEVIATION OF THE FREDICTED FEMETRATION IS —=—-

iTANDARD DEVIATIONM OF
\iE CY?EFINENTAL ERROR STANDARD DEYIATICH

t THESE CDNDITIONS THERE IS A 90 % FROEBABILITY THAT
WERAGE FENETRATION IS LESS THAN ° -

H4E FREDICTED VAILLUE IS "--—————————

THAT Q0% OF THE ACTUAL FENETRATION VALUES ARE LESS THAN

?THT3E CONDITIONS, THERE IS A GS % FROBABILITY THAT
3VEFP E PEMETRATION 1S LESS THAN "= -—-
THAT 0% OF THE ACTUAL FEMETRATION VALUES ARE LESS THAN

I THESE CPNDITIONS, THERE IS A

G W FROBARILITY THAT
AVERAGE | —_

IETRATION IS LESS THAN *--

THAT 90%Z ° THE ACTUAL FENETRATION VALUES ARE LESS THAN
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