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The following is a summary of instructions to tM u� in preparino an Initial ReleMe 
and CNno• Control Record (IRACCR) pag• "nd how appropriate EnginHrino 
Ch�nge Notic� (ECN) and revisions are id•ntifi� on the IRACCR. 

NOTE: Prior to revision of an enoineering document, all pro�d chano.s shall 
have been approved by an ECN. 

An IRACCR sheet shall include the following information. 

Initial R.ieaw-

1) The title of the enginur1ng document.

2) The enginuring document num�r.

3) The dated approval signature of CaoniunVProject Enoineer

4) The dated .lpproval signature of the Cognizant/Pro1ect Manager
signi lying the engineering document has met requirements for in1t1al
release

S) The Engineering Document Transmittal (EDT) number.

Change Control Record 

6) The revision number of the change

7) A de\Cript1on of th• change, rnclud,ng page changes, additions, and
deletions wher• appropriate List the ECN num�r(s) wh,ch have �n
incorporated

8) The author1t1ng s,onature of the CognrzanVP, 0Iect Eng,ne•r s1on1fy1n9
accur,1te �,torial incorporation of the chanoe

9) The dated ,,onature of the Cogn,unVProiect Manager authorrz,ng
\ubH•qut'nt rel<'.H<' ol th<' rev,sr-d eng,neering docum•nt

A.7)10 OOSR (11117) 



The followino is a iummary of instruction, to tM used in preparino an Initial "•least 
and Chang• Control RMord (IRACCR) pao• f9nd how appropriat• Enoin•ering 
Chang• Notic• (ECN) and revisions are identified on the IRACCR. 

NOTE: Prior to revision of an tnginHring document, all propos•d chang� shall 
have bHn approved by an ECN. 

An IRACCR shHt shall include the following information. 

Initial ReluH 

1) The title of the engine.ring document.

2) The engineering document numbu.

3) The dated approval \1onature of Co9niuntJProject Engineer.

4) The dated ;,pproval s,gn.lture of the Cogn1unt/Project Manager
\1ontfy1ng the engineering document ha, met requirement\ for 1nit1al
release

5) The E"g,neering Document Transmittal (EDT) num�r

Chang• Control Record 

6) The revision numb•r of th• change.

7) A descr1pt1on of the change, 1nclud1ng page changes, addition,, and
deletions where appropriate List the ECN numt>.r(s) which have t>.en
incorporated

81 The author111ng signature of the Col)mun1JPro1ect Engineer si9nifying 
accur,1te editorial incorpor.ition of the change 

9) The dt1ted s1<;inature of the Co<;in1ranVPro1ec1 Mana<;ier authorit,ng
sub\equent relet1\e of the revised cmg1neerino documc,,nt.
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PART - G£NERAL

1.1 INTRODUCTION

SECT ION 01010 

SU"'1ARY OF WORK 

1.1.1 Project 8-714 for construction of grout disposal vaults is located 
near the 200-E Area in the Controlled Access Area of the Hanford Site, 
approximately 28 road miles north of Richland, Washington. 

\.1.2 This Specification provides for construction of a pair of concrete 
vault structures shown on the Drawings. 

1.2 STAlEMENT OF WORK 

1.2.l Scope: Work consists of furnishing supervision, labor, equipment, 
materials, tran�portatlon and services for procurement, receiving, handl Ing, 
storage, protection, fabrication, Installation, Inspection, and testing to 
provide 2 pair of concrote vault structures In accordance with these Contract 
Documents. Where vaults 104 and 105 are referred to as "Future• on the 
Orawlngc;, lnrl11dP work H pilrt of HopP of Contr,1ct. 

1.2.2 Work Included: Following itemization Is Intended to be broad In 
scope to ldPntlfy major work clcmentc; and Is not all Inclusive. 

1.2.2.l Excavation. 

I .2.2.7 Vault concrete basins and shells. 

I .2.2.3 Leachate collection sumps. 

1.2.2.4 Interior protective coating. 

1.2.2.5 Exterior drainage path. 

1.2.2.6 Vault hydrostatic and air lPakilgP test\. 

1.2.2.7 Diffusion barrier. 

I .2.2.8 Liner for concrete basin\. 

1.2.2.9 Leachate c.ollcction drtrction ,rnd rPmoval <;y<;:,:ris (lr.DRS). 

1.2.2.10 Prccast prcstrc<;scd concrete roof. 

1.2.2.11 Site electricill and in'.,trumPntat.ion, and conduit runs f<lr vaults. 

1.2.2.12 Transfer pit, excess water removal pits, and leachate collection 
pit. 
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1.2.2.13 Encased piping for each vault, and pipe runs for future vaults, 
including c1thod1c protection. 

1.2.2.14 Shielding backf111/d1ffusion barrier and temporary protective 
geotext il e. 

1.2.2.15 Furnish pipe and concrete supports for tie-in at coordinate 
N40522/W45767. 

1.2.2.16 Furnish and install pull wire from PP-10 to PP-11. 

1.2.2.17 Furnish new cable, for installation by others, from PP-10 to PP-11. 

1.2.2.18 Work included to connect Vaults 102 and 103 site to Vaults 104 
and 105 site. 

a. Route encased pipe from approximate coordlndte N40450/W45768
to Vaults 104 and 105. Install encased pipe on coordinate ,140265.5 from 
W45554 to W45450. 

W45430. 
b. Construct electrical duct bank from Manhole 105A to coordinate

c. Provide cathodic protection on encased piping described In
subparagraph l.2.2.18a. Provide rectifier and circuit breaker for tie-In at 
Panel D-PB-01. 

1.2.3 Work Not Included: following work elements are part of Project 
but will be accomplished by others. 

1.2.3.l Pipe tie-in at coordinate N40522/W45767 Including excavation and 
insulation. 

I . 7.. 3. 2 

I. 7.. 3. 3

1 . 2. 3. 4 

1 .2.3.5 

I. 2. 3. 6

1.2.3.7 

I . 3 

ln�tal lc1t ion of lll!W cab],. . roin PP-10 to pr, 11. 

Closure covr.r ,rnd \tie ,t.,bili1ati on. 

Ground water monitoring wrlls. 

Run-on/run-off drainage control ditch. 

Items sh0wn on thr Drawings to hr done by othPr\. 

Excess water pit jumprrs and w,,ter pump a\Sf'l"jli"'•· 

SEQUENCE or WORK 

1.3.1 Work shall be accomplished In following sequence to meet program 
col1Ylll tments. 

1.3.1.1 Complete Vault 102. 

71401010.SPZ.1504 01010 · 2 8-714-(2



1.3.1.2 

1.3.1.3 

Complete Vault 103. 

Complete Vaults 104 and 105. 

1.3.2 Following items of work cannot be started without written 
authorization from KEH. 

1.3.2.1 

1.3.2.2 

1.3.2.3 

1.3.2.4 

1.3.2.S 

1.3.2.6 

1.3.2.7 

I. 4

Start work on Vaults 104 and 105. 

Diffusion barrier. 

Vault and catch basin. 

Leachate collection pipe. 

HOPE flexible membrane liner. 

Asphalt coating. 

Exhauster riser. 

DRAWINGS 

1.4.1 Drawings for construction of Vaults 102 and 103 are listed on the 
Schedule of Drawings and include approximate location of Vaults 104 and 105.

1.4.2 Drawings for construction of Vaults 104 and 105 will be 
replicdtions of Drawings for v�ults 102 ard 103 and will be delivered before 
authorization to proceed with construction. 

PART 2 PRODUCTS 

Not Used 

PART 3 · EXECUTION 

Not Used 

71401010.SP2.1504 

END OF SECTION 
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PART • GENERAL

1.1 REFERENCES

SECTION 01019 

ITEMS FURNISHED FOR CONSTRUCTION 

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

J.l.1.1 Code of Federal Regulations (CFR) 

Title 30 Mineral Resources 
Sub Chapter N - Metal and Nonmetal Hine Safety and Health 

30 CFR �6 Safety and He·lth Standards 
Surface Mr.tal and Nonmetal Mines 

1. 2

1. 3 

SURMITTALS: Nol U,;rcf. 

Gf N! RAL 

1.1.1 H,1tr.rlal and r.quipmr.nl furni,;hr.d or m,Hh' available for 
incoq10r,1t ion into thr Work o1rr srl forth in this Section. Other servicr.,; 
and tll. l lltir.s prov1'1rd ur. covrrr>d in olh!'r s,•clions of this Spr.cification. 

1.3.?. Hr.el the provl,;lons of Srction 9 of lhr. Contr,1cl r.rnrr.11 
Condit.ion,; for itrms furnlsh!'d for constrnctl on. 

1.3.J Providr. KU! aC<I'�'. lo off•,itP prPmi<,('<; whrrr 11,•m� ftirnl<;hPd for· 
conslrncliori arr. stored hr.forr. Incorporation Into th,_. Work. 

I. 4 GRAVfl ANO SAND 

1.4.1 Unmined natural deposits arr. ,wallable al no cost from sit11<; 
designated by KEH within 6 milr,; of Projrct sit,!. KIit makf'\ no 
representation that unmlnf'd materials will meet physical proprrties rf'QtJ1r11d 
in this Sprcification. 

1.4.2 If Conti-actor 11l11rt,; In utili11> availahl11 gr,w11l sllP<; h!' •,h,111 
furnish equipment and labor re(luircd lo excavate, process, load, tran·,port, 
and p 1 ace qr ave 1 and sand. 

1.4.3 Materi�l shall be 1i,;cd only for th!' Work covrred hy this 
�pecificalion and no gravel or ,;and, proce:.sed or unprocr.ssrd, or concrete 
manuf,11tured therefrom shall be transported off the Hanford Sit". 

I . 4. 4 Access to gravel sitf',; and travel between riravel and construction 
sites shal 1 be on roads designated by KEH and use shall be in accordance with 
Section 01500. 
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1.4.5 Operations at gravel sites shall meet the following requirements. 

1.4.5.1 Confine removal of overburden and top soil to areas aesignated 
by KEH. Stabilize blow sand areas after surface has been disturbed with 
ballast or other approved method to prevent wind erosion. 

1.4.5.2 Make no P.xcavation or bank cut within 100 feet of power lines, 
paved roads, railroads, security fences, or other permanent structures. 

1.4.5.3 Excavating and processing shall be in accordance with 30 CFR 56. 
Correct operations identified by KEH to be hazardous to life or property. 

1.4.5.4 Explosives are prohibited articles described in Section 56 of 
the Contract General Conditions and shall not be brought to the Hanford 
Site or proposed for use without written KEH approval. 

1.4.5.5 Temporary structures are permitted at gravel sitt for offices, 
storage, or repair facilities necessary for gravel removal and processing 
operations. No facility for habitation will be permitted. 

1.4.5.6 Use of gravel sites are nonexclusive. Others may also enter to 
excavate material required for other work. 

1.4.5.7 Upon completion of operations clear gravel site of debris, 
temporary structures, and equipment. Grade excavated area, properly slope 
banks, and stabilize to prevent wind erosion. Conditions identified by KEH 
as not meeting these requirements shall be corrected before final acceptance 
of the Work. 

1.4.5.8 Right to use gravel sites may be terminated by KEil for failure 
to meet the requirements set forth or for abandonment of operations under 
this Contract. Right to use gravel site will terminate without notice upon 
acceptance of Work under this Contract. 

1.5 MATERIALS AND EQUIPM[NT 

1.5.1 Materials and equipment listed below will be furnished by KEH, 
for incorporation into the Work.

1.5. I.I Str_:tural backfill material for vaults. 

1.5.1.2 2 inch stainless steel nozzles {PN 2 on reference Drawing 
H-2-90185), base metal PI0H.

1.5.1.3 2 inch carbon steel kickplates (PN 4 on reference Drawing 
H-2-30600).

1.5.1.4 Hazardous waste disposal barrP.ls. 
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1.5.Z Backfill material noted in subparagraph 1.5.l.l is presently 
stockpiled at the Site approximately 1/2 mile from the Project. Materials 
noted in subparagraphs 1.5.1.Z, 1.5.1.3, 1.5.1.4, and 1.5.1.5 will be 
delivered to the Site. 

1.5.3 furnish equipment and labor for hauling, handling, and installing 
backfill material. 

1.5.4 furnish other materials and equipment, shown on the Drawings or 
specified in the Specifications, required to complete the Work.

�ART 2 - PRODUCTS

Not Used 

PART 3 - EXECUTION

Not Used 

71401019.SP2.1516 

END OF SECTION 
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PART - GENERAL

SECTION 01027 

APPLICATION FOR PAYMENT

I.I REFERENCES: Not Used 

1.2 SUBMITTALS: Not Used 

1.3 FORMAT 

:.3.1 Complete Form KEH-1026.00, Progress Estimate Backup, sample 
appended. Contractor developed substitutes for form may be used only with 
prior approval of KEH. 

1.3.2 Complete Form KEH-0959.00, Monthly Estimate of Work Complete, 
sample appended, or include following in letter requesting ,,ayments. 

Subtotal Value of All Pay Items SX,XXX.XX 
Completed to date (Include all modifications) 

Allowance for Material Stored on Site 
Previous Net Allowance 
Minus Materials Placed 
Plus Materials Stored 

Net Allowance 

Subtotal Value Completed to Date 
Less Previous Payments 
Less Other Charges from KEH 

Subtotal Deductions 

Total payment Requested 

less Retainage@ __ % 

Total payment Allowed 

1.4 APPLICATION PROCEDURE 

sx,xxx.xx 
x,xxx.xx 

_x.xxx.xx 

x,xxx.xx 
x.xxx.xx 

x.xxx,xx 

x,xxx,xx 

�x.xxx,xx 

{X,XXX.XX) 

sx,xxx.xx 

l.4.l Payments to Contractor set forth in Section IS of Contract General 
Conditions are initiated by Contractor making application for payment as 
follows. 

1.4.1.1 Begin ap')lication for payment by completin9 KEH furnished form 
referenced in Paragraph 1.3.1. Include, as minimum. breakdown of contract 
price for each item l isled in Section 01310 and percent co�plete for each 
item. 

l.4.1.2 Review backup sheets with KEH and adjust data. 
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1.4.1.3 Finalize application for payment by either completing Form 
KEH-0959.00 or initiating letter containing elements of Paragraph 1.3.2. 

1.5 PAYMENT PROCEDURE 

1.5.1 Upon receipt of application for payment, KEH will audit data and 
check for compliance with requirements of Section 01720. When satisfied 
that contract requirements are up-to-date, Form KEH-0959.00 will be prepared 
and signed by KEH. 

1.5.2 Copy of signed Fom showing amount of payment to be made will be 
furnished Contractor. 

1.5.3 KEH will mail check to Contractor's designated address. 

1.6 ADDITIONAL DATA REQUIRED 

1.6.1 When processing applications for payment and pre�aring payment 
documents, KEH may require data to substantiate and justify amounts 
requested. Processing of payment documents may be delayed tf data is not 
forwarded expeditiously to KEH. 

1.6.2 Requests for payment for equipment or material which Contractor 
has received, but has not installed, shall be accompanied by invoice or 
other data to provide evidence that title to equipment or material ts held 
by Contractor. 

PART 2 - PRODUCTS 

Not Used 

PART 3 - fXECUTION 

Not Used 

71401027.SPZ 01027 - 2 8-714-C2



Contractor: 

Sub1ect· 

KAISER ENGINEERS 
HANfllORO 

PROGRESS ESTIMATE BACKUP 

Con tr act No.: 

Bar.kup For Progress Estimate No.: Dated: 

Item 

-

>-·-· 

------

---

Description 

----

--· -- ----

------ ·----- - ------

--- ··-

-

71401027.SPZ 

Esttrnated Weighted 
Cost Percent 

-------·- - ---

--------· � ------ -

--· 

·-

.. 

--

--- --

---- --

--· ---

-----·-

01027 - 3 

Percent 
Complete 

to Date 

-- -·

>----

--

Sheet of 

-

w·r·o " Total 
Complete s 

to Date to Date 

>--

.
. 

·-

-

lt(H-1026 0v (OJ-17) 
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. 

KAISER ENGINEERS 
MONTHLY ESTIMATE OF WORK COMPUTED 

I 

HAN�CJRCJ I 
Cofttraci or ,.o. No. lst1111•t• Ho. . D•te I -

N•"'• ot Contractor 

I 
Addtfll . 

. -1
N•ture ol Worlr 

I 
I '"'"; Amou11t of Contract Total AfflOUllt of 'l.1od1f1cat10111 to 0ate Total .Ad1u11H Con1r.a Jullow,,t 

Is s 

0.w:nc,T1011 __. I 
( n,"'ated Worlr Comoleted 10 IOatel I I 

L,ftS: 
s 

,r.-,,o"1 , •Y"' •"" 

01'••• Cha,9e1 
s I Ibo•••" letowl 

TCMal OedunM>nt (S ) 

�ed ,ayfflellt ll�1t•d s 

Len••u�• ""' s 

local ,a.,...eftt Allow.d s 

I certify th,t I hh• ..... tied 1h11 pe,,o�,c•I e1t1m,ie dlled lo, S 
and th•, 10 the b•11 of my knowtedg• ,,.d bel••f ,, ,, • true ,,.d cott•C1 nu•'"•"' of y,o1\ perfo,med ,..., 1h11 the contractor·, na,..,..,.., of 
hrt ,ttour,t •nd ,,.,ount dv• h,,., ,, cort� ,,.d 1un. •nd tr•• ouar,1,1,n ,,.clvded ,,. th,1 ernmat• h•v• been perfo11ned ,,, fu• accord•"<• w•th 

the te,m, and cor,d,t1on1 of tr•• corrnoond,ng co1t1trvct1or, docvmenu 

FOR l"'HE CONTRACTOR ICAtSEII (NGIN(OS HANFOIIO coM,AN'I' 

ly ., 
END OF SECTION 
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PART - GENERAL

SECT ION o I 040 

COO RO I NA TI ON 

1.1 REFERENCES: Not Used

1.2 SUBMITTALS: Not Used

1.3 CONSTRUCTION ACTIVITIES

1 3.1 Coordinate construction activities to ensure efficient and orderly 
sequence of work, with provisions for accormiodating items to be installed 
later. 

1.3.2 As noted in Section 29 of the Contract General Conditions, other 
contracts may be under construction concurrently with the Work Included in 
this Specification. Coordinate activities with other contraLtors for mutual 
benefit. Coordination meetings may be required In addition to progress 
meetings to keep parties informed of scheduled activities at Interface points. 

1.3.J Following activities require Interface with work by others. 

1.3.3.1 Casing on existing monitoring well E-25-33 south of Vault 105 
will be extended by KEH during backfill operations. 

1.3.J.2 Install cover blocks for pits and drain seal assemblies for test 
fit to he witnessed by KlH. After demonstration of proper flt, remove cover 
hlocks and plugs and store on dunnage or pallets at Project Site. 

1 .3.3.3 Excavation for additional vaults will be performed by others 
during 1990. Do not store equipment or facilities cast of coordinate W4�400 
when excavation begins. Access to va11lt conslruLlion area may be rerouted 
accordingly. 

1.4 CONNECTIONS 10 EXISTING SYSTEMS 

1.4.l Advance notice of work that will affect existing systems shall be 
given to KfH. Careful planning and scheduling of work activities is required 
to coordinate iperatlons of existing systems to keep disruptions at minimum. 

1.4.2 As required in subsection 50.7 of Contract General Condition� 
connections to existing systems shall be scheduled well in advance for work

to be done. KEH will coordinate schedule with Contract:ir ?1d system 
operators. 

1.4.3 Connections to existing systems shall be accomplished during 
system outage not to exceed 4 hours. 
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1.5 ACCESS TO WORK AFTER POSSESSION 

1.5.1 As each vault is completed KEH will take possession and access 
will be restricted. 

1.5.2 Access to warranty work set forth in Section 24 of Contract 
General Conditions or access to work after possession set forth in Section 20 
of Contract General Conditions will be coordinated by KEH with other 
contractors, and users of facility. Notify KEH in advance of proposed work

to minimize disruptions. 

PART 2 - PRODUCTS 

Not Used 

PART 3 - U�!JllQtt 

Not Used 
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PART - GENERAL

SECTION 01043 

J08 SITE ADM-1-N-lSlRATlON 

1.1 REFERENCES: Not Used 

1.2 SUBMITTALS: Not Used 

1.3 WORKING HOURS 

1.3.1 Working hours for this Contract are from 7:15 am to 3:45 pm Monday 
through Friday except holidays to avoid congestion at intersection of Route 4 
and access road. 

1.3.2 For other than normal working hours refer to :ection SI of the 
Contract General Conditions. 

1.4 BADGE, DOSIMETER, ANO ORIENTATION 

1.4.1 Work being near the 200-E Area in the Controlled Access Area of 
the Hanford Site, the following ire 1ppliuble. 

1.4.1.1 Badge, dosimeter, and orientation requirement� in accordance with 
Section 56 of Contract General Conditions. 

1 .4.1 .2 Badges will not be provided until the Notice to Proceed letter 
has bePn signed and returned to KEIi, supervisors have attended KEIi safety 
training course, requirements of Section SS of Contract General Conditions 
have been received by KEH, and Sile labor Conf�rcnce and Preconstruclion 
Heeling set forth in Section 01200 have been completed. 

I.� EVACUATION DRILLS

1.S.1 Persunnel working on the lfanford Site are rcqulrpd to participate
In emergency evacuation drills held approximately once each calendar quarter
and lasting approximately l hour.

l.S.2 Maintain daily log or other suitable record of names of Contractor 
and subcontra-tor personnel working on the llanford Site. 

1.6 SECURITY 

1.6.1 Policy and Procedures: Contractor employees arl required to meet 
with security policy and procedures set forth in K[II-MA-6, Safeguards and 
Security Manual. tupies of manual will be provided to Contractor upon 
request after award of Contract. 
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l. 6. 2 Security Escorts 

1.6.2.1 Contractor personnel not having "5" or "3" security clearance, 
working within 200 East Limited Area require security escorts. Escorts are 
provided by KEH at no cost except as set forth ir. subparagraph 1.6.2.4. 

1.6.2.2 Provide list of employees and vehicles to be used inside Limited 
Area and anticipated start and duration of utilization. Provide list 1 week 
before start of work for escort requirement determination. Provide weekly 
work schedules of employees, not later than Thursday of preceding week 
(minimum 24 hour notice required for changes), for KEH to provide sufficient 
escorts. 

l.6.2.3 Escorts will be assigned from the KEH trailer located outside
Limited Area near Access Gate No. 814. Personnel shall meet and transport
assigned escorts from that location. Provide space within contractor vehicles
to acconrnodate necessary prrsonnPl escorts. Minimum l escort is required in
e1ch vehicle.

1.6.2.4 Contrictor may be charged for escorts when Pscorts have been 
requested and Contractor personnel do not show up at time and place specified. 
Charges will be made at rate of SIS.00 per hour for each escort for time 
lost waiting for Contractor personnel. 

I . 7 

I . 7. I 

SAFElY REQUIREMLNTS 

r ire Safety 

I. 7. l. I Contractor ls rrquirrd to addrr•,<; fire safr.ty a� part of 
ron<;trurt ion safrty plan rrrp1lrrd by SPrtion 55 ,1f Contr,1ct r,rneral 
londit1on<;. Incorporate followinq firP ,;afP!y rPquirPmPnt.'i into con'.tructlon 
safety plan. 

c11ttinq. 
a. RrmovP or shlrld rombustlhlr matrrl,lh wh\lr wrldlng or

b. Maint;iin firr w,1tch for 1wriod of 1/7 hour ,1f!Pr < P',•.,11 ion of 
wrlding, cuttinq, or grinding. 

grindinq. 
c. Utili1e portable shiPld·. whl'revcr Wf'lclinq, cuttin<J, or

ti. Have fully char9rtl firP extin9uishen available wh"nrvrr 
wr.ld1n9, cuttinq, or qrindinq. 

e. Mear•, to control iqnit ion of brush fires.

I . 7. I. 2 Sre Section 01500 for off-ro.1d drivinq and <Jr,1,-; fire ;irevcnticn 
requirements. 
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1.7.2 Safety Apparel 

1.7.2.1 Personnel shall wear appropriate footwear in construction areas.

Tennis shoes, canvas type shoes. or open toe shoes do not meet this 
requirement. 

1.7.2.2 Hardhats shall be worn at all times. 

PART 2 - PRODUCTS 

Not Used 

PART 3 - EXECUTION 

Not Used 
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SECTION 01050 

SURVEY AND FIELD ENGINEERING 

PART l - GENERAL

1.1 REFERENCES: Not Used 

1.2 SUBMITTALS: Not Used 

1.3 QUALITY CONTROL 

1.3.l Establishing alignment. location, and grades shall be the 
responsibility of a Land Surveyor registered in the state of Washington. 

1.3.2 Deliver field notes, records. and documentation to KEH at 3 month 
intervals to review and verify procedures used and accuracy of work.

1.4 SURV[Y DATA 

1.4.l Basic reference points with coordinate descriptions and bench marks 
with elevation identified, as shown on the Drawings. will be located by 
others. 

1.4.2 Contractor shall be responsible for preservation of bench marks

and reference points, including stakes or other markers established until 
removal is authorized by KEH. 

1.5 PROCEDURES 

1.5.1 Before Initial layout, field verify horizontal and vertical data 
furnished. Report discrepancies to K[ll before proceeding. 

1.5.2 £stablish adequate number of pe. Janent reference points, to b� 
used during construction, referenced to original control points. Record 
locations with horizontal and vertical data on project record documents. 

1.5.3 Protect and preserve control and reference points until Work Is 
complete. Report loss or destruction of control points to K[H. Report 
relocation or change in data affecting rPfe,ence points. 

1.5.4 Periodically verify data for control and reference points, and 
construction stakes to maintain construction accuracy. 
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PART 2 - PRODUCTS 

Not Used 

PART 3 - EXECUTION 

Not Used 
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PART 1 - GENERAL

SECTION 01065 

r'ERMITS 

1.1 REFERENCES: Not Used 

1.2 SUBMITTALS: Not Used 

---------. 

1.3 FEDERAL, STATE, AND MUNICIPAL LAWS, CODES, AND REGULATIONS 

1.3.l Permits or licenses to do business required by Federal, State, 
and Municipal laws, codes, and regulations are the responsibility of the 
Contractor as stated in Section 6 of Contract General Conditions. 

1.4 HANFORD SITE PERMITS 

1.4.1 General: Before certain types of work can be performed at Hanford, 
Contrdctor is required to have a permit. Permits are provided by KEH at no 
cost, however, Contractor shall furnish information required and notify KEH 
in a�vance of work which requires a permit. Contractor shall meet the 
requirements and restrictions set forth in each permit. 

1.4.2 Excavation: Do not excavate without permit set forth in 
�ubsection 50.9 of Contract General Condition�. Post permit at Site. 

1.4.3 Backfill Permit: Permit ,·equired for each element of fill and 
backfill and good for 5 days or duration of work element provided Work does 
not stop for 5 con�ecutive days. Complete permit form, furnished by KEH, 
and return to KEH for approval before starting work. Permit shall be kept at 
Site. 

1.4.4 Welding and Cutting Permit: Welding or flame cutting requires a 
permit. Permit is good for duration of Contract. Provide process to be used 
5 days before start of welding for K£11 to furni�h permit. Permit shall be 
kept at Site. 

1.4.5 R�diation Work Permit {RWP): Permit required before entering area 
designed as radiation zone. Permit will be furnished by KEH and shall be 
posted outsid• zone for employee use. 

1.4.6 Oversize Load Permits: In addition to a Washington State permit, 
obtain from KEIi permits for each movement of each oversize vehicle or load 
within the Hanford Site. See Section 01500, subparagraph 1.6.4.3 for 
additional requircm0nts. 
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PART 2 - PRODUCTS

Not Used

PART 3 - EXECUTION

Not Used
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END OF SECTION 
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PART - GENERAL

1.1 REFERENCES

SECTION 01100 

SPECIAL PROJECT PROCEDURES 

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

1. 1. 1. ! Federal Standards (FED STD) 

FED-STD-313B 
Including CHG NOT 1 and 2 

Material Safety Data Sheets 
Preparation and Submission of 

1. I. 1. 2 Washington Industrial Safety and Health Act (Wl�HA) 

Washington Administrative Code (WAC) 

Title 296, Labor and Industries 

Chapter 296-62 WAC Occupational Health Standards-
Safety Standards for Carcinogens 

1.2 SUBMITTALS: Refer to Section 01300 for submittal procedures. 

1.2.l Air Quality Test Heports: Submit test r<'po,·ts showing air qualil/ 
supplied by respirator compressor has been tes•�d within last 6 months and 
meets Grade E requirements. 

1.3 APPLICATION or COATINGS 

1.3.l During application of coatings, provide respiratory protection in 
accordance with manufacturers recommendations on material safety data sheets 
for products being applied. Supplied-air respirators wi 11 be required during 
application of polyurethane insulation. Respirator protection shall be in 
accordance with WAC 296-62-071 and Contradnr shall have mini:r:al acceptable 
respirator progr,1m outlined in WAC 296-62-07109. 

1. 3 . 1 . 1 Contra c t Jr s l; pp 1 i e d ,1 i r r <' s p i r a tors re q u i re Grad c E a i r qua 1 i t J . 

having following characteristils, for breathing air systems. 

(_on s t i t u c n t 

Oxygen 
Hydrocarbons (condensed) 
Carhon Monoxide 
Carbon Dioxide 
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*Term ATM (atmospheric) denotes oxygen content normally present
in atmospheric air. Numerical values denote oxygen limits for
synthesized a1r.

1.3.1.2 Breathing air system shall be monitored for following conditions. 

a. Loss of power to compressor motor.

b. Low pressure air receiver tank.

c. Compressor overheating.

d. Carbon monoxide levels in excess of requirements for Grade E
air. 

1.3.1.3 Provide audible and visual alarms for conditions listed in 
subparagraph 1.3.1.2. 

1.4 CONrJNEO SPACES 

1.4.1 Vault interior is confined space after 4 sides have been erected. 

1.4.2 Requirements of WAC 296-62-145 shall be met before entering or 
working in confined spaces. 

I .5 flAZARDOUS MATERIAL REQUIREMENTS 

1.5.1 Provide listing of ha,ardous products anticipated for construction. 
Provide �aterial safety data sheets (HSDS) for each product listed. 

1.5.2 Hazardous products, whether specified or recorTY,1ended and 
voluntarily requisitioned by Contractor, shall be governed by requirements 
of F£0-SI0-313 and Section Ill of Contract General Conditions. 

I .5.3 Discard hazardous construction waste such as cleaning solvents, 
waste oil, and antifreeze in disposal barrels provided by KFH. Identify, 
separate, and minimize hazardou'.. waste. Disposal will be by KEH.

1.5.4 An area adjacent to Project site will be designated as washout 
area for concrete trucks. Remove hard�ned concrete periodically and at 
completion of Jork, and dispose of at central landfill. 

PART 2 - PRODUCTS 

Not Used 

PART 3 - EXECUTION 

Not Used 
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PART - GENERAL

SECTION 01200

PROJECT MEETINGS 

1.1 REFERENCES: Not Used

1.2 SUBMITTAL$: Not Used

1.3 MEETING PROCEDURES

1.3.1 Representatives from KEH and Contractor, including major 
subcontractors, shall participate in project meetings. 

1.3.2 Meeting times and locations shall be mutually ayreed to by 
Contractor and KEH, and will be held at the llanford Sit� in Richland, 
Washington. KEIi will issue notices of meetings and prepa, e minutes. Meeting 
minutes will �e distributed to µroject participants. 

1.4 SITE LABOR CONF[RENC[ 

1.4.I Before starting construction onsite, Contractor anC subconlr�ctors 
shall attend informational conference on Hanford Site labor requirements 
applicable to Project. Contractor shall schet1ule conference with KEH and 
id,·ntify crafts for Project. Kfll will attend and provide meeting notice lo 
rcpre�entatives from labor organiza• ions whose members may be utilized in 
con:.truction. Contractor shall contlllct mr.r.tinq ,rnd present proposed work 
pl.rn ,rnd craft utilization. Contr,1ct GPner,11 Conditions relating to labor 
w1 ll he reviewed. 

1.5 PR[CONSTRUCTION Ml[JING 

1.5.1 Meeting will be scheduled by KEH before :.tart of onsite work. 
Authorized representatives of Contractor and major subcontractors shall 
attend. KEIi will advise other<. having interest in Project. Meeting will 
be chaired by KEH. 

1.5.2 Following items, as minimum, will h1! incorporalC'd into a9enda 
for meeting. 

l.S.2.1 Point of contact, key pP.nonncl (Operating Contr,1ctor, Safety,
QA/QC, Acceptance Inspectors, etc) and contracts personnel.

I.S.2.2 Schedule requirements and restraints, submittals and work
limitations.

1.5.2.� Safety, construction progress mcctin(_Js and frequency, and certified 
payrolls. 

I .5.2.4 Report requirement> and frequency. 
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1.5.2.5 Major material and equipment lists. 

1.5.2.6 Vault liner preinstallation meeting required in Section 02755, 
subparagraph 1.3.4.1. 

1.5.2.7 Other pertinent items. 

1.6 CONSTRUCTION PROGRESS 

1.6.1 Meetings, held weekly at time and locativn determined at 
preconstruction meeting, will be approximately 1 hour long. 

1.6.2 KEH will chair meeting and request attendance of key personnel 
required. Authorized representative of Contractor and pertinent 
subcontractors shall attend. 

1.6.3 Purpose of meetings is to monitor status and pruvide forum for 
e�change of pertinent Project information. Major topics may include, but 
not be limited tu, following. 

Schedule, cost and construction status. 

Oesign and scope changes 

1 . 6. 3. I 

1. 6. 3. 2 

1. 6. 3. 3 

1. 6. 3. 4 

1. 6. 3. 5 

I. 6. 3. 6 

Submittal status, key material and equipment delivery status. 

Potential problem areas. 

Action item status. goals for next meeting. 

Other appropriate items. 

1.6.4 Minutes will be issued by KEH as promptly as possible following 
meeting. Action items will be identified with asstgned follow-up. Issue� 
resolved will be reported in the minutes, as well as closed action items. 

1.7 DAILY STATUS 

1.7.1 Informal meetings will be held each work day, Jt time and place 
determined in the field, to rP.view scheduled activities and hold or witness 
points. 

PART 2 · PRODUCTS 

Not Used 

PART 3 - EXECUTION 

Not. Used 
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PART 

1. 1

GENERAL 

DESCRIPTION 

SECTION 01300 

SUBMITTALS 

1.1.l 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 sun,narized in 
Schedule of Submlttals. Each submittal Is identified by Submittal Number, 
Reference Section, and Title. Submittal� are required for either Review and 
Approval or RP.view for Record. 

l .J.2.J Submlttals requiring Rr.view and Approval are thosn which shall 
receive approv,11 before procuremr.nt, fabrication, or construction Is started. 

1.1.7..2 Submittals rl'q11irinlJ Jil'vil'w for Hr.rnrd arc th')Se which Contractor 
m;iy pror.rrd with procurement, fabrlc;itlon, construct Ion, or acceptancr 
testing, but accrptance i:; contlnql'nt upon cornpli;inre with DrawimJ� dntl 
Sprclfication,;. 

1.1.3 Supplrmental Submitt al\ ,11·1 1 lniti.1!P<I by Contractor In accord,'lnCI' 
with Section 01630 for cori\idPral.ion of sub•,lilutP product\ or corrr.ctivr. 
pr,),ed11rP� and rrq11lrP HPviPw ,me! Approval. 

l . ? sunH ITT AL PIWCf DUil! s

1.7.l lran�mit submitt ,11\ for P,Hh v,1ult lo KIii by IJ,1!.1 lr.u1•,rni!.t.1l 
form. Identify submittal� by ·,,wit n111111>1•r· .. 

1.2.2 Identify each submittal by Submittr1l Numbrr, lh•f<>rence Section, 
and TitlP noted In the Srhrdulr. of Submittal�. Number of copies required 
for rrtcntion by KUI arc shown in SclwdulP and in<:ludP 2 copies to be 
returned to Cont,·actor. Additional copie� required for Contractor uses 
shall br added. 

1.2.3 Re 1 'ew each suhmittr1l for c1,:nplP1PnPss, compliance with Contract 
Dor.umrnts, and prop r identification hdore s0ndinCJ l.o KfH. Submittal data 
'.:.hall either be stamped showinc.J review procro•,s has t,1kl!ri µ!Jce or Data 
Traw,mittal form may be si<pwd with statpmpnt of "f{pviPwL:cJ for Comp! iance." 
Submittals not starnprd or Si<Jned to :,how r!'view will hp rel med without 
consideration. 

l.2.4 Submittals requiring Review JncJ ApprovcJl will b0 '..tamped I.Jy KEH 
and marked "Ap;-iroved", "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. 
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1.2.4.1 Approved submittals are identified by submittal stamp with 
"Approved" or "Approved with Exception" box checked. "Approved" signifies 
general concurrence to achieve conformance with design concept of Project 
and compliance wHh requirements of Contr-act Doc.uments. __ "ApQroved with 
Exception" signifies general concurrence with noteworthy collVllents 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 a 1d Resubmit." Submittal is considered by KEH to be technically 
�,ficient or incomplete and therefore, unacceptable. Resubmlttal is 
required, hence fabrication, procurement, or performance of procedures shall 
not proceed. 

1.2.4.3 Upon receipt. oi dr.ficicnt submittal data, Contra •or shall make 
corrections notPrf on transmittal and rr.suhmit data to K[H within 10 calendar 
days. 

1.2.5 Mall'rials and r.quipmf'nl f,1hric,,t('cf or in!;tal l"d without requirr><1 
.,ppr,vr.cl submitlals, or which diff<>r from approvr.d Drawings or V"ndor data 
are subject to rejection and replacr.mr.nt at Contractor's P.>q1ensr.. 

1.2.6 0('1ays arising out of Contr,,ctor's f,,ilurr. to submit In timrly 
m.rnnrr rl'qulrr.cl Orawlngs and othr,· rrl;1trcf d,11., cfrHrihr.cl In Contract
Documents shall not constilull' rxr.uc;;ihlr cfrl.wc; for rxtrr,sions, unless
rxcusahlt' under other provisions of Conlr.tcl. ContrMt.or c;h,111 allow IS
calrndar rl.1ys for Kfll rl'virw ,lnd dlc;poc;lt.inn of suhmittalc;, in<lu<ling shop
drawings and vr.nclor information, rf'qulrrd to !u• ,urnishPd b y Contr,1ctor.
Time pr.rior1 will br. mr.ac;11rf'd from <l,tlr of n•<Pipt. of submittal in Kfll's
officP to date of return mallinq to f.ontr·actor.

1.2.7. Contractor Is responsiblr for climenc;ion, to br. tnnfirmr.d and 
correlated at worksite. 

1.2.8 Submittals for Rr.virw "nd Record will br. rcviewr.<1 ,rnd filr.1. 
lncoinplctc or inaccurate fiat.., will br rrturnecl to Cont.r,1ctor marked 
"Rcsuhmit" with appropriatP romment.s, and ii •m-; 11ror11rr<f nr wnrr prrformt>rl 
shall be corrected. P,1yme11t for cquipmtnl will not. he made unless rr.quirf'd 
Certified Vcndl.,· Inrl'rmation (CVI) has bPPn furnished. 

1.2.9 Supplement.al S11hmittals sh,111 <onl,1in sufficic>nt data required 
in Section 01630 to show substanti,11 complL,nce with Drat.ins. and 
Specificati ons. Substitute product. submittals sh.ill contain as minimum, 
outline dimensions, , perating clcaranrr.s, and r.nginecring data. Identify 
each submittal by SpPcification Srction numbl'r and Paragraph n11mber or 
rcfcrcnr.cJ Drawing number and detail. Improperly identlfir.rf or incomplete 
submitt.als will he returned without c:onc;idr.ration. 

I .2.10 Procedures for performing ccrtai� it�ms of work are required to be 
submit led for Rev i cw and Approva 1 before work i '.; ccmrncnced. Those work 
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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 wcs-a-pproved. 
Submittal will be reviewed by KEH and if acceptable retained for record. If 
previously approved procedure ts not acceptable submittal will be returned 
with requirements for resubmtttal. 

1.3 SCHEDULE OF SUBHITTALS 

Submittal 
Number 

Submittal 
Title 

CONTRACT GENERAL CONDITIONS 
55.2 Safety Pro9ram and 

Job Safety Analysis 

55.3 

55. 5. 1 

55.6 

Industrial Injury/ 
Illness ExperlencP 

OSltA Form No. 200 
Report 

fquipmenl Cerll
ficat.1on 

SPECIAL PROJECT PROCEDURES 
01100/1.2.l Air Quality Test 

Reports 

PROGRESS srnrnuLES 
01310/1.2.1 P1ogress Schedules 

01310/1.2.2 

01310/ 1 . 2. 3 

CPM Project Schedule 

Initial Weekly Work 
Schedule 

Quantity 

5 

5 

5 

5 

5 

5 

5 

2 

71401300.SPZ.1353 01300 - 3 

Review and 
Approva 1 

5 days b fore 
start of work 

Before 
equipment 
use 

30 days 
after notice 
of award 

30 days 
after notice 
of award 

10 oays after 
notice to 
proceed 

Review 

For Record 

5 days 
before start 
of work and 
each month 

5th working 
day, each 
month 

2 days 
be fore 
bringing 
equipment 
on!> I le 
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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 

O 1310/1.2. 5 Start-up Schedule 5 5 days after 
notice to 
proceed 

CONSTRUCTION FACILITIES AND TEMPORARY CONTROLS 
01500/1. 2 .1 Anchoring and Enclosure 10 Be fore p lac Ing 

Methods field 01 flee 

SUBMIT FOLLOWING FOR EACII VAULT 

DIFFUSION BARRIER 
02145/1.2.l Laboratory Reports 10 Before 

delivery 

02145/1.2.2 Manufacturer's Data 10 Before 
mlxtnQ 

02145/1.2.3 Handling Procedure 10 Before 
delivery 

02145/1.2.4 Placing Procedure 10 Before 
delivery 

0214 5/ I . 2. 5 Compac l i ny Procctluni 10 Before 
delivery 

02145/1.2.6 Geotext11 e Installation 10 Before 
Procedure installation 

EARTHWORK 

02200/ I. 2. l Method to Prevent 10 Before 
Darr1ge During excavation 
Excavation 

HOT - LA ID ASPHALT IC CONCRETE PAVEMENT 
02512/1.2.1 Laboratory Reports 10 Br fore 

delivery 

02512/1.2.2 Handling and Placing 10 Before 
Procedure delivery 
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Submittal Submittal Review and Review 

Number Tit 1 e Quantity Approval For Record 

LEACHATE COLLECTION SUMP LINER 
02752/1.2.l Fabricator 10 Before 

Drawings and fah.rication 
Procedures 

02752/ 1. 2. 2 Certified Material 10 Before 
Test Reports (CMTR) delivery 

02752/1. 2. 3 Filler Material 10 Before 
Control Procedure fabrication 

EXTERIOR O�AINAGE PATH 
02753/1.2.l Fabricator Orawlnys 10 Before 

delivery 

02753/1.2.2 Installation Plan 10 Before 
Installation 

02753/1.2.3 Manufacturer's Data 10 Oefore 
fabrtcatton 

02753/1.�.4 Surface Accrptance 10 Be fore 
t n st a 11 at ion 

02753/1.2.5 Care and Repair 10 Oefore 
Instructions acceptance 

Wf1STE DISPOSAL BASIN LINf.R 
02755/1.2.1 Installation Drawing<, 10 Br fore 

del tvery 

02755/1.2.2 Installation Procedure<, 10 Before 
Install at ton 

02755/1.2.3 Manufacturer's Data 10 Oe fore 
fabric.it ion 

02755/1.2.'1 Samples 10 Upon com-
pletion of 
fabrication 

02755/1.2.S CerLified Material 10 i3efore 
Test Report� (CMTR) delivery 

02755/1.2.6 Care and Rep;iir 10 Before 
Instructions acceptance 
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Submittal Submittal Review -and Review 

Number Title Quantity Approval For Record 

WASTE DISPOSAL BASIN LINER (Continued} 

02755/1.2.7 Cert 1f1cates of 10 Before not ice 
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 Installation Plan 10 Before 
i11stallatlon 

02756/1.2.3 Manufacturer's Data 10 Br.fore 
fabrication 

02756/1.2.4 Care and Repair 10 Before 
Instructions accept.anr:e 

02756/1. 2. 5 Certified Material 10 Be for" 
Test Reports (CMTR) de 11 vr�ry 

02756/1.2.6 Cert 1f lcate of 10 At. time of 
Conformance del Ivery 

02756/1.2.7 Certificates of 10 5 days after 
Experiencr. notice of award 

02756/1.2.8 Manufacturer's 10 5 days aftrr 
Qual it.y Control P1an notice of award 

CAST-IN-PLACE CONCRETE 
03300/1. 2. 1 Form Coating Material� 10 Ref ore use 

03300/1.2.2 Certification of 10 Before 
Ready Mixed Concrete mixing 
Production F ac i 1 it i es 
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Submittal Sublltttal Revtew and Review 
Number Tttle Quantity Approval For Record 

CAST-IN-PLACE CONCRETE (Continued) 
03300/1. 2. 3 Certified Test 10 Before 

Reports for delivery 
Reinforcing Steel 

03300/ 1. 2 • 4 Retnforctng Steel 10 Before 
Fabricator Drawings delivery 

03300/1. 2. S Block Dhgram 10 Before 
tnstalliltton 
of forms 

03300/1. 2 .6 Concrete Hatertals, 10 Before 
Htx Des tgn and mtxtnQ 
Htx proport tons 

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 ttme of 
Conformance delivery 

VAULT ANO BASIN CAST-IN-PLAC( f.ONCRETC 
03301/1.2.1 Fonnwork 10 Before 

Installation 

03301/1.2.2 Form Coating Materials 10 Before use 

03301/1.2.3 Certification of 10 Before 
Ready Mixed Concrete mixing 
Production Facilities 

03301/1.2.4 Labor·atory Test 10 Before 
Reports del Ivery 

03301/1.2.5 Reinforcing Steel 10 Before 
Fabricator Drawings de 11 vr1ry 

03301/1. 2. 6 Manufacturer's Data 10 Before 
del Ivery 

03301/1.2. 7 Certif;ed Test Reports 10 Before 
delivery 
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Submittal Submittal Review and Review 

Number Title Quantity Approval For Record 

VAULT AND BASIN CAST-IN-PLACE CONCRETE (Continued) 
03301/1.2.8 Schedu 1 e for 10 Before 

Concrete Placement installation 
of forms 

03301/1. 2. 9 Mix Design 10 Before 
mixing 

03301/1.2.10 Hix Certification 10 Before 
mixing 

03301/l.2.ll 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.?.14 Weather Protection 10 Before 
During Placement placement 

03301/1.2.15 Curing and Protection 10 0efore 
placement 

03301/1.2.16 Pump Concrete 10 10 days before 
placing concrete 

03301/1.2.17 Methods for Control 1 Ing 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 RecorJs of Tests 10 Before 
mixing 

03419/1.2.3 Concrete Materials 10 Before 
and Mix Design mixing 
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Submittal Submittal Review and Review 

Number Title Quantity Approval For Record 

P-JlUAST PaE.msm-tOttGRU£-SUT IONS. (,ConUnued,:. 
03419/1.2.4 Certification 10 At time of 

delivery 

03419/1.2.5 Certification of 10 Before 
Prestressed Concrete fabrication 
Production Facil1tie� 

0341�/1.2.6 Manufacturer's Quality 10 5 days after 
Assurance Plan not ice of award

METAL FABRICATIONS 
05500/ 1. 2. l fabricator Drawings 10 Before 

fabrication 

05500/ l . 2. 2 Certified Material 10 Before 
Test Reports (CHTR) de 1 i very 

SPECIAL PROTECTIVE COATING 
09805/ l . 2. l list of Materials 10 Before 

delivery 

PROTECTIVE COATING FOR CONCR[T[ VAULT INTF.RIOR 
09885/ 1. 2. 1 List of Materials 10 Before 

delivery 

09885/ 1 . 2. 2 Certified Material 10 Before 
Test Reports (CMTR) delivP.ry 

09885/ 1. 2. 3 Samples 10 Concurrent 
with CHTR 

INSTRUM£NTATION 
13440/ 1. 2. l Approval Data 10 Before 

delivery 

13440/1.2.2 Cert! f1 ed Vendor 10 Before 
Information ((VI) acceptance 

CHEMICAL PROCESS PIPING SYSTEMS 
15493/1.2.1 Certified Material 10 Before 

Test Reports (CMTR) delivery 

15493/1.2.2 Certificate of 10 At time of 
Conformance deliver.v 
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Submit ta 1 Submittal Review and Review 

Number Title Quantity Approval For Record 

CHEMICAL PROCESS �!PING SYSTEMS (Continued) 
15493/1. 2. 3 Weld Identification 10 Before 

Drawings welding 

15493/1.2.4 F11 ler Material 10 Before 
Control Procedure fabrication 

�5493/1.2.5 Welding Filler Metal 10 Before 
welding 

15493/ 1 . 2. 6 Welding Procedures and IO Before 
Personnel welding 

15493/1.2.7 NOE Persrnnel and 10 Before 
Procedures welding 

HIGH VOLTAGE DISTRIBUTION (ABOVE 600-VOLT) 
16300/1. 2. I Approval Data IO Before 

delivery 

16300/1. 2. 2 Certification Vendor 10 Before 
Information (CVI) acceptance 

CATHODIC PROTECTION 
16640/l.2.l 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 I G Before 
Instruction� installation 

PART 2 PR_QQ� 

Not Used 

PART 3 .u.w 11.lilli 

Not Used 

END OF SECT ION 

71401300.SP2.l353 01300 - 10 B-714-CZ



PART - GENERAL

SECTION 01310 

PROGRESS SCHEDULES 

I.I REFERENCES: Not Used

1.2 SUBHITTALS: Refer to Section 01300 for submittal procedures.

1.2. I Progress Schedules: Submit schedule required in Article 1.3.

1.2.2 CPH Project Schedule: Submit information required in 
Plragraph 1.4.2. 

1.2.3 Initial Weekly Work Schedule: Submit schedule required in 
Article 1.5. 

1.2.4 SuhsPquent Weekly Work Schedules: Submit schedules required in 
Article 1.5. 

1. 2. 5 Start-Up Schedule: Submit schedule required in Article 1.6. 

1 .3 PROGRESS SCHEDULES 

1.3.1 Schedule Identified in Section 5 of Contract General Conditions 
shall bP in accordance with following. 

1.3. 1. 1 Prepare schedule, in form of hori1ontal bar chart of suitable 
scalr, to show percentage of Work scheduled for completion at any time with 
separate bar for each activity. At end of each .. onth or at end of other 
periods of time specified In Contract, Contractor shall prepare and submit 1 
copy of chart showing actual progress at the end of period. 

1 .3.2 Provide subschedule to define critical portions of entire schedule. 

1.3.3 Schedule shall include construction activities, progress 
milestones, and include, but not be limited to, followln<J. 

1. 3. 3. 1 Phase I activities 

a. Bond•· and i nsuranr.P.

b. Mobilization.

c . Su bm it t a 1 s .

d. Furnish HOPE liners, geotextiles, ,rnd drainaqe nets for
Vaults 10: and 103. 

e. Furnish lertehate collection sump liner and risrr for
Vaults 102 and 103. 
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f. Foundation excavation for Vaults 102, 103, 104, and 105.

g. Furnish and place diffusion barrier and asphalt overlay
under catch basin for Vaults 102, 103, 104, and 105. 

h. Form. install reinforcing steel, and place concrete for
leachate sump foundation for Vaults 102 and 103. 

i. Place leachate sump and 4 inch catch basin drainage pipe
and encase in concrete for Vaults 102 and 103. 

J. Form, install reinforcing steel, and place concrete for catch
uasins for Vaults 102 and 103. 

k. Install liner, geotextile, 4 inch perforated pipe, and yravel
for Vaults 102 and 103. 

I. 3. 3. 2 Phar,� II activities 

a. rurnlsh HOPE liner,;, qeot.extlles, and Jralnagc nets for
Vaults 104 and 105. 

b. Furnish leachate collection sump liner and riser for
Vaults 104 and 105. 

c. form, lnsL1ll rl'lnforcing <;t.ePl, ;rnd pL1ce concrete for
leach.1te rnmp foundation for Vaults 104 and 105. 

d. Place lPachatc sump and 4 Inch catrh basin drainage pipe
and encase In concrete for Vaults 104 and 105. 

"· Form, ln�lall relnforcinq stP.P.1, ;ind pl;ice concrete for 
catch basins for Vaults 104 and 105. 

f. Install liner, <jPotrxt.ill', 4 inch perforated pip<', and gravel
for Vaults 104 and 105. 

�l- Form, install r(!inlon i11q •,ll'Pl, and pl.1cr concrP.tr for 
floon fo1· Vault s  102, 103, 104, and 105. 

h. For 1, install reinforcinq r,t.rr•l. ,1nd place concrete for
walls for Vaults 102 and 103. 

1. Furnish electrical and Instrumentation �at, ials required to
complete Vaults 102 and 103. Include l'lectrical distribution transformer at 
Vault 102 and cat�uJic protection materials for TG[ and Vaults 101, 102, and 
103. 

j. 
102 and 103. 

Furnish precast prestressed concrete cover blocks for Vaults 
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k. Furnish prefabricated pipe spools for piping to and over
Vaults 102 and 103.

1.3.3.3 Phase 111 activities 

a. Form, install reinforcing steel, and place concrete for walls
for Vaults 104 and 105. 

and 105. 

105. 

1 side of 

I side of 

l side of

b. Apply asphalt coating to interior of Vaults 102, 103, 104,

c. Install exterior drainage path for Vaults 102, 103, 104, and

d. Place diffusion barrier and backfill around Vault 102 and
Vault 103 to top of walls. 

e. Place diffusion barrier and backfill around ✓aul t 103 and
Vault 104 to top of walls. 

f. Place diffusion barrier and backfill around Vault 104 and
Vault 105 to top of walls.

g. Set µrecast, prestressed concrete cover blocks for Vaults 102,
103, 104, and 105. 

h. f'orm, in<;tall reinforcing '.:.tcr.1, and place concrete for
4 exu•.:!, WdlH pits, v.tult pit, ,rnd lrachate pit for Vaults 102, 103, 104, 
and 105. 

i. 
10'1, and 105. 

Plau concrctr topplnq ov<'r c11v!r' bloc.kc; of Vaults 102, 103, 

j, 

k. 
and 105. 

Pt>rform air lf'ak,Hjr t<''>l on V,wlts 102, 103, 104, and 105. 

Inqall roof pPnPtr.it inn ric;Pr', for V.iulls 107, 103, 10'1, 

] . t II rn i Sh pr f' f .1 tJ r i C .1: I' cf p i p fl ', p O O ] <; f O r· p i p i n fj t O ,) n rj O V f'r 

Vaults 104 .rnd 105. 

m. PLH · 3 fr•r>t of diffll',inn l>arri0r ,rnrl tr>mpnrary prot.f'ctivi>
q Pot P x t i 1 <' o v <' r roof of Va u 1 t s 1 0 2 , I O 3 , I O 4 , ,rn d l OS . 

n . I n s ta l l c n c ,H c cl qr o u t ff' rd an cl ex cc s �, w a � e r 1i i p" l i n cs fro, n 
lie-in point to vault pit for Vai,lts 102, 101. 104, and 105, including piping 
extension for future vaults. 

o. Install enca�crl excess wati>r pipP over vault from vault pit
to 4 excess water pits and lr.ich;itc cril lPcl inn pit t.o f'',.rf'\S water pit for 
Vaults 102, 103, 104, and 105. 
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p. Complete installation of cathodic protection for pipe at TGE
and V1ul t 101. 

Q. Install cathodic protection for pipe to Vaults 102 and 104,
including piping extension for future vaults. 

r. Install power pole, transformers, and electrical service to
Manhole 104. 

s. Install electrical service and equipment to Manhole 102A and
Vault 102. Include 225 kVA distribution transformer.

Jault 103. 
t. Install electrical service and equipment to Manhole 103A and

u. Install electrical service and equipment to Manhole 105A and
Vault 105, and from Manhole 103A to Vault 104. 

v. Install Instrumentation for Vaults 102, 103, 104, and 105.

w. Apply special protective coatings and identification markings
to Vaults 102, 103, 104, and 105.

x. Fabricate and install cast-in-place cover blocks, excess

water pits, leachate collection pit, and vault pit for VJults 102, 103, 104, 

and 105. 

y. Fabricate and install drain seal assemblies, T-handle plugs,
and guard rails for Vaults 102, 103, 104, and 105. 

1. Deliver project record document:. for 'laults 102, 103, 104,
and 105. 

l . J. 3. 4 Demobilize. 

I. 3. 4 Schedule sha 11 show, as m1 n 1mum, ;iccumu 1 a led percentage of 
completion of each activity and total percentage of work completed as of 
last work day of each month. 

1.3.4.1 Develop an ·s· curve from pp,·renld9l! or total work figures and 
superimpose on the schedule. 

I .3.4.2 Show dollar value or percent of total next to r:-ach activity shown 
on schedule. Figures will be basis for dPtr:-rmining pro�1rcs,; payments 
described in Seciion 01027. 

I .3.5 Aclivitie� identified in Pdragr;iph l .3.3 shall include other 
construction, procurement, teslin�. and documentation ncccs�a1·y tu complete 
activity. 
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1.4 CPM PROJECT SCHEDULE 

1.4.l The CPM Project Schedule provided as attachment to Contract 
Documents is a preliminary schedule developed by KEH and does not include 
all procurement, fabrication, and construction activities necessary to 
complete the Work. 

1.4.1.l Basis for preliminary schedule is engineering estimates and 
sufficient concrete forms, equipment, and manpower to allow concurrent 
construction of vaults. 

1.4.1.2 Some activities may be performed during inclement weather. Protect 
work anJ use construction techniques ner.essary to continue with construction. 

1.4.1.3 Preliminary schedule allows 10 days of weather delays. If 
unusually severe weather delays work on activitirs, notify KEil inwnediately. 

1.4.1.4 If allowance for unusually srvere weather delay� Is exceeded, 
acceleratP rrmaining act lvities rPqulred to complete Hlle�tone 3 in time 
specified at no additional cost. 

1.4.2 Submit followlnq to assist 1n chivrlopmrnt of final CPH Project 
Schtd11IP. 

1.4.2.l Estlmatrd ac:t.lvil.y <111r;ition\: fl<lditional activity durations 
sh;il I be in workinq days .11Hl In 1irneral, not. r.xrred 70 clay.-.. 

1.4 7 7 Identify work for P.H.'1 Mt ivity lo tw pPrformPrl on ,;inqle, rloublP, 
or tripll' shift, and work to hr dnnP on!>, 6, or 7 d,1y work wrek. 

1.4 .7..3 ldrntlfy illoqi<;il srqurnrP ,rnd rPl,1,.ion\hip of ;ictivitir.s, 
includinq finish to-st.1rt ,rnd fini,;h to f 111hh rrlat ion\hip'> to hP complde<l 
d11rin�1 performance of Work. 

1.4.2.4 Identi fy manhours , <n•w <,itr'>, and 1luralio11<, for activities 011 

prPliminary CPM Project SchPclulP ,rncl rPvhPd ,HtiviliP'i proro<,rd l>y 
Cont r,1r tor. 

1.4.3 Upon KIii and Cont.r;1,tor cor1111rrp111P lo final !PH Project. Schedulf', 
K[II will issue 5 copiPS lo Contractor for h.'> II'>('. l.onft·,1rtr,r shall pr.rform 
Work in accordancP with Cl'H ProjN.t Sclwd11lP. 

l. 4. 4 After approva I of crM PrnjPct Srh<'d11 IP. ch,rn�I''\ in method of 
operatiny and scheduling shall be qiv1•n Kflf in writinc1, st.1tinq reasons. 
Upon Kfll approval of proposed chr1ngr•s, KIii wi 11 revise C'M, roject Schedule 
and furnish Contract.or with 5 copirs. 

1.4.5 Due to funding limitations, Klll will issue notices to proceed for 
specific phases of work identified in Paragrarh 1.3.3. Each phase includes 
activities necessary to support the critical path. Certain activities, not 
on critical path but on preliminary CPM, are scheduled to start before release 
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of phase in which located. Do not start activity until notice to proceed is 
issued. 

1.5 WEEKLY WORK SCHEDULE 

1. 5. 1 

work. 
Prepare initial and subsequent detailed schedules of next week's 

1.5. 1. 1 

1.5.1.2 

l.S.1.3

1. 6

Schedule shall include following as minimum. 

Work description. 

Location of work.

Work involving outages, overtime, weekends, etc. 

START-UP SCHEDULE 

1.6.1 Prepare schedule, in form of horizontal bar chart of suitable 
scale, to show activities conducted during first 60 calendar Jays after 
receipt of not\Le to proceed. Include procurement, submlttals, and 
construction activities. 

I. 7 INTERFACE SCHEDULES

1.7.l Prepare detailed interface srhPrlules requested by KEH for 
Lompllcated tasks that require detailed planning to assure timely completion 
or for detailed Interface with other work. 

1.8 Rf.VISIONS TO SCHEDULES

1.8.l Whenever KEil determines there are significant variances between 
actual and scheduled progress, endangering compl�tion within Contract 
completion time, Contractor may he required to prepare and submit revised 
progress schedule and revised tnform�tion for CPM Project Schedule. 

I .8.2 Provide narrative report to define problem areas, anticipated 
delays, and impact on schedule. Report corrective action taken, or proposed. 
and its effect, including effect of changes on schedules of separate 
contractors. 

1.8.3 If Contractor fails to s1Jbmil pro4ress schedule specified in 
Paragraph I .3. • within prescribed time, or t1pd.itrd pr0gress schedule and CPM 
information specifieu In Paragraph 1.8.1. within 1·eqt1est"rl time, KEH may 
withhold approval of progress payments t1nlil time Contractor submits required 
progress schedule and CPM information. 

1.9 CONSTRUCT 1 0N MILESTONES 

1.9.1 Specific activities necessary to complete the Work on Vault 102 
have been designated as milestones. Delay'.; in completion of Vault 102 will 
impact testing and filling operations by others. 
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1.9.2 Milestones are identified as follows. 

Milestone 
Number 

1 

2 

3 

Dllic1ption 
Complete concrete walls 
for Vaults 102 and 103 

Complete concrete cap 
over roof panel for 
Vault 102 

Complete construction, 
installation, punchlist 
items, and documentation 
for Viult 102 

Completion 
Period 
237 calendar days 
after notice to 
proceed with Phase I 

369 calendar days 
after notice to 
proceed with Phase I 

431 calendar days 
after not ice to 
proceed with Phase I 

1.9.3 Completion period for each milestone is based on release of phased 
funding within window described in the Agreement. 

PART 2 - PRODUCTS 

Not Used 

PART 3 - EXECUTION 

Not Used 
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PART 

1.1 

I. 2

l. 3

SECTION 01400 

QUALITY ASSURANCE 

GENERAL 

REFERENCES: Not Used 

SUBMITTALS: Not Used 

SPECIFIC CONTRACTOR QUALITY ASSURANCE PLAN (QAP) REQUIREMENTS 

I .3.1 llave documented OAP in accordance with following criteria. If 
QAP is bdsed on national !>tandard, furnish matrix which cross-references plan 
with corresponding requirements listed below. 

1.3. I. I General: Elements of Q/\P include, but arc not 1 imitcd to, design. 
procurement, materlal5, fc1hricat.ion, lnstall.1tion, 1nspcctio11, testing, and 
following. 

a. Provi!;lons for ,;pr.rial rontrols, procrssrs, I.est r?qulpment,
tool-;, ,rnd skills to ,1ttain r·pq111rPcl quality, ,ind df''.<:riptinn of ml'thods to 
cns111"r. quality i', inhf'rP11l in fini'>hrcl work. 

h. I\L1hli\h ,rnd m,1int.1\n doc11rnPri1Pd prorrd1irp•; and Instruction',
dPfinino in\pf'rtion \y•,f1·m to h" 11·.Pd ,rnd r·pcmch tot,,. m,1\ntalrwd. 

r. /\pplir,1blr ·.1i!Hnntl".H!1·.: .1<fiv1tir· ..

d. Pla11nPd conlt",l( f ,Ht 1v1t 1r-·. whr-tt•Pr pPrf nrml'd nn or off
11,rnford Sill'. 

l .1. I.? /\1!1 hor i I y .rnd r1••.pon", i bi l If y

,1. f\l,1bli\h and clo111m1•11t ,rnthor,t; ,rnd 1·r-·.pon•,iti1l1ty of thw ... 
in ch,HqP of qu,1lity ,l','>llr,rn<I' -._y•,!1•1:1. f'pr•,ow, p1•1fo1m1nq qu,1!1ty f1111<!lfrn•, 
\h�ll h.1vP c;i;ffirir>nt ,rnd WP)) dPfinrd ,., ... pow,11Jil1ty, .111thor1 fy, and 
orqani1at ion,11 frr.Pdom In idrnt ify q11,1l 1ty prnhll'm', ,rnrl to 1nlt i,1!1•, 
rf'<OmmPnd, .ind providP \Olution•,. 

h. /\cldrP\', ,1\J!hority to \lop work or to <ontrol furthc•r
orer;itions whrrr rorhiitions Mlvers" to (11ritr,Ht ,rnd q11.1lity rPrp1irPmr.nl'.; ,Hr 
identified and immf'diatf' corrrrlivP Ml ion'. arP r<'quirPd. 

r. Or(Jc1ni1ational \trnrt11r1• ,rnd ri•,pnn•,ib1lity •,hall be such
that rp1al ity arhil'VC'"'1�nt is vrrifiPd l,y pPr'.<H1'. or orqani1,1t ionc; not directly 
re\(HHl'>iblr for prrfo,·minq thP wo,·k. lndiv1d11,1I'., or orq.rni;.it ions re,pon�ihlP 
fo,- <'<.tab' i<.hin9 and exr> rntinq ()Al' may dPll'<J,llP wor·k to otti,,r, but shall 
,· f' t ,1 i n re •, r () n s i t. i 1 i t y . 

d. ,mploy clr•die, it,,d, full-tirr" q11ality assurance indiv1d1Jal to
be onsite whenever work 1s in pr-oqress. 

71401400.SPZ.1097 01410 - l B-714-CZ



1.3.1.3 Design control 

a. Define, control, and verify design activities by Contractor.

b. Specify applicable design inputs on timely basis and translate
into design documents. 

c. Identify and control design interfaces.

d. Verify design adequacy by persons other than those designing
item. 

P. Oesign changes shall be governed by control measures
commensurate with those applied to original design. 

1.3.1.4 Prornrement :'.Ont.ml 

a. Include or refuencr appropriate t.f'chnlul Jnd quality
re(luirements, including (lUallt y  ,1s<.1irancf' rrcords, in documf'nts for 
procurement of items and services. Procun•mPnt documents shall require 
suppliers to have QAP consistent with appllcilble elf'ments of this plan, 
provide for Identification of lest, insprr.ti on, and acceptance requirements 
of purchJses for monitoring and evaluating s11ppl lrr's prrform�nce, and include 
purchaser's requirements for reporting and approving disposition of 
noncon formance s. 

I>. Provlt1r for revi,•w of and ch.inqf's to pro<.1trf'mrnt documents 
to .1ss11rr items or services mrel spf'riflf'd rf'qulrf'mrnl',. 

1.3.1.5 Documf'nt control: Providf' procedurf'S f'nsurinq l.1test approved 
issue of Contract Documents .ire used for proc1trPmf'fl!, fabrication, 
assembly/Installation, inspection, and lestinq. 

1.3.1.6 Control of purchased ilrms and SPrvlc-es. 

a. Selection of rnpplif'r', h,t',<'d on documentrd rvJlualion of
c J pa b i 1 i l y lo prov Ide ft rm s or �; f'r v i I r ·. i n ac ro rd ,rn c r w i l h r: on t r .1 c l 
requirements. 

b. QAP <;hall provirl<' for followinq.

1) Procurf'rnrnt. sourcP f'V,1lu,1tion and selection basrd on
supplier's technical ;ind quality capallilitiP<;. 

7.) �upplier µf'dormar'Cf' evaluations to include conduclinq 
of source inspection� of work in progrr�ss to PnSltrl' compliance to purchase 
requireme·1ts. 
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1.3.1.7 Identification and control of items 

a. Document receiving activities to eAsure items meet purchase
requirements, including identification and markings. 

b. Items accepted at receipt inspection shall have identification
maintained, segregation to prevent co-mingling of similar materials inspected 
to different technical requirements, and controls established to ensure only 
correct and acceptable items are available for fabrication and installation. 

1.3.1.8 Control 
items or services. 
s11ch as those used 
(NOE), and testing 

of processes: Control processes affecting quality of 
Perform special pr'lcesses that control or verify qual Hy, 

in heat treating, welding, nondestructive examination 
by quallflcd/certlfle� personnel uslnq approved procedures. 

1.3.1.9 Inspection 

a. Perform Inspections spPclflcally rrqulred hy (ontract
Documents and �ufflclf'nt additional inspections to rnsure compliance with

Contract requirements. 

b. Document and rrvirw Inspect ion fur rompllancr with Contract
Oocuments. OorumPnled lnsprct lonc-, sh,ll l report trur physlcal/fur.ctlonal 
condition of Inspected activity. 

c. As minimum, prepare dally report and make available for
revlrw hy KIii. Report shall provide sufflclrnt cir.tall to descrlhr. Inspections 
and tP:.ling performed with appllrahlf' Contract. requlremrnt.s rr.frrencf'd anci 
results and drtermlnatlon of Inspections and tests shown. 

cl. Perform verification ,rnd insp1•ct1on hy qualified and certified
persons other than those performinq or directly supervising work being 
inspected. 

e. Identify by writlr-n prac:lice minimum rf'qulrPments for
qualification and certification of insprction c1111I lest per.-.onnel. 

f. Persons deslgnatrr1 as q11,1llfif'cl ,rnd certifircl to perform
lnsperl ions and tests shall be knowlrd9rablr of OAP an1I appropriate Contract 
requirPments. 

g. Comp,etc required Pxaminatluns and inspections, and have
documentation av,,ilahlr for rrv1rw heforP rPqurstin9 overvirw Inspection by 
l(flf. 

J .3.1.10 Test cont ,..ol: Insure trst. prnrPd11rPs 1n< l111fe ,Hid reference test 
objectives and provisions for rn�.11rin<,1 prPreq11isites for r.ach test have heen 
met. 

a. Test procf'dt,res shall identify applicable and adequate
instrumentation is available ilnd usNI, nrcess,1ry monitoring is performed and 
suitable environmental conditions arc maintainrd. 
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b. Instead of specially prepared written test procedures,
appropriate sections of related documents such as ASTH methods, supplier 
manuals, and equipment maintenance instructions may be used. 

1.3.1.11 Calibration of measurement and test equipme"t (H&TE) 

a. Perform calibrations at specified intervals based upon type
of equipment, required accuracy, and frequency of use. 

status. 
b. Maintain records and mark equipment to show calibration

c. When M&TE is found to be out of calibration, specify means
to identify its uses since last calibration and methods to reverify 
acceptability of items previously tested. 

d. Standards used for M&T[ calibration shal I have accuracy
verified directly by, or through precise comparison with lt�al standards 
traceable to the Nallondl Bureau of Standards or other recognized primary 
standards. 

1.3.1. 12 ltandl ing, storing, an<i shipping: ltan<il Ing, storing, cleaning, 
�ac�ing, shipping, and preserving Items shall be controlled to �revent 
damage/loss and lo minimize deterioration. 

1.3.1.13 lnspPctlon, tPst, and operation status 

a. lden'.lf.y st.alus of lnc;prc:t1on ,rnd t<'sl ,1c:tlvlttes e1thl'r on
Items or in documents traceable to it<'m,;, 

b. Specify authority for ,1ppl lc:,1l Lin and rrmoval of taqs,
marklnqs, labels, and stamp-.. 

c. Document status of ongoing fahrlcatlon, ln\tallatlon.
lnspecti0n, and tr.sting dnd make available to KIii tor r�virw. 

1.3. 1.14 Control of nonconforminq itrms 

a. Prbvlde for documentin!1 and c:ontrol 1 in9 nonconforming
material, parts, components, or servicrc;. hddrrss identification, 
documentation, segregation, rr.vlrw, recom�r.ndr.d disposition types, and 
notification t� arr,�ted organilatlon. 

h. Re rr.-;ponsihlr. for prompt dr.tr.c:l.ion, idenlific,1tion, and
documentation of nonconformances. 

c. Require nonconformanc� dispositions of "use as is" or "repair"
to have technical ju�tifications delivered to KEIi for approval before 
effecting dispo,;ition. 

d. Deliver copies of nonconformance reports to KEH at time of
initiation and closeout. 
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e. Identify items or materials not meeting spectfted requirements
and control to prevent inadvertent use, shipment, or intermingling with 
acceptable materials or items. 

f. Reinspect or retest deficient items or materials to same
criteria originally applied. 

g. Take corrective action to prevent reoccurrence on materials
or items manufactured or procured, and extend to performance of suppliers. 

1.3.1.15 Quality assurance records: Define, implement, and enforce records 
system with written procedures, instructions, or other documentation. Records 
shall be legible, accurate, complete, and identifiable to appropriate item 
or activity and protected against damage, deterioration, or loss. 

1.3.1.16 Audits 

a. Verify adequacy of QAP procedures, controls, instructions, anrl
directions by audit, using documentation and requirements a�pl icable to 
areas being audited. 

b. Perform audits by personnel not having direct lire
responslbtl tty in areas being audited. 

c. Audits shall Include examination to verify quality operations
and documentation are In agreement with establt�hed requirements, and to 
assess results of previously Identified corrective 1ctions. 

d. Make documented results of audits available to KEH for review.

1.3.2 KEH may review/audit Contractor compliance with OAP and the 
Contract Documents. 

l .4 INSPECTING ANO TESTING 

1.4.1 In accordance with Section 19 of Contract General Conditions, 
perform following. 

1.4.1.1 Compaction demonstration tests required in Section 02145, 
subparagraph 3 1.1.1. 

1.4.1.2 Compaction demonstration le�ts required in Section 02200, 
subpar<lgraph 3.3.l.2a. 

1.4.1.3 Weld cxi\m:nations and documentati1in requirerl in Section 02752, 
Paragraph 2.3.1. 

1.4.1.4 Pipe coating examination required in Section 02752, 
subparagraph 3. 1.5.3. 

1.4.1.5 Hydrostatic test required in Section 02752, Paragraph 3.2.1. 
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1.4.1.6 NOE required in Section 02752, Paragraph 3.2.2. 

1.4.1.7 Final examination and acceptance required in Section 02753, 
Paragraph 3. 3. I.

1.4.1.8 liner seam and repair nondestructive testing required in Section 
02755, Paragraph 3.3.1. 

1.4.1.9 Liner seam destructive testing required in Section 02755, 
Paragraph 3.3.2. 

1.,.1.10 Documentation required in Section 02755, Paragraph 3.3.3. 

1.4.1.11 Final examination and acceptance required in Section 02755, 
Paragraph 3.3.4. 

1.4.1.12 Final examination and acceptance required in Sectiun 02756, 
Paragraph 3 .3. 1.

1.4.1.13 Quarry aggregate testing required in Section 03301, 
Paragraph 1.3.5. 

1.4.1.14 Aggregate testing required in Section 03301, subparagraphs 2.3.2.1 
and 2.3.2.2. 

1.4.1. 15 Water testing required in Section 03301, subparagraph 2.3.2.3. 

1.4.1. 16 Cement testing required in Section 03301, subparagraph 2.3.2.4. 

1.4.1.17 NOE required in Section 03301, Paragraph 3.2.4. 

1.4.1.18 Visual weld examination required In Section 03301. Paragraph 3.3.3. 

1 .4.1. 19 Vault hydrostatic and air leakage tests required in Section 03301, 
Paragraph 3.3.4. 

1 .4.1.20 Testing precast pres tressed concrete sections required in 
Section 03419, Paragraphs 1.4.1 and 3.3.1. 

1.4.1.21 'fest :able assemblies required in Section 13440, Paragraph 3.2.1. 

1.4.1.22 Survey piping systems required in Section 15493, 
subparagraph 3. 1.2.6. 

1.4.1.23 Perform hPllday testing of coating materials requi!"ed in 
Section 15493, subparagraph 3.1.6.4. 

l.4.l.24 Perform NOE required in Section 15493, Paragraph 3.2.2. 

1.4.1.25 Perform leak/pressure testing required in Section 15493, 
Paragraph 3.2.3. 
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1.4.1.26 Perform compressive strength of foam testing required in 
Section 15493, Paragraph 3.2.4. 

1.4.1.27 Test equipment and wiring required in Section 16300, 
subparagraph 3.3.1.1. 

1.4.1.28 Test equipment and wiring required in Section 16400, 
subparagraph 3.3.1.1. 

1.4.1.29 Test wiring systems required in Section 16400, Paragraph 3.3.2. 

1.4.1.30 Test sensing cable required in Section 16400, Paragraph 3.3.3. 

1.4.1.31 Test mechanical Integrity of conductors to pipe required in 
Section 16640, subparagraph 3.3.8.3 

1.4.1.32 Test conductors for continuity required in Sectlo,, 16640, 
subparagraph 3.4.1.1. 

1 .4.2 In accordance with Section 19 of Contract General Condition, KEH 
will nerform following. 

l. 4. 2. 1

I .4.2.2 

1. 4. 2. 3 

1.4.2.4 

Sampling and testing required in Section 02145, Paragraph 3.5.2. 

Soil compaction tests req11irr.d in Section 02200, Paragraph 3.4.1. 

Sampling anrl tr.sting rr.<1uirr.d in Section 02512, paragraph 3.2.1. 

Concrete testing required in Section 03300, Paragraph 3.3.1. 

1.4.2.5 Reinforumrnt ,1ccrpt.111rr examination rr.<111irr.cJ in Sect.ion 03301, 
Paragraph 1. 4. 2. 

l .4.2.6 Concrete trsting rr.quirrd in SPction 03301. Puaqraph 3.3.1. 

1.4.2.7 Concrete plant corfficirnt of v<1riat.ion and '.,tanilarrl devi,1tion 
results required in Srction 03301, P,1raqrar,h 3.3.7. 

1.4.2.8 (oatiny inspections and trst'. n•quirrd in Section 09805, 
Paragraph 3.4.J and Section 09fHl5. P;ir,1�1r,1ph 3.4.l. 

1. 4. 2. 9 

1.4.2.10 

I . 4. 3 

Witness specific inspr •ction ,rnd witnrss points 

Perform final ,1ccrptancr insprc t ion. 

Specific Inspection and Witnrss Points 

1.4.3.l Adheie to inspr.cti,rn r,oints re<111irrd. fnsure pusonnel have 
completed inspections of and approved rortions of work 'n accordance with 
Contract requirements before riotifyin9 KfH. 
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a. Specific inspection and witness points are defined as follows.

l) Construction inspection (H): Required for witnessing of
specific construction features, before further construction is allowed to 
proceed. 

2) Receiving (R): Special items of fabrication, equipment,
or material scheduled to be delivered to Project site or other designated 
location which require inspection upon arrival. Notify KEH within 4 hours 
after arrival of item. 

3) Witness (W): Selected for inspection at option of KEH.
Work may proceed upon verbal release by KE� or upon expiration of l hour 
beyond scheduled time of witness. 

b. H, R, and W points apply to both onstte and offsite work.
Except where longer notification period ts specified, noti1y KEH at least 
4 working hours before each point for onsite work. For offs.Le work, notify 
KEH at least 3 working days before each required point. 

I . 4. 3. 2

I. 5

H, R, and W points are listed in Article 1.7.

OP[N ITEM DEFICllNCY ANO NONCONFORHANCE REPORTING 

1.5.1 KU! utilizes open items deficiencies and nonconformance report� 
tn document devi1tlons from Contract requirements. 

1.5.1.1 Open item deficlr.ncy: Documr.ntecl on open Items lists available 
from KEH on request. Can be corrected by Contractor without additional 
direction. Correction shall bring item Into compl lance with Contract 
requlrPmcnts, using approved rework procedures o. standards without violating 
application specifications, codes, or stand,,rds. 

l. 5.1. 2 Nonconformanr.e report: Oocumrnted 011 nonconformance report (NCR). 
NCR's document dr.viations from Contract requirements when characteristic, 
documentation, or procedure rrndpr -;  qu,llity of item or· activity unacceptable 
or indeterminate. ldcntlficcl by blue NCR tag, or red construction hold tag. 
Holcl tag prohibits movemrnt, installation, processing or further fabrication 
of nonconforming items pending approval of NCR disposition. NCR tag 
identifies nonconform;inc:r. but docs not rreclude movement, in�tallation, 
processing, or Further fabrication of item. No action shall be taken to 
correct or alter act1;al condition hPforP rerript of ;irrroved disposition. 
Tags arc not to hr. removed by anyone olh!'r than agency who il[Jplied tag. 

1.5.2 Contractor shall en'.'.1irr its organization is rr:..in:.,entcd by 
individuals with r,uf'icienl ;i11thority to com,i,it Cont,·actor to corrective 
action requirements idcntifird by KEH. 

1.5.3 Onen Item deficiencies anrl nonconformanccs reported during 
performance of Contract rrquire resolution before complrtion and final

payment. 
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1.6 WELDING AND NONDESTRUCTIVE TESTING (NOT) PROCEDURE AND PERSONNEL 
CERTIFICATION VERIFICATION 

1.6.l Perform welding and NOT activities by certified individuals using 
procedures in accordance with applicable Contract requirements. 

1.6.2 Welding/NOT Procedure Review: Deliver welding procedure 
specifications with supporting documentation, including applicable procedure 
qualification records (PQRs) including laboratory test reports and NOT 
procedures for KEH review before start of activity and be available at 
Project site and place of fabrication for review. 

l. 6. 3 Welder/NOT Personnel Certification Review 

1.6.3.1 Deliver welder and NOT certifications for review before start of 
activity. Welder certifications shall include applicable documentation 
verifying m�intenance of certification in accordance with a�plicable code. 
NOT certification shall Include Contractor's written practice for 
qualification and certification of NOT personnel. Certifications shall be 
available at Project site and place of fabrication for review.

I .6.3.2 KEIi reserves the right to revoke welder certifications or require 
recertification of welders who, In the opinion of Y.l.lt, are not producing 
acceptable welds. 

I .6.3.3 Disqualification of welders or delays due to problrms with

welding/NUT procedures or prr�nnnel certifications will not be considered 
adequate reasons for adj11stlng Contract prier or performance time. 

I . 6. 4 

src ti ons. 

l. 7

Sec ti on 
Number 

DIFFUSION 
02145/1 

02145/2 

02145/3 

02145/4 

Maintain welding/NOT rrrnrd� whrn req11lrrd in Specification 

SCHEDULE 

BARR I ER 
In It;� l 

OF HOLD, RECflVING, 
------·--

Subject 

crushing 

---- ·----

of gravel 

---

for alffus,on barrier 

Initial coating of gravrl 
for diffusion barrier 

Compaction demonstrations 

Backfill operations 

ftND WITNESS POINTS 
. -- .. -----------·· 

Type Offstte 
-----

H 

H 

H 

H 

... --- -----·--------- ---

X 

X 

Onsite 

X 

X 
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Section 
NUtlber Subject lype -&Uttte 

=--4)nsci
ct♦

EARTHWORK 
02200/1 Compaction procedure H X 

demonstrations 

02200/2 Backfill operations H X 

LEACHATE COLLECTION SUMP LINER 
02/52/1 Int t 1a 1 we ldtng H X 

02752/2 Initial dye penetrant exam- w X 

tnation for final cover 
pass of welds 

02752/3 Completed fabrication II X 

before release for shipping 

02752/4 Arrival of sump liner onstte R X 

for damage, seal openings, 
and storage on dunnage 

02752/5 Arrival of steel riser pipe R X 

for damage 

02752/6 Arrival of filler material R X 

for damage and proper 
storage 

02752/7 Initial welding/bolting II X 

02752/8 Initial root pass dye pr.nc• w X 

trant examination 

02752/9 Initial final cover pass w X 

dye penetrant examination 

02752/10 Hydrustatl� testing lnspcc- II X 

lions 

02752/11 llol lday testing w X 

02752/12 Initial lnstal lat ion of II X 

riser 

02752/13 Final Installation of w X 

riser 
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Section 
Number Subject Type Offs He Onsite 

LEACHATE COLLECTION SUMP LINER (Continued) 
02752/14 Acceptance/verification H X 

survey (location/plumb) 

EXTERIOR DkAlNAGE PATH 
02753/1 Arrival of material for R X 

damage and proper identifi-
cation 

02753/2 Installation of membranes H X 

02753/3 Repair and replacement of H X 

memhr.ine 

02753/4 Acceptance/verification H X 

survey (slopes) 

WASTE DISPOSAL BASIN LINlH� 
02755/1 Raw material sampling and H X 

testing 

02755/, Initial manuf�cturing of H X 

l Iner

02755/3 Manufactured material ll X 

sampling and laboratory 
testing 

02755/4 Visual examinations of w X 

manufactured liner 

02755/5 Initial crating of liner H X 

02755/6 Arrival of 1 Iner onsite R X 

for damage anrl proper ident-
i fi... .1tior 

02755/7 Basin surface inspection H X 

before liner installation 

02755/8 liner surface inspection w X 

while unrolling 

02755/9 Leachate collection pipe w X 

installation 
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Section 
Number Subject Type Offs ite Onsite 

WASTE DISPOSAL BASIN LINERS (Continued) 
02755/10 Initial joint preparation H X 

of liner before weld 

02755/11 In-process installation of w X 

liner (overlapped) 

02755/12 Initial welding (bonding) H X 

of FHL liner 

02755/13 In-process and final weld- w X 

ing inspection 

02755/14 Oestructlv� testing of FML II X 

welded seams as required 

02755/15 FML liner repairs II X 

02755/16 Perman<'nt anc.horlng of FML w X 

l Iner

027551)7 Vacuum testing of <'Xlru�lon II X 

welds and repairs 

LEAClfATE COLLECTION SYSTEM 
02756/1 Arrival of gravel for proper R X 

sieve analysis and clean-
l i ne s s 

02756/2 Arrival of gcotextlle mat- R X 

erial onslte for damage and 
proper Identification 

02756/3 Arrival of leachate collcc- R X 

lion pipe onsltc for propPr 
s L. � anr type, and no damage 

02756/4 Initial unrolling of qeo- H X 

textile for tear/damage 

02756/5 lnstallc1.ion of geotcxtil1• ',I X 

02756/6 Temporary anchoring ',I X 

027 56/7 Initial installation of H X 

perforated pipe 
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Section 
Number Subject T e Offsite te 

LEACHATE COLLECTION SYSTEM 
02756/8 Backfilling for leachate w X 

drainage gravel 

02756/9 Compaction of leachate w X 

drainage gravel 

0'756/10 Acceptance/verification H X 

survey (slopes) 

CAST-IN-PLAf.E CONCRETE 
03300/1 Concrete placements H X 

03300/2 Concrete repair w X 

03300/3 Before mtxing grout for H X 

proper labeling and mat-
P.ria 1 type 

V�ULT ANO BASIN CAST-IN-PLACE CONCRETC 
03301/1 Initial water testing at If X 

start of work 

03301/2 Initial mortar specimen If X 

testing 

03301/3 Arrival of reinforcing bar R X 

onsite for correct size and 
no damage 

03301/4 lnitiaL reinforcing bar II X 

splice and welding 

03301/5 [mbedded items and proper w X 

waterstop positioning 

03301/6 Initial waterstop welding H X 

03301/7 Concrete placement II X 

03301/8 Concrete curing w X 

03301/9 ConcrP.te finishes before coat- H 

ing and hydrostatic testing 
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Section 
Number Subject Type Offs1te Onsite 

VAULT AND BASIN CAST-IN-PLACE CONCRETE (Continued) 
03301/10 Hydrostatic testing H X 

03301/11 Acceptance/verification H X 

survey (fonas/concrete 
elevation/slope) 

r�ECAST PRESTRESSED CONCRETE SECTIONS 
03419/1 Initial grout mixing before H X 

placement 

03419/2 Initial fabrication and II X 

in�tallation of sections 

03419/3 Initial welding of relnforc- H X 

ing bars (splicing) 

03419/4 Initial concrete placement II X 

03419/5 Initial concrc-te curing w X 

03419/6 Arrival of precast sections R X 

at site for damage 

03419/7 Initial lifting of sections H X 

03419/8 Installations w X 

METAL FABRICATIONS 
05500/) In 1t ta 1 we 1 d Ing w X 

05500/2 Metal fabrication Install- w X 

at ions 

SPECIAL PROTECTIVE COATING 
09805/1 Ret.ipt rf coating material R X 

for proper type and damage 

09805/2 Initial primer II X 

09805/3 I nit I al �oating application II X 
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Section 
Number Subject Type Offs1te Onstte 

PROTECTIVE COATING FOR CONCRETE VAULT INTERIOR 
09885/1 Receipt of coating material R X 

onstte for proper type and 
damage 

09885/2 Storage and climatic condi- w X 

tion for coating material 

09885/3 Concrete surface curing 
before prime 

w 

09885/4 Initial priming H X 

09885/5 Initial application of H 

second coat 

0988�/6 Initial application of H X 
final coat 

09885/7 Surface coating Inspection 
Including repairs 

w X 

INSTRUMENTATION 
13440/1 Arrival of Instrumentation R X 

assemblies at site 

13440/2 Instrumentation Installation w X 

13440/3 Electrical testing H X 

CllfHICAL PROCESS PIPING SYSTEMS 
15493/1 In it I a 1 we Id Ing ,. X 

15493/2 Initial nondestructive II X 
testing 

15493/3 Arrival of piping material R X 
at site 

15493/4 In It la 1 we 1 d Ing II X 

15493/5 Flt-up Inspection It X 
( tll'-in welds) 

15493/6 Root pass welding H 

(tie-in welds) 
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Section 
Number Subject Type Offs ite Ons He 

CHEMICAL PROCESS PIPING SYSTEMS (Continued) 
15493/7 leak/pressure testing H X 

15493/8 Holiday testing w X 

15493/9 Polyurethane foam a pp 11 w X 

cations 

15493/10 Initial nondestructive H X 

testing 

HlGH VOLTAGE DISTRIBUTION (ABOVE 600-VOLT) 
16300/1 Arr1v�1 of cables for R X 

proper size and no damage 

.... 16300/2 Arrival of transformers R X 

and equipm�nt for dam�g� 
and hbe 1 i ng 

1630')/3 Testing (de potential) on H X 

new cable upon arrival 

16300/4 Electrical spllclnq, t,1plnq, \,/ X 

and terminations 

16300/5 Undregrounci ln�tallatlon of \,/ X 

duct banks 

16300/6 Electrical testlnq It X 

16300/7 Acceptance te�t procedure� It X 

(ATP's) 

SERVICE ANO DISTRIBUTION (600-VOl. I MHJ flfl Ow) 
16400/1 Ar. val ,,f electrical equip- R X 

ment for correct type ,1nd no 
damage 

16400/2 Splicing, taping, and termi \,/ X 

nations 

16400/3 Electrical testing of cables H X 

and wires 
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Section 
um er Subject -----ype OH-site Onsite 

SERVICE AND DISTRIBUTION {600-VOLT AND BELOW) {Continued) 
16400/4 Initial exothermic welding w X 

of ground grid 

16400/5 Acceptance test procedures H X 

{ATP's), if required 

CkTHODIC PROTECT ION 
16640/1 Arrival of equipment onsite R X 

for damage 

16640/2 Initial exothermic welding H X 

16640/ 3 Installation of equipment w 

and enclosures 

16640/4 Electrical testing H X 

16640/5 Before closure of electrical H 

enclosures 

PART 2 PRODUCTS 

Not Used 

PART 3 EXECUTION 

Not Used 

END OF SLCTION 
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PART 

1.1 

SECTION 01500 

CONSTRUCTION FACILITIES AND TEMPORARY CONTROLS 

GENERAL 

REFERENCES 

I.I.I 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 National rirr. Protection Association (NFPA) 

NFPA 701-1977 Standard Method� of Fire Tests for 
f"lilmr.-Hesistilnt Textiles and Films 

1 . 1 . l . 2 Washinqton State IJr.part mr.nt of lran.-.portat ion (�· DOT) 

M4 I -10 88 Standar d Speclflc,1tlon•. for Road, 
llrlclqP, ancl Mu1i\r.lpal Construction 

1. 2 SUBMIIIAI'.): lh•fn lo ;,,clion 01300 for prou�dun",. 

1.7.1 /\nchorlnq ,rnd lnclosurC' MPthocl.-.: S11hmll mPthocl.-. propo.-.�d for 
anrhorlnq portable' �truL!ur, ... ,rnd Pnrlo.-.lnq 11nclPrflonr arPa to m1�r.t the 
rPq11lrl'rTH'nl.-. of this SPrtinn. 

1 . 3 CONS rnuc 1 I ON I AC I ti I If S 

1.3.1 first Aid: lc1cll !tie.-. arr ,w,lil.1bl1'. at l!ull<linq 7719f/\ in the 200 
fast /\r0,1 to provide fir.-.t 1 lne mPdic.11 .,t tent Ion. 

1.3.7 Operation and Storaqe Areas: Confine on<,ite opr.rations, includlnCJ 
-;torM1e of materials, to laydown are,1 c1P\iqn,1tPc! by KIil. 

1.3.3 Disposal Sitr. fo,· W,1•,IC': Dispose of cow,tructlon m,1teridl. broken 
asph,1ll, ,rnd broken conrrPIP ,1t (Pnlr,11 l,rnuflll ,1pproxlm,1tely 10 road miles 
from ProjPcl. Site is opPn only durinq 1·pq11lar workln9 hours .

1. 4 

I. 4. I 

TfMPOH/\HY UT II I I[! S

W,1 ter

l.4.1.l Construction: Available from sL1nd pipe loutec outside 200[
perimeter fr.nee adj;icent to the Project site. furnish haulin<J, dispensing,
temporary piping onll fittinqs approv1.:d by KUt for connection to water source.
Remove trmpora,·y piping, hoses. fitting'.'., and val'lr.s before final acceptance
of the Work. �land pipe valve is not freeze pr0tecterl for cold weather use.
Contractor shall provide protection when used in cold weather.
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1.4.1.2 Drinking: Furnish adequate drinking water that meets health and 
safety requirements to employees. 

1. 4 .1. 3 Hydrostatic testing 

a. Available from transportable grout equipment (TGE) site
located approximately 1/4 mile west of Project inside protected area. 

b. Furnish temporary piping and fittings approved by KEH for
connection to water source. 

vaults. 

c. Install valve on pipe outside protected area at fence line.

d. Piping for fill and disposal shall ,ot leak.

e. Contact KEIi 24 hnurs in advance of ner.d of water.

r. Roule! pipe on wr,;t sidr of hr.rm and not ilcr ... s existing

g. Constantly monitor filling and dispoc;al activities to prevent
damilqe surh as washouts or flooding. 

h. Volume of wiltrr at lG[ is approxlmiltely 250 gpm at 125 psi.

I. Piping acro,;s ro,1<lw,lys �h.111 prrmit unre,;t.rictr·rl vehicle
pa�sagr. Construct necessary ramps. 

j. Dispose of water into storm sewer loriltr.d approximately
3/8 mile wr�t of v�ults insidr protcrtrd arr.a. 

k. Jlemovr tempor,1ry pipinq, h0',1'',, flttinq,, ,rnd valves hcfor"e
final acceptance of the Work. 

1.4.2 Electriul Power: Temporary power 480V ac, 3 phc1'.c, will be 
mJde availablr at existing elrctrical Manhole 103 located nrar site. rurnish 
power lines or cable rxtensions, including load centers, transformers, 
protective equipment, disconnrct switches, and fixtures for 240·120V ac 
powrr. T<'mporilry powr.r tic- in to point of ,;upply will hr provided by KEH.

Notify KfH 48 hours in advance of need. R1%<Jve temporary installations upon 
completion of construction. 

1 . 4. 3 Telephone 

1.4.3. 1 Telephone system is operated by Grnrral Tclep�on� Company of the 
Northwest, Inc (GTE) Upon written request, �EH wil I arrange for telephone 
service at field o,f1ces of Contractor and subcontractors, if facilities 
are available. KEH will charge CDntractor for installation and services in 
accordance with charge asscs�ed by GlE. Charges 1till be determined on basis 
of publ ishcd tariffs. Information on tariffs may be ob'ained from DOE's 
Site Services Contractor, off ice of the Hanaqer of the Plant Telephone and 
Radio, Telephone 376-6322. 
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1.4.3.2 Charges will be deducted from payments due Contractor. Contractor 
and subcontractors may use provided telephones for long distance calls 
necessary to the Work. Calls shall be made by valid credit card and cost 
not charged to Site Services Contractor or KEH. 

1.4.4 Sanitary Facilities: Furnish an1 �P.rvice chemical or other 
approved sanitary toilets for use of employees. Facilities shall meet the 
requirements of KEH which are available upon request. 

1.5 ACCESS ROADS ANO PARKING AREAS 

1.5.1 Access to Project site will be by existing grout perimeter access 
rnad having no load restrictions located outside 200 East Area. 

I . S. 2 
Area. 

Parking: Available In vicinity of the Project outside the Limited 

1.5.3 Off-Road Orlvlny: Keep off-road drivinq to minimum. Vehicles 
driving off-road or to remote locations, shall carry a minimum 10 pound ABC 
dry chemical portable fire 1•xtln9ulshPr, convnunicatlons equlp�€:nt consisting 
of 2-way radio or mobll phonr (CH type radios are not acceptable), and 
shov1 1. RPporl firl's lrrrnecliately to nl'are�t Hanford Patrol, telephone 
373-1780, and llanford firr Department, telephone 373-1311, or emergency
number 811.

1.5.4 Access road to Project site is gravelrd for all weather use. 
Maintain road from pavrml'nt to Projrct site, including ,now removal, grading, 
and nPc l",! .. 1ry <Jr,wrl for clur,1l ion of Contract. 

1.6 TfHPORARY CONTROIS 

1.6.I Provide plug or cap on roof penetration, and lrachate riser when

Installation Is not in progress to prevent entry of dirt and other foreign 
material. Cap ends if work Is not to be performecl on pr.netratlon within

4 hours, or, If due to environmental conditions, debris, or water can enter. 

1 .6.2 Oust Control: Maintain work areas to prevent hazard or nuisance 
to others. Accomplish dust control by �prlnkl Ing or other meth�ds approved 
by Km. Repeat sprinkling at necessary inte1vals lo keep disturbed area

damp at ,111 t !ml's. Keep suff le lent equ lµmrnt on thr Project job to 
accomplish dust contr,1 as work proceeds and whrnr.ver dust nuisance or hazard 
occ.urs. tlo separate or direct p,1yment will hr. m,1cle for dust control and 
cost shal 1 be consldrred incidental to and Included In contract price. 

1.6.3 Temporary cnclosurrs: Pla,tic s�reling materials, minimum 14 mils 
thick, used to form L.1closurl!s shall hwe fire retardant properties mePting 
the requirements of tffPA 701 for small and large sc-1le fire tests. Acceptable 
manufactu1ers Winman Corporation, St. Cloud, HinnPsota; Lanes Industries, 
Kirkland, Washington: and Protective Plastics, Inc, Greer, South Carolina. 
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1.6.4 Traffic Control: Temporary traffic control and barricades in 
accordance with WSOOT M41-10, Section 1-07.23(3). 

1.6.4.1 

1.6.4.2 

Provide 3 signs with directional arrows reading as follows. 

a. GROUT CONSTRUCTION SITE

b. GROUT SITE - CONSTRUCTION ONLY

c. GROUT SITE - VISITORS

Vehicle trilvel 

a. Slow moving equipment and wide loads shall not travel on
Hanford Site roads during heavy traffic periods between 6:30 and 8:00 a.m., 
and 3:30 and 5:30 p.m. 

1.6.4.3 

b. Do not block existing roads with equipment o, vehicles.

c. Do not park on roadway shoulders.

Oversized vehicles and loads 

a. Permits specified in Section 01065 are required for vehicles
or loads exceeding following dimensions. 

1) Width: 8'-6".

2) Height: 14 feet.

3) Length: Single unit, 40 fee�.
Single trailing unit, 48 feet. 

b. Additional requirements for vehicles and loads exceeding
8' -6" width. 

1) Display oversize load sign on front of towing vehicle
and rear of trailing unit. 

2) Attach red flags to each corner.

3) lcutify KEH 5 days before moving loads.

4) Travel between 9:00 a.m. and 2:30 p.m. unless special
arrangements are made. 

c. Escort vehicle requirements

1) Equip with oversize load signs and amber lights.

2) Vehicles or loads over IO feet wide: Provide escort
cars in front and rear on 2 lane highways. 
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3) Vehicles or loads over 14 feet wide:
car in rear on multiple lane highways. 

Provide escort 

4) Vehicles or loads over 20 feet wide: Provide escort
cars in front and rear on multiple lane undivided highways. 

d. Electrical escort requirements: KEH will provide qualified
electrical escort when load reaches height of 14 feet or more from road 
surface, or when clearance of at least 6 feet cannot be maintained from 
overhead electrical or signal lines. Notify KEH 48 hours in advance of 
escort need. 

l 7 FIELD OFFICE 

1.7.l Establish a field office equipped and staffed to conduct the 
Work. Keep copies of Drawings, Specifications, and other Information 
pertinent lo the Work at office. KEH shall have access to �Jcuments at all 
times. Telephone service will be made available at field office as set 
forth in Paragraph 1.4.3 providing service is available. Contractor may 
utilize existing telephones at buildings designated by KEH for local calls. 

1.7.� Anchor or tie down portable or relocatable structures, including 
trailers for field offices and storage, to prevent overturning or lateral 
movement in winds up to 70 mph, and P.nclose or skirt underfloor area with 
material that will not burn or support combustion to prevent accumulation 
of wind-blown debris and use of underfloor space for material storage. 
Complete anchoring and enclosing within 14 days of arrival onsite. 

PART 2 - PRODUCTS

Not Used 

PART 3 - EXECUTION

Not Used 
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PART - GENERAL

SECTION 01630 

PRODUCT OPTION ANO SUBSTITUTION 

l.l REFERENCES: Not Used

1.2 SUBMITTALS: Refer tu Section 01300 for submittal procedures.

1.3 GENERAL

1.3.l Products include material, equipment and systems and shall meet 
the requirements of the Specifications and referenced standards. 

l.3.2 Material and workmanship shall meet requirements of Section 13 
of the Contract General Conditions. 

l.3.3 Comµonents required to be supplied In quantity within Speciflcati•1n 
sections shall be the same and be interchangeable. 

I .3.4 Do not use materials and equipment removed from existing structure, 
except as specifically required, or allowed, by Contract Documents. 

1.4 PROC(OURES 

1.4.1 Submittal of Substitution Approval Request Form 1151.00, sample 
appended, not required when product Is specified by reference standards or by 
description and proposed product meets the standards. 

1.4.2 Submittal of Form 1151.00 required w,en product ts specified by 
naming models of I or more manufacturus and product not nar:ied. 

l. 4. 3 Limitations on Substitutions 

l.4.3.1 Substitutions will not be considered whr.n indicated or Implied on 
fabricator drawings or product data subm1ttals without separate formal 
request, when requested directly by subcontractor or supplier, or when 
acceptance will require substantial revision of Contract Documents. 

1.4.3.2 Sut,<:.titulr. product� shall not l>P orderr_,d or installed without 
written acceplance. 

1.4.3.3 Only I rcqurst for .-.11hstitutinn for ro.1rh product -..,ill be 
considered. When substitution is not accepted, f)rovidc specified product. 

).4.3.4 KEH will determine ,1ccef)t.ability of �ubstitutions based on 
technical requirements and cost related lo substitution incurred by KEH. 
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1 . 4. 4 Requests for Substitutions 

1.4.4.1 Submit separate request for each substitution using Form 
KEH 1151.00. Document request with complete data substantiating compliance 
of proposed substitution with requirements of Contract Documents. 

1.4.4.2 Identify product by Specification Section and Article or Paragraph 
numbers. Provide manufacturer's name and address, trade name of product, 
and model or catalog number. List fabricators and suppliers as appropriate. 

1.4.4.3 Attach as minimum product data specified in Section 13 of the 
Contract General Conditions. 

1.4.4.4 Give Itemized comparison of proposed substitution with specified 
product, 1 I sting variations, and reference to Specification Section and 
Article or Paragraph numbers. 

1.4.4.5 Give quality and performance comparison between proposed 
substitution and specified product. 

1.4.4.6 List availability of maintenance services and replacement 
materials. 

1.4.4.7 State rffect of �ubstltutlon on construction schedule, and changes 
required in other work or products. If substituted product requir�� ur 

necessitates revisions to structures, foundations, footings, services, 
system�. piping, P.lPctrlcal, etc, cost of engineering and construction shall 
be borne by Contractor. Contractor shal 1 submit for approval drawing�. 
calculations, anrl vendor data which clearly show revision� to accorm,odate 
substitution. 

1. 4. 5 Contractor Representation 

1.4.5.1 Request for sub�t1tutlon constitutes representation that 
Contractor has Investigated proposed product and has determined It Is equal 
to or superior to specified product. 

1.4.5.2 Contractor shall provide same warranty for substitution as for 
specified product. 

1 .4.5.3 Contractor shall coordinatr installation of accepted substitute, 
making change� requ.rrd for work to be rompleterl. 

1.4.5.4 Contractor waives claims for additional costs l'r 1 ated to 
substitution which may later become arparent. 

1. 4.5.5 Contractor waives claim fur additional performance time resulting 
from prorluct substitution. 

Submittal I. 4. 6

1.4 .6.l Submit 10 copies of request for substitution. 
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1.4.6.2 KEH will review Contractor's request for substitutions with 

reasonable promptness. 

1.4.6.3 For accepted products, submtt fabricator drawings, product data, 
and samples required 1n Section 01300. 

PART 2 - PRODUCTS 

Not Used 

PART 3 - EXECUTION 

Not Used 
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SECTION 017?0 

PROJECT RECORD DOCUMENTS 

PART GENERAL 

1.1 

l. 2

l. 3

REFERENCES: Not Used 

SUBMITTALS: �ot Used 

RECORD REQUIREMENTS 

1.3.1 The nature of work at the Hanford Site requires certain documents, 
defined herein, be held to record construction process and administration 
of the Contract. KEH will assemble pertinent data for final disposition. 
Contractor sh"ll prepare, preserve, and deliver project record documents to 
KEH requirPd by lhis Contract. DocumPnts arr in additior to submittals 
requ i reel In Section O I 300. 

1.3.7. Har-k project rrcord documrnts to idr.ntify copirs for record and 
to prrvrnt use for con,;trnction Kr.rp 1·rcord copir.s of con�truction 
clocumrnts in firlcl office ,ind m,1kr. ,w,1ilahlr> to K!II durinq lhr. pro9rPss of 
ll1t 'work. 

1.3.3 flata rrq11trrd rltirlnq coune of ron�truction sh,111 be delivered to 
Kltf and (11pi()'., r<'t,11nPd to liP ,l','.'.l'ml>lt>d aftl'r completion of construction of 
r,1ch v.11111 •.lr11ct111·<'. 

1.3.� V,111lt r<'cord do(lJm<'nt<., noll'd in P,1r.1qr,1ph l.t.fi. shall be 
nrq,rn11Pd hy SpP ctfic,1ti on '.PCtion, fnJct,.ct lo n 1/? hy 11 inch ,;i1r. boxPd, 
and dPl ivPrPd 10 d,1ys ,1fter complrti on of l'Mh v,11Jlt.. l t·,t docum<'nt,; 
inc:l11drd ,incl m1�sinq in lcttpr of tr,111,m1tt.1I. 

I. 4 t'IW-lf.C T RI COIHJ IHlCUM! fl f � 

I. 4. 1 li<'nPr.1 l: Oocumr.nt '.'. rPq 11 i rPd for prnJi�c t rrc Or'd� ,H1' 1 tPmi / P el 
h Prr.in. ld<'nlify complPte docum<'nl\ l>y Till,. or fh1rnlwr ,rnd ', Pgrrg,1tr.d by 
Pilch v,111lt. Notr, or m,irkinq<; ,HtdPd hy hand ·.h.111 br lPq1hlP uttli1in9 
p<'rm;irwnt non\m<',1r1nq m.irkinq m<'di,1, ·.11ch .,� i11k or frlt tip r.1.1rk<'rs, in 
contr.,�tinq color. 

1.4.2 Ct,,tract [)or.umrnts: Kf'Pp l ',I'! in fiPld offic<', ,1p.irt from 
docum<'rtt', usPd in 1on•.trurtio11, ,me! :n.1int.1in 111 rlP,1r1, dry, and lP qihl" 
condit ion. IPqihly muk itPrn� to ,·pcorc! .1rt11,1l con-;tn,ction, incl 11dinq 
char1qe� to dimPn<;1on�. ,rnd dPl,1il� •. m.1n11f,H t11 r,•r·'s n,1nir., c,1 1 1log number, 
substitut<' rroduct•,. 

and 

1.4.3 Ccrtif11,d r.1yrnlls: [.1ch wrck dPl1vr.r certified rayrolls, required 
by Sect on 108 of th1! Crntr,1r.t (,1•nrral Condit ion:,, to Kfll. Progress payments 
will not hr p1Pr<'S�Pcl 11r1lP �'. CPrtifird p,1y,·nll� for wor·k period have hr.en 
l"<'Cf'l,l'd hj 1--[H. 
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1.4.4 Daily Force and Equipment Report: Before noon each day, furnish 
KEH 1 copy of detailed daily force report covering labor and supervision of 
Contractor and each lower tier contractor for previous day. Report shall 
include general description of work performed and list major items of 
equipment onsite. 

1.4.5 Weekly Manpower Report: Complete weekly manpower reports daily 
and submit weekly, before 10:00 a.m. on Monday for previous week, during 
performance period of the Contract. Forms will be furnished by KEH. 

Vault Record Documents 1. 4. 6

1.4.6.1 Survey notes: Deliver notes, specified in Section 01050, to KEH. 

1.4.6.2 Quality record: Deliver documents generated in accordance with 
Quality Assurance Plan required in Section 01400. 

1.4.6.3 Soil compaction procedure: Retain Form KEH-3�2 completed for 
work required in Sections 02145 and 02200. 

1.4.6.4 Backfill permit: Retain backfill permits approved for work 
required In Section 02200. 

1.4.6.5 Soll tests: If Contractor elects to test any soil or to have 
Independent test performed, copies of tests shall be given to KfH. 

I .4.6.6 Water disposal procedurr: Oeliver approved procedure for disposal 
of wJler u�ed for testing and flushing required In Section 02752, 
subpJ1·,19raph 3.2.1.l and Section 154 93, �ubpangraphs 3.l.5.2a and 3.2.3.2a. 

1.4.6. 7 Leak/pressure testing: Provide documentation that testing required 
in Sections 02752 and 15493 were accompl I shed. 

1.4.6.8 NOE documentation: Provide records of NOE required by
Section 02752 subparagraph 2.3. 1 .4 , and Section 154 93 subparagraph 3.2.2.8.

1.4.6.9 Manufacturer'.. certlftote: Or.liver certlficatr requirerl in 
Section 02 756, Paragraph 1.3.2. 

I .4.6. 10 Record drawings: Deliver drawing\ required in Section 02/56, 
Paragraph 3.3.l. 

1.4.6.11 WL:d idrntlflcation: Deliver m,,p required in Section 03301, 
subparagraph 3.2.1 .5. 

1. 4.6.12 Pour slips: i\ftr.r obtaining KfH approval of cc ,crete pour slip 
required in Sectionr, 03300 and 03301, give copy to KEH. 

1.4.6.1'3 Trip tickets: DelivPr to KUt with each truck load of concrete 
required in SPctions 03300 and 03301 and retain Contractor copy until Contract 
closeout. 
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1.4.6.14 Concrete tests: If Contractor elects to test concrete or to 
have independent tests perfonntd, copies of tests shall be given to KEH. 

1.4.6.15 Weld examination documentation: Provide records of visual 
examination required In Section 03301, Paragraph 3.3.3. 

1.4.6.16 Documentation: Provide documentation required In Section 03301, 
Paragraph 3.3.5. 

1.4.6.17 Test results: Deliver test results required In Section 13440, 
Paragraph 3.2.1; Section 15493, Paragraph 3.2.4; Section 16300, 
Paragraph 3.3.1; and Section 16640, Paragraph 3.4.1. 

1.4.6.lu Test results and tabulations: Deliver test results and tabulations 
:·equlred In Section 16400, Article 3.3. 

1.4.6.19 Product samples and manufacturer's Instructions: In addition to 
submittal required In Section 01300 and requirements of t.lls Section, 
Information received by Contractor from suppliers that can !ocument products 
used and how they were Installed shall be forwarded lo KEH for Project 
Records. 

Pf\RT 2 

Not Used 

Pf\RT 3 

Nol Used 

um Of 'if( T ION 
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PART - GENERAL

1.1 REFERENCES

SECTION 02145 

DIFFUSION BARRIER 

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

1. I. 1. I American Society for Testing and Materials (ASTM) 

C 294-86 

C 295-85 

D 1117 -80 

0 1682-64 (1975) 

0 1777-64 (1975) 

0 3776-85 

D 3787-B0a 

0 4491-85 

I 11 - 87 
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Standard Descriptive Nomen
clature for Constituents of 
Natural Mineral Aggregates 

Standard Pract,ce for Petro
graphic Examination of Aggregat"s 
for Concrete 

Standard Methods of Tc�tlng 
Nonwoven Fabrics 

Standard Test Methods for 
Urraklng Load and Elongation of 
!(')(tile Fabrics 

St anclucl Mrthod for Ml'!asur Ing 
Thickness for lrxtllc Materials

<;t.1nd.1r d  T1>�t M1>thorh for M;i�,; 
l't> r Unit /\rr.1 (Wrl<Jht) of Wovt'n

r ahr I c: 

St,111<!.Hc! lest H1>thod for Burstlnq 
'itrf'nqth of Knitt ed Good-;-· 
(on-;tant Rate-of-lravrrsr (CRT) 
fl,111 B11nt lest 

Standard lest M1•thods for W.:it"r

PPrmro ;ihillty of Gr>otl'xtile,; by 
l'P ,·m It t iv i ty 

Standard Sf)''r.il1Cat1on for Wirf' 
r lo th \1Pve•, for IP'.,t ing P11rposc\ 
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1.1.1.2 Washtngton State Department of Transportation (WSOOT) 

H41-10-88 Standard Spec1f1cat1on for 
Road, Bridge, and Municipal 
Construction 

J.2 SUBHITTALS: Refer to Section 01300 for submittal procedures. 

1.2.1 Laboratory Reports: Submit 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 ASTH C 294. Examine aggregate 
in accordance with ASTH C 295. 

1.2.1.2 Aggregate meets 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 to be supplied. As minimum, 
properties shall meet requirements of specified ASTM standards listed in 
Paragraph 2.1.3. 

1.2.3 Handling Procedure: Submit 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 frPP of 
dirt or foreign material. 

1.2.4 Placing Procedure: Submit proposed procedure that defines methods 
used during placing and spreading to ensure requ:rements of Paragraph 3.3.1 
are met. Include method for keeping co�ted gravel free of dirt or foreign 
material, and type and size of equipment used. 

1.2.5 f.ompacting Procedures: Submit proposed procedures for compacting. 
including type and size of equip�ent. Include 3 separate procedures for 
placement under concrete basin, adjacent to vault walls, and over vault roof. 

1.2.6 Geotextile Installation Procedure: Submit 
installation of geotextile as shown on the Drawings. 
removal techniques of temporary protective geotextlle 
contamination l� coated gravel. 

1. 3 DELIVERY, STORAGE, ANO tlANOLltlG 

1.3.1 Diffusion Barrier 

proposed procedure for 
Include placement and 
to minimize 

1.3.1.l Construct stockpiles in accordance with WSDOT M41-10, 
Section 3-02.2(6). 
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1.3.1.2 Place stockpiles of coated gravel on asphalt or concrete surface, 
frte 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 stockpiles in accordance with 
WSOOT H41-10, Section 3-02.2(7). 

1.3.1.5 Hauling equipment shall meet the requirements of WSDOT M41-10, 
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 
reco11111endations. 

PART 2 - PRODUCTS 

2.1 MATFRIALS 

2.1.l Aggregate: Composed of crushed stone or gravel aggregates 
classified in ASTH C 294 as either igneous or metamorphic rocks, and meeting 
following requirements. 

2.1.1.l Aggregate production: In accordance with WSDOT M4l-l0, 
Section 3-01. 

2.1.l.2 Grading and quality 

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

Nominal Square Opening 
Si�ve Siz� Percent 

l in. 100 
3/4 in. 50 to 100 
1/2 in. 10 to 55 
3/8 in. 0 to 15 
No. 4 0 to 5 
No. 200 0 to l 

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

c. Limits for fractured faces by percent weigh': Minimum of 2
fractured faces on 75 percent and least I fractured face of 90 percent of 
material retained 01, 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.
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2.1.3 Nonwoven Geotextfle: Long-chain synthetic polyaer with stabilizers 
•nd inhfb1tors added to base plastic to make filaments resistant to
deterioration due to ultraviolet and heat exposure. Geotextile shall ineet 
following requirements. 

Propertv 

Fabric Weight (oz/sq yd) 

Thickness (mil) 

Grab Tensile Strength 
(lbs, min) 

Grab Elongation (%, min) 

Coefficient of Water 
Permeability (cm/sec) 

Puncture Strength 
(lbs, min) 

Tear Strength 
(lbs, min trapezoidal) 

Equivalent Opening 
Size (F:OS), US Sieve 

Minimum Width (ft) 

2.2 MIXES 

2. 2. l Proportions 

Test Method 

ASTH O 3776 

ASTH O 1777 

ASTM O 1682 

ASTH O 1682 

ASTH D 4491 

ASTH D 3787 

ASTM D 1117 

Values 

10 

100 

300 

30 in any principal 
direction 

0.5 

100 

100 in anJ principal 
direction 

70-100 in accordance
with ASTM E 11

12 

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 Mix',g 

a. Asphalt m1x1ng plants: Meet the requirements of
WSDOT M41-10, Section 5-04.3(1). 

b. Rem0:e aggregates fron stockpiles in manner to en�ure m1n1mum
segregation when being moved to plant for processing into findl mixture. 

c. Heat aggregates to minimum 150 and maximum 200 F.
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d. Heat asphalt to minimum i75 and maximum 225 f. Heat tn manner
to avotd local overheating and provtde continuous supply of ■atertal to •lxer. 

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

PART 3 

3. 1

3. 1.1

EXECUTION 

EXAMINATION 

Geo text i1 e 

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 pl�cing diffusion barrier. 

3.3 

3. 3. I

INSTALLATION 

Diffusion Rarrier 

3.3.l .1 Before placement demonstrate to KEH, by trial placement at site, 
proceJure proposed for placing and compacting diffusion barrier. Prepare 
"Soil Compaction Procedure" Form KfH-382, sample appended, in accordance 
with printed instructions, for following areas. Forms will be furnished by 
KEH. 

equipment. 

3.3. I .2 

operation. 

a. Under concrete.

b. Adjacent to vault/basin walls.

c. On top of vault roof.

d. Other areas requiring hand tampers or small compaction

Ker.1. surr-ounding area frcr of dust by watering during placing 

3.3.l.3 Stop placing and covrr diffusion barrier 9r.111el when average 
wind speed at Hanfo ,..d weather station exceed<, 25 MPH or peak gusts exceed 
40 MPH. 

3.3.J.4 Cover diffusion burier at end of eac.h shift, or when placement 
or compaction is not in pro9re�s. 
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3.3.1.5 Clean equipaent used for hauling. placing. spreading. or coapacting 
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 Haxtmum placement temperature of coated gravel: 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 
s�all 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, stress. folds, 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. 
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INSTRUCTIONS 

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

71402145. SP2 

Section A is the responsibility of the Construction· Contractor. It 

is to be completed at the time of back fill compaction demonstra
tion and presented to the Government Representat,ve. 

Secticn 8 is completed by the Government Representative. Data 
entered is obtained from the agency that performs the lc1boratory 
testing. 

Section C is cornpletecJ by the Government Representative as the 
demonstration is performed. Using the applicable formula, the per· 
cent comn.iction �rhievrd is determined and entered. Acceptance 
is basccJ on the results as compared with the compaction perce11t 
requirccJ in Section A. 

Section D is �ignccJ and dated by the Construction Contractor Rep· 
rc:cntative acknowledging responsiuility for th1'.. procedure and com

pliance thereto for appl:cable llJckfill operJtions. Section Dis signed 

and dated by the Government RerrcsentJtive to signify approval. 
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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 Washington State Department of Transportation (WSDOT) 

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

1.2 SUGMITTALS: Refer to Section 01300 for submictal procedures. 

1.2.l Method to Prevent Damage During Excavation: Submit procedure 
proposed to prevent overstressing existing structures or interrupting service 
to existing facilities. 

PART 2 - PRODUCTS

2.1 MATERIALS 

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

2.1.2 Structural Fill or Backfill: Well graded soil mixtures which 
may contain cobbles up to 3 inches in greatest 1imension if uniformly 
distributed and not constituting more than 20 percent of volume of fill. 

2.1.3 Plastic Sheet Harker: 6 inch wide nondetectable tape similar to 
"Terra Tape" manufactured by Griffolyn Co, Inc. Tape shall be imprinted 
with warning such as "Caution Buried Installation Below" at intervals of not 
more than 4 feet. Color code in accordance with the American Public Works 
Association uniform color code. 

PART 3 - EXECUTION 

3.1.1 Clearing and Grubbing: Clear debris and organic material from 
areas to be excavated and to be used for stockpile, and �o�e to location 
designated by Operating Contractor. 

71402200.SP2. 1493 02200 - I 8-714-C2



3.2 EXCAVATION 

3.2.1 Before ph.�orming excavation, obtain exuvation permit. Excavation 
permits will be furnished as set forth in Section 0106S. 

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 horizontal to l vertical. Install 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 structl're or underground 
lines or to prevent interrupting service to existing buildir1s. 

3.2.6 Subgrade 

3.2.6.l Make excavations to depth shown on the Drawings. Make bottom of 
exca�ations, 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.l.2b. 

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

Existing Asphalt Pavement 3.2.7 

3. 2. 7. 1 Hake 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 

3. 3. l

3. 3. I. l

INSTALUil ION 

Fill and Backfill 

General 

a. flackfill Permit: Do not �.tart fill or back'ill without
approved permit as set forth in Section 01065. 

b. 
backfillLd. 

Remove debris and organic matter from area to be filled or 
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c. Use only select miterlils for fill or bickf1ll. Keep
materials free of frozen particles, luaps, 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. 

g. 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, de11onstrate, to KEH
by physical test at Site, that procedure proposed for inst 0llation and 
compaction of soils will provide degree of compaction 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. 

c. Compaction control tests will be in accordance with
WSDOT H4l-10, Section 2-03.3(14)0. 

3.3.2 Plastic Sheet Marker: Place continuous over buried utility lines. 
Place marker tape directly over line and I foot below finish grade. Place 
marker over each outside pipe of multiple lines. Place intermP.diate markers 
at maximum of 4 feet apart. 

3. 4 FI ELD QUA! ITV CONTROL 

3.4.l Soil Compaction Tests: Sampling and testing of compacted fill and 
backfill will be performed by KEH. 
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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 backfill compaction demonstra
tion and presented to the Government Represen11tive. 

Section 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 ,s performed. Using the applicable formula, the per• 
cent corr,pact1011 achieved is determined and entered. Acceptance 
is based on the results as comrared with 1he r.ompaction pPrcent 
required in Section A. 

St.'ction D is signed and dated by the Construction Contractor Rep• 
resentat,ve acknowledging responsibili\y for this procedure and com• 

pliancc thereto for applicable backfill operations. SC'Ct1on Dis signed 

and dated by the Government Representative to signify approval. 

urn of src 1 t rr: 
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SECTION 02512 

HOT-LAID ASPHALTIC CONCRETE PAVEMENT

PART - 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 Washington State Department of Transportation (WSDOT) 

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

1.2 SUBMITTALS: Refer to Section 01300 for submittal procedures. 

1.2.l Laboratory Reports: Submit laboratory reports for following. 

1.2.1.1 Asphalt: Showing that 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 WSOOT �41-10. 
Sections 9-03.8(2) and 9-03.8(6). 
WSDOT Method 705. 

Include Rice density as established by 

1.2.2 Handling 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 

2. I

PRODUCTS 

HATER IALS 

2.1.1 Asphalt: Meeting tlH' requirements of wsoor M41-IO, 
Srction 9-02.1(4). Grade of paving asphalt for use In asphaltic concrete 
mixture shall be AR-4000W. 

2.1.2 Aggregate: ClHs "fl'' meeting th,· reqult·em11nts of WS00T M41-I0, 
Srction 9-03.8(1), (2), and ())fl. 

2. I. 3 Blending Sand: Meeting thC' r equir{'ments of W'.)UOT M41 -JO, 
Section 9-03.8(4). 

2.1.4 Mineral Filler: Meeting the req11irem1•nt�. of WSOOT M4l-10, 
S{'ction 9-0).8(5). 
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2.2 HIX£S 

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

PART 3 - EXECUTION

3.1 INSTALLATION 

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

3.1.1.1 

3.1.1.2 

3.1.1.3 

3.1.1.4 

3.1.1.5 

3. 1. 1. 6

3.1.1.7 

3.1.1.8 

3. 1 . l . 9

Asphalt mixing plants: Section 5-04.3(1). 

Hauling equipment: Section 5-04.3(2). 

Asphalt pavers: Section 5-04.3(3). 

Rollers: Section 5-04.3(4). 

Asphalt material heating: Section 5-04.3(6). 

Aggregate preparation: Section 5-04.3(7). 

Mixing: Section 5-04.3(8). 

Spreading and finishing: Section 5-04.3(9). 

Compaction: Section 5-04.3(10). 

3.1.1.10 Diffusion barrier shall remain covered as specified in 
Section 02145, suhparagraphs 3.3.l.2 and 3.3. I .4 before placing pavement. 

3.1.1.11 Weather limitations: Do not place Jsphalt when surface 
temperature of diffusion barrier is less than 45 F, when average wind sµeed 
at Hanford weather station exceeds 25 mph, or peak gusts exceed 40 mph. 

3. l. 1.12 Keep surrounding area free of d11st by watering during paving. 

3.1.1. 13 Stop placing and cover diffusion barrier when average wind speed 
at Hanford weather station cxLcc<ls 2� mph, or µea�. 'JUSts rxceC'd 40 mph. 

3.1.1.14 Clean equipmrnt used for cunvryinq, placing, sprl'adlng. and 
comp,1cting o dirt or qravc?I that m,1y cont,1min,1te diffusion barrier during 
paving operation. 

3.1.1.15 Haullnq rquipm<'nl will not hr ,1llowed to tw dr''"n on diffusion 
barrier. 
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3.1.2 Patching Existing Asphalt Pavement 

3.1.2.1 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 asphalt concrete to thickness required to match compacted 
thickness of existing pavement or to minimum compacted thickness of 1-1/2 
inches, whichever is greater. Place, level, and compact to comply with

adjacent paved surface. 

3.2 FIELD QUALITY CONTROL 

1.2.1 Sampling and testing of asphalt concrete pavement will be 
performed by KEH. 

71402512.SPZ.417 
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SE-CTION 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 

l.l.l.2

1.1.1.3 

1.1.1.4 

American Society of Mechanical Engineers (ASHE) 

1986 Edition, w/Addenda 
through Dec 1988 

Section IX 

ASME Boiler and Pressure Vessel 
Code 

Qualification Standard for 
Welding and urazing Procedures, 
Welders, Braze, s, and Welding 
and Brazing Operators 

American Society for Nondestructive Testing (ASNT) 

Recorrrnended Practice 
No. SNT-TC-IA 
(1984 Edition) 

Personnel Qualification 
and Certification in 
Nondestructive Testing 

American Society for Testing and Materials (ASlM) 

A 36-87 

A 53-87b 

D 3350-84 

American Welding SociPty (AWS) 

AWS '11 . 1 -f'.8 

AWS 09. 1-84 

AWS QC 1 -St., 

Standard Specification for 
Structural Steel 

Standard Specification for Pipe, 
Steel, Black and Hot-Dipped, 
Zinc-Coated Welded and Seamless 

Standard Specification for 
Polyethylene Plastics Pipe and 
rittings Materials 

Structur;il Wrlr1ing Code-Strel 

Specification f,-,r Welding of 
Shr.ct Mr.tal 

Standard for Qualification and 
Certification of Welding 
lnspr.ctors 
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1.1.1.5 

1.1.1.6 

American Water Works Association (AWWA) 

C203-86 ----=-----
..,__

�A�WWA Standard for Co1l-T1r 
Protective eoat1ng and L1n1ngs 
for Steel Water P1pelines--Enamel 
and Tape--Hot-App11ed 

Steel Structures Painting Council (SSPC) 

SSPC-SP 3-82 

SSPC-SP 6-85 

No. 3 Power Tool Cleaning 

No. 6 Cormtercial 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 installation of sump liner, riser, and plastic 
pipe spools. Include plans, elevations, details, sections and connections. 
Submittal shall show thickness, t;pe, grade, class of met�l, 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 
matPrial. 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. 

l. 3

l. 3. 1

QUALITY ASSURANCE 

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 01.1 before welding. 
Qualification in accordance with ASM[ Section IX may be substituted for this 
requirement. 

1.3.1.2 Personnel and procedures for well'.ing sheet metal shall have been 
qualified in accordance with AWS 09.l l.Jrfore welding. Qualification in 
r1ccordance wit. ASH[ Section IX may be sul.Jslil11ted for this requirement. 

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

1.3.1.4 Deliver t. copies of weldir.g proced1JT'e specifications, procedure 
qualific�tion 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. 
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1. 3. 2 Qualification of Nondestructive Examination (HOE) Personnel 

1.3.2.1 Visual weld examinations and appropriate documentation shall be 
performed by Certified Welding Inspectors (CW!) 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 irrrnediate direction of CWI. Welding related examina
tion documentation shall be signed, or stamped by individual performing 
examination. Where CAWI's are used for examinations, documentation shall be 
signed, or bear CAWI's stamp in addition to CWI's under whom examinations 
were performed. 

1.3.2.2 Personnel performing other NOE shall have been certified in 
accordance with Contractor's written practice, which shall meet the 
1equirements of ASNT No. SNT-TC-lA, before performing NOE. Use Level II or 
III personnel to interpret test results. 

1.3.2.3 Deliver 2 copies of personnel certifications, written NOE 
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

1 . 4. 1 

DELIVERY, STORAGE, ANO HANDLING 

Welding Material 

1.4.1.1 Store separately, welding materials of different material 
specifications. 

1. 4. 1. 2 Store and control fi 11 er materi a 1 in accordance with approved 
procedure.

1.4.1.3 Preserve identity from time of receipt on site until use in 
facility construction. 

J.4.2 Sump liner: Upon receipt examine for damage, seal openings, and 
store on dunnage. 

I. 4. 3 Steel Riser Pipr: Upon recript examine for dama�e. 

I. 4. 4
damage.

Polyethylene Plastic Pipr anrl ritlings: Upon receipt Pxamine for 

1.4.S Deliver materials to proJect al lirnr convenient for installation 
and store off ground. If exposed to inclvrnrnl weather, prot·ct with paper. 
plastic, or other weatherproof covering. 
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PART 2 - PRODUCTS

2.1 MATERIALS 

2.1.l Carbon Steel Plate and Shapes: ASTH A 36, except as specified on 
the Drawings. 

2.1.2 Carbon Steel Pipe: ASTH 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 requirements of AWWA C203. 

,.2 FABRICATION 

2.2.l Fabricate sump liner and pipe spools in accord�nce 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 

2. 3. l

SOURCE QUALITY CONTROL 

Weld Examinations 

2.3.l.l 100 percent visual examination is required for fit-up, root and 
cover passes. Examine in welded condition. Acceptance criteria shall be 
in accordance with AWS 01.l, Paragraph 8.15.l. 

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

2. 3. l . 3

2.3.l.4 

Fabrication of sump liner is subject to examination by KEH. 

NOE documentation. 

a. Document examination of pressure welds and welds to pressure
retaining compv,.ents for pipes and liner� on NOE/Weld Record Form KEH-433 
furnished by KEH (sample appended). 

l) See Form KEH-433 for instructions fur recording weld
identification drawi�gs, 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. Oocuaentat1on shafl t>e kept current and is subject to review
by KEH. Prtpart and certify records as work progresses. 

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

d. NOE/Weld Record Information and weld identiftcat1on drawings
may be incorporated on single format or traveler for specific work package. 

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

PART 3 - EXECUTION

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 joints without gasket. Use stetl 
backing rings on plastic flanges. 

3.1.3 Before sump liner and pipe ts 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 �ubmitt�ls. 

3. l. 5 Exterior Protective Coating 

3.1.5. l Complete NOE and leak testing before application of exterior 
protective coating. 

3.1.5.2 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 
uy KEH, clean by power wire brushing in accordance with SSPC-SP 3. 

b. Heat and apply specifiPd tape in accordance with AWWA C203,
Section 3, an� manufacturer instructions. 

3.1.5.3 After installation, examine 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 C203,
Section 2. 14. 12. 
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3.2 FIELD QUALITY CONTROL 

3.1.1 Hydrostatic Testing 

3.2.1.1 Prepare written procedure for disposal of water used for testing. 
Deliver to KEH for approval 10 days before testing. 

3.2.1.2 Hydrostatically test sump liner and pipe flanged connections 
before placing concrete by applying internal pressure of 15 ps1g of water to 
entire length of plastic pipe and steel flange. Pump water out and dry 
liner after test. No visible standing water. 

3.2.2 Perform NOE listed on back of attached NDE/We1d Record Fonn KEH-433 
for welds. 
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EXTERIOR DRAINAGE PATH 

PART 1 - GENERAL 

1.1 REFERENCES 

1.1.l 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 

1.1.1.2 

American Society for Testing and Materials (ASTH) 

0 638-87b 

D 746-79 (1987) 

D 792-86 

D 1004-66 (1981) 

D 1238-86 

D 1505-85 

D 1593-81 

D ll�3-76 (1983) 

D 3895-80 (1986) 

Standard Test Method for Tensile 
Properties of Plastics 

Standard Test Method for 
Brittleness Temµerature of 
Plastics and Elastomers by 
Impact 

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

Standard Test Method for Initial 
Tear Resistance of Plastic 
Film and Sheeting 

Standard Test Method for Flow 
Rat.s of Thermoplastics by 
Extrusion Plastometer 

Standard Test Method for Density 
of Plastics by the Density
Gradient Technique 

Standard Specification for 
Nonrigid Vinyl Chloride Plastic 
Sheeting 

Standard Test Method for Carbon 
Elack in Olefin Plastics 

Standard Tes: Method for 
Oxidative Induction Time of 
Polyolefins by Thermal Analysis 

National Sanitation Foundation (NSF) 

NFS Standard 54-85 Flexible Membrane Liners 
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l. 2 SUBM HT.Ats: I-le fer to Sect en 0 1300, for submi ti J proc dures. 

1.2.l Fabricator Drawings: Submit drawings showing details of factory 
and field joints. 

1.2.2 Installation Plan: Submit procedures for installation of materials 
and components. Include list of equipment and amount of utilities required, 
proposed methods for laying materials and components, and method for holding 
material sections in place during installation. 

1.2.2.l Installer may submit alternate method of installation that provides 
complete coverage of vault exterior. 

1.2.3 Manufacturer's Data: Provide data defining physical properties 
of drainage net and membrane to be supplied. 

1.2.4 Surface Acceptance: Provide information required by 
Paragraph 3. 1.2. 

1.2.S Care and Repair Instructions: Submit information concerning 
recommended care and repair procedures for membrane and components. Include 
recommended shoe types for construction personnel, tools for cleaning, and 
minimum and maximum temperatures at which cleaning, inspecting, and repair 
operations may be performed. 

1.3 DELIVERY, STORAGE, AND HANDLING 

l .3.1 Pack fabricated pieces in containers to prevent damage during 
shipment. Pack containers for minimum handling at site and clearly mark with 
location of installation. 

1. 3. 2 

1.3.2.1 

1.3.2.2 

Storage 

Unload and store with minimum of handling. 

Do not store materials on ground. 

1.3.2.3 Storage area 5ha11 protect materials from moisture, mud, soil. 
dust, and debris. 

1. 3 .3

l.3.3.1

Handling 

Handle materials to en.-.url! sound. undamaged conditions. 

l.3.3.2 During unrolling of materi.11. visuallv exa,nlne �heel surf.1ce. 
Mark and repair raulty areas in arcordanre with approved Instructions. 
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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 HOPE Membrane 

2.1.1. 1 Fabricate from 60 mil HOPE sheeting meeting following 
requirements. 

Property 

Gage (mils, nominal) 

Thickness (mils, minimum) 

Specific Gravity (min) 

Minimum Tensile Properties 
(each direction) 

Tensile Strength Yield 
(lb/in. width) 

Tensile Strength at Break 
( 1 b/ in. width) 

Elongation at Yield (percent) 

Elongation at Break (percent) 

Modulus of Elasticity (psi) 

Tear Resistance ( 1 b, minimum) 

Low Temperat•,re (Fl 

Test Method 

ASTH O 1593/ 
Para 9.1.3 

ASTM D 792 

ASTM D 638 

Values 

50 

0.94 

120 

:so 

; 0 

500 

ea.coo 

AST� 0 1004 Die C 30 

ASTM O 746 -.!Q 

Procedure B 

2. I. I. 2 Thickncs�: 54 mils minimum ,,t an_v point on :--., ..... 1ne. 

2.1.l.3 r,1brlc.1'e liner from l.H·,1e pi!'ln of �h,•, t 1.inq to =r·o:ier sue .i:1d 

�.h,1pe. Keep fir.Id joints to minimum in .1rcordJnc11 w1th ,l()ll .. oved in�t.1ll.1t1u11 
drawing�. Preform corn�r pieces to propr.r sirr. and sh�pr. at factory. 
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2.1.2 Drainage Net 

2.1.2.1 Fabricate from HOPE strands. Arrange 2 sets of strands, spaced 
1/2 inch center to center maximum, together to form •net• or •mesh• with

minimum 2 strands per inch each direction. System shall meet the following 
requirements. 

Propertv 

Density (g/cml) (min) 

trystallinity (%) 

Carbon Black(%) 

Melt Flow Index (g/10 min.) 

Thermal-Oxidative 
Stability, minutes 
DSC 

Minimum Compressive 
Stress Imposed (psf) 

Hinimum Thickness (nm) 

Jest Method 

ASTH D 1505 

Differential 
Scanning 
Calorimeter 

ASTH D 1603 

ASTH D 1238 
(190 C, 2 . 16 KG) 
( 190 C , 5 . 0 KG) 

ASTH D 3895 
(160 C, 20 psi 02) 
(160 C, 800 psi 02)

2.1.3 Geotextile: See Section 02756. 

P/IRT 3 

3. 1

EXECUTION 

EXAMINATION 

Values 

0.94 

40-55

1-3

0.2-0.5 
1.0-2.2 

20-175
6-36

7,000 

5 

3.1.1 Before work is started P.xamlne sheet rolls for damage from 
transit and storage. If damaged, set aside and do not use. 

3.1.2 Before Installation, provide written documentation to KEH that 
surfaces to rec�lve Materials have been rxamined and are acceptable for 
ins ta 1 lat ion. 

3.2 INSTALLATION 

3.2.1 Climatic Conditions: Within limits given in NSF Standard 54, 
Appendix C while handling sheeting material. 

3.2.2 Placing: Place fabricated pieces In positl�n shown on approved 
installation drawings. Unroll, position, and smooth out folds and wrinkles. 
Allow sheets to relax before anchoring. rasten material temporartly, in 
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accordance with installer's approved procedure, to prevent wind damage until 
material is secured. 

3.2.3 Field Seams: Overlap 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" occu:·, repair area in accordance with 
Paragraph 3.2.5. 

3.2.4.3 "Fish mouths" are not acceptable within seam �rea. 

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 

3.2.5 

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

Rep a trs 

3.2.5. I Make repairs to membrane by applying piece of sheeting, sufficient 
In size to extend approximately 3 to 6 Inches b�yond damaged area. Hake 
patch round or oval. 

3.2.S.2 Make repairs to geogrid and geotext11e In accordance with 
manufacturer's recorrrnended procedures. 

3.3 

3. 3. l

3. 3. l. l

3. 3. I. 2

3. 3. l. 3

Fl[LD QUALITY CONTROL 

Final Examination and Acceptance 

Verify no damage has orrnrrec1 to 9eotextill' or <Jeomembrane. 

Prepare record drawings showing field changes Incorporated. 

Del Iver test doc11mentat Ion ,ind rrcord drawing'.) to KEH. 

END or s1c11ori 

714027S3.SP2.2404 027�3 - 5 B-714-C2



SECTION 02755 

WASTE DISPOSAL BASIN LINERS 

PART 1 - GENERA� 

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) 

D 413-82 (1988) 

D 570-81 

D 638-87b 

D 696-79 

D 746-79 (1987) 

D 751-79 

D 792-86 

0 1"04-66 (1981) 

D 1203-86 

D 1204-84 

714027$$.SP2.414 02 7 '.!$ - I 

Standard Test Methods for Rubber 
Property--Ad�es1on to Flexible 
Substrate 

Standard Test Method for Water

Absorption of Plastics 

Standard Test Method for Tensile 
Prop�rtles of Plastics 

Standard Test Method for 
Coefficient of Linear Thermal 
fxpanslon of Plastics

Standard Test Method for 
Orlttlenes, Temperature of 
Pl .. stlcs and [lastomers by Impact 

Standard Method, of Testing 
Coatecl FabrlC\ 

Standard Test Methods for 
Spr,clfic Gravity (Relative 
Ornslty) ancl Density of Plastics 
l>y Dlsplarem11nt

Standarr1 111,;t M11thod for Initial 
!P,lr Hr,\\\tar1r1• of PlHtlc film
.ind Shr,"t lnq

Stan�ar1 lest Methods for 
Vol.1tilr loss from Plastics 
Using Activater1 Carbon Methods 

�tanclarcl lest Method for Linear 
01mensionai Changes of Nonrigid 
Jhr,rmoplastic Sheeting or Film 
at llrvated Temperature 

8-714-C2



1.1.1.2 

1.1.1.3 

I. I . 1 . 4

0 1238-86 

D 1593-81 

D 1603-76 (1983) 

D 1693-70 (1980) 

D 3083-76 (1983) 

D 3985-81 

E 96-80 

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 Sp�cification for 
Flexible Poly (Vinyl Chloride) 
Plastic Sheeting for Pond, 
Canal, and Reservoir Lining 

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

Standard Test Methods for Water

Vapor Transmission of Materials

Environmental Protection Agency ([PA) 

EPA/530-SW-86-031 

Federal Standards (F[O STU) 

FED-STD-lOlC, lncludlny 
CHGS NOT I, And 2 

.. 'ethou 2065. I 

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

Test Procedure For Packaging 
Materials 

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

National Sanitation Foundation (NSF) 

NSF Standard 54-85 Flexible Membrane Liners 
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1.2 SUBMITTALS: Refer to Section 01300 for submittal procedures. 

1.2.1 Installation Drawings: Submit drawings showing lining 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 
followinq. 

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 liner 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 (HOPE) resin to be supplied. For each resin batch, test as 
shown in Table 02755-I. Complete testing dnd submit for review before using. 

TABLE 02755- I 

PHYSICAL PROPERTIES QUALITY CONTROL 

Property 

Specific Gravity (min) 

Tes t __ �Jll.od 

ASTM D 792 

Melt Flow Index (gr/10 mins, ASTM O 1238, 
max) Condition E 

Volatile Loss (max%) ASTM O 1203. 
Method A. 

Values 

0.94 

0.3 

0. 1

1.2.3.2 Line.· Piovide data defining physical properties of high density 
polyethylene (HOPE) liner to be supplied. As minimum, properties shall meet 
the requirements of NSF Standard 54. Provide documentation rf verification 
of physical properties of liner sheets. For each resin b:.tch used, test 
using parameters defi�ed in subparagraph 2. l. I .2 to document material 
properties. Complete testing and submit for review before fabrication. 
Submit adrlitional copy of dornmentation with each pdnel. 
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l. 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 liner 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 lining 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 supplier, certified by manufacturers 
of resins and liners, and stating that liner and extrudate are of 100 percent 
v1rgin materials. Reports shall identify items, show results of chemical 
analysis and physical tests and meet following requirements. 

l.2.5.l

l. 2. 5. 2

Raw materials: Table 02755-I. 

Lining material: Subparagraph 2.1.l.2. 

1.2.6 Care and Repair Instructions: Submit information concerning 
recorrmended care and repair procedures for liner and components. Include 
reco1TV11ended 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. 

l.2.7 Certificates of Experience: Submit "Certificates of Experience" 
from manufacturer and installer showing qualification in accordance with 
Paragraphs l .3.l and l.3.2. Installer shall provide list 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 comrliance in accordance 
with Paragraph l .3.6. 

1.2.10 Surfacr Acceptance: Providr information required in 
Paragraph 3.1 .2. 

l. 3 QUAIITY ASSURMICE 

I . 3 . I Qua 1 i f i cat i on o f Man II fa c t tir pr : Man u fact u re r '.ha l 1 have 
successfully manufactured minimum 5,000,000 square fert of ·1milar liner 
material for hydraulic lining installations, and be list'cd O/ NSF as meeting 
the requirements for manuf;icturing HOP[. M;iterial supply shall also include 
projects for Resource Conservation and Recovery Act (RCRA) Landfi 11 s and 
Surface '.mpoundmcnts. 
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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 successfully 
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 iame of polymer resin supplier, product identification, acceptance 
testing, fabrication and production testing, documentation of changes, 
retests, and acceptance. 

l . 3. 4 Construction Quality Assurance 

1.3.4.1 Preinstallation meeting: Manufacturer and Contr�ctor 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 sh�ar 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 
samplrs using same equipment and procr.dure 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 shall 
pass nondestructive tests, and 2 of 3 samples shall pass de�tructive tests, 
third sample shall attain at least 95 percent or required values. 

1.3.6 Upon complP.tion of work, and as condition of acceptance, deliver 
to KEii 2 c0pies of certificate signed by aulhorizr.d Jgent of manufacturer of 
liner, and cosigned by installer, stating materials and methods used meet 
specified requirements. 

1.4 DELIVERY, STORAGF. MW HMlDlllH� 

l .4.1 Pack fabricated piecr.s and rol 1, wrapped with sheet of same 
material in rontainers supportr.d and µadded to prevent damage during shipment. 
Pack containtr s for minimum hand! ing Jt sitr. and clearly mark with location 
of installation. Provide label for each roll and prefabricated piece �howing 
results of tests in subparagraph 2.1. I.? and stating name of manufacturer, 
product type, thickness, manufacturr.s batch code, date of ,anufacture, 
physical dimensior�, panel number or placrmrnt of prefabricated pieces 
according to Paragraph 1.2.1, anrl directions for unrolling membrane. Do not 
remove lab�ls. 
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1. 4. 2

1.4.2.1 

1.4.2.2 

1.4.2.3 

Examine lining materials delivered to Site for: 

Puncture from nails or splinters. 

Tears from operation of equipment or inadequate packaging. 

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 

1.4.3 

Crumpling or tearing from inadequate packaging support. 

Unload and store with minimum of handling. 

1.4.4 Store materials off ground on padded dunnage i� secure area 
sheltered from mud, soil, dirt, debris, adverse weather, pr�cipitation, 
ultraviolet light, heavy winds, and temperature extremes. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

2.1.1 High Density Polyethylene (HOPE) Liner: Add carbon black, 
antioxidants and heat stabilizers to resin for ultraviolet resistance and 
manufacturing purposes. Supply HOPE as single ply continuous sheet wtth no 
factory seams and tn 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 Ltning Systems 
Inc, lfouston, Texas; or Poly-America Inc, Grand ,>rairie, Texas. 

2.1.1.2 
values. 

Lining material shall meet following minimum physical property 

Property 

Th;ckness (mils± 10 %) 

Specific Gravity (min) 

Carbon Black C1.. .. tent (%) 

Melt Flow Index 
(g/10 min, maximum) 

Tensile Properties (each direction) 

Tensile Strength at Yield (lb/in width, min) 

Tensile Strength at Break (lb/in width, min) 

71402755.SP2.414 02755 - 6 

Test Method 

ASTH D 1593 

ASTH D 792 

ASTH 0 1603 

ASTM D 1238, 
Condit i or. E 

ASTM D 638, 
Specimen, 2 

Values 

60 

0.94 

2 to 2-1/2 

0.3 

Type IV 
ipm 

120 

180 
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Property 

Elongation at Yield(�. min) 

Elongation at Break{%, min) 

Modulus of Elasticity (lbs/sq in., min) 

Tear Resistance (lb, min) 

Puncture Resistance (lbs, min) 

Low Temperature/Brittleness (F, max) 

*Dimensional Stability
(max t change each direction)

*Volatile Loss (max t)

*Environmnntal Stress Crack
(min hours)

Water Absorption 
(max� wright change) 

Coefficient of Linear 
Thermal Expansion (cm/cm C, max) 

Hydrostatic Resistance (p�i. min) 

Moisture Vapor 
Transmission (g/m2 day, max) 

Resistance to Soil Ourial 

Change in Tensile Strength 
at BreJk and Yield (o/.) 

Change in Elongation at Oreak 
and Yield (o/.) 

np7r;5 • 7 

Jest Method Values 

10 

500 

80,000 

ASTM D 1004, Die C 30 

FED-STD-101, 69 

Method 2065.1 

ASTM D 746, -40
Procedurr B 

ASTM D 1204, ±2 
212 F 1 hr 

ASTM D 1203, 0. 1
Method A 

ASTM D 1693, 750 
Cum.Ii l ion C ( l 00 C) 

ASlM D 570 0. I

ASlM O 696 l. 2 X 10-4

ASlM O 751, 490
Method A-I 

ASTM E 96 0.03 

ASTM D 3083, 
11sinq ASTM 0 fiJR 
lype IV specimen 
;it 2 ipm 

.! 5

.! 10 
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Property 

Bonded Seam Strength, Field 
Tensile, min 
Peel Adhesion, min 

Oxidation Inductive Time (minutes, 
min at 130 C 800 psi 02)

Jest Method 

ASTM D 638 
ASTM D 413 

ASTM D 3985 

Values 

9� of parent 
material film 
tear band 

2000 

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

2.1.1.3 Resin used for cxtrudate fusion welding shall he HOPE produced 
from and same aJ HOPE sheet resin. Physical proi.,erties '.hall be �ame as HOPE 
lining 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 
share to flt contours of basin. Prefabricate corner plecPs in factory. Keep 
field joints to minimum and in accordance with arproved lnstallrtlon drawings. 

2.1.1.6 Liner llldlerial will he reriuired for fPA':; method 9090 testing. 
Thi>tt· �Ii.ill be no chanq<", in form11lati on of linrr m,1tPrial once testing has 
bl'qun. 

?.2 

? . ? . I 

SOUf..CI QUA! l lY c.orrnrnt 

T" st s 

?.,.I.I Prrpar;itinn: (l!it,1in l ·.1mpl!' fro� prr-fornwd produLl•, from Pach 
form in tl';P each day. C11t ,.implr in h.1lf. YPPp 1/? for tr'.tinq ,rnd rlPliv"r 
rrm.iininq h,1lf to KrH for tr> ·,tinq.

?.?.1.2 Tl'sting: lr�t \,1mplP•, for th1d:11P',',, trn<;ilP ,trr-nqth ,it. yir�ld . 
.ind trn<,i]P <.trc>nqth .it hrP,1k ,1', '.JlP( 1f1Pd in ·.1il>1'.ir ,1qr,1ph ?.!.!.? PXCPpt 
v a l u" <; m ,1 y h" r" du c <' rf by l O p" re<' n t . 

PARl 3 

3. l

[X((Ul_lOtl 

f XAM l NAl I Oil 

3.1.1 BPfore work ic, -;t.irtPd rxamine '>iil'd rnll-; for damaqe from transit. 
If d,1maged set asidr lhose that cannot be 1·1•p,1ircd. �hall br rejected. 

3.1.2 Before install.1tion of liner, ensure surface is free of soil 
rocks, standin(] water or other debris, and rrovicJe written dornmentation to 
KEH th.it surfaces to receive 1 iner have been examined arid found to be 
acceptable for installation. 
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3.1.3 During unrolling of material, visually examine sheet surface. 
Hark and repair faulty areas in accordance with approved procedure. Document 
repaired areas on installation diaw1ngs by showing location and identity of 
repair crew. 

3.2 INSTALLATION 

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

3.2.2 Placing: Place fabricated pieces in position shown on approved 
installation drawings. Verify rreformed pieces fit snugly in position to 
p1event 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 FielJ 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 deleterious materials t-efore seaming, and climatic conditions 
meet the requirements of Paragraph 3.2. \. 

3.2.3.\ 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 matr.rial. 

3.2.3.3 Fusion welding: Wr.ld c;hr.r.tinq tor1r.thr.r hy producing a double seam 
with an enclosed space. 

3.2.3.4 Welding equipment shall hr. c,1pahlr. of continuously monitoring and 
controlling temperature In 1onr. of \.Onta<.t so chan')es in environmental 
conditions will not effect lnte9rity of wr.ld. 

3.2.3.5 Where "fish mouths" occur. n•p,1ir ·,1r<!<1 In accordance with 
Paragraph 3.2.4. 

3.Z.�.6 "Fish mouths" arc not actrpta½lr. within �earn area. 

3.2.3.7 Trav.:,·se e:ntlre surfarr. and P1,1minr. for tears, punctures. and 
thin spot�. Replace or repair, ,n accordanrr. with Paragraph 3.2.4, 1 iner area 
showiny out of tolerance Injury. llocumr.nt rPpaired arr.as on ,nstallation 
drawings by showing location and rr.pair crew identity. 

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

3.2.4 Damaye Repairs: Make repairs to liner by applying piece of 
sheeting, sufficient In size to extend approximately 3 to 6 inches beyond 
damaged area. Make patch round or oval and install using same·materials and 
procedures used in making field joints. Do nut use tutting tools while 
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working on top of installed liner except when cutting destructive test 
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 on the 
Drawings, coated with protective coating specified in Section 09885, with HOPE 
after hydrostatic testing specified in Section 03301.

3.3 

3. 3. 1 

FIELD QUALITY CONTROL 

Nondestructive Testing 

3.3.1.1 Tc�t fusion welds In their entirety using air pressure test or 
vacuum box. Pressuri,e channel'> hr.twern ,;ramc; to minimum 30 psi, Indicated 
hy calibrated gage or manometer inserted In cliannel. Maintain pressure for 
minimum IS c;1>ronc1c;. 

3. 3. 1. 2 Vacuum trst for extruc;lon wrldNI \l'am,; and repairs. 

,l. fqulpmrnt: fllumlnum framP l>nx with cal lhratrd vacuum gage 
on fr,,mr, fittl'd with c;pongr. CJ,Hkl't on hr,ttom. ,;r;ilrd with transparent 
Plexiql,ic; top, and ronnrr!f'ld to v.1r:1111m pump. 

b. l1•st: Sprl',1d c;o,1p •,olution ovl'r ,;ram, prec;s box down over
sr.am, ,rnd apply 10 inrhr.s liq var1111m, pluc; or m' .1w, 7. Inches, for minimum 
l!"i seconds to rach portion of sr,1m, If d"frct Is present, bubble will form 
and indlcatl' arra for rrpair. lrc;t c;r,1m•, ,rnd repah•c; in their entirP.ty. 

3. 3. 1 . 3

3. 3. 2

K[lf will obsr.rv" trc;tinq ,rnd rl'·,1irw results. 

0rslruct ivr Tr.stlnq 

3.3.2.1 Prl•p,1ration: 0ht,1in samplP<; ol firld \rams al brglnning and end 
of each work day, and ;it I or morr int,.rv,11,; d11rlnq d,1y If sr.amlng condition� 
have been altrred, 

a. USC' 10 foot long test wrlc! from rach welding machlnP., and mark
with d,1tr, ,1mhil'nt tl'mprr,lturf', iind m,1rhine numhl'r. 

b. Tat- e 2 fool long random wpld s,1mples from Installed welded
sheeting at rate of 1 sample for each seaming crew for each da:;. 

c. Cul samples in 2 parts, keep 1/2 for testing and deliver
remaining half lo KEH.
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3.3.Z.Z Tests: Test samples for bonded seam strength in accordance with 
ASTM O 3083, and for peel adhesion 1n accordance with ASTH D 413. 

3.3.3 Oocun11ntation 

3.3.3.l Document field seam test results by marking installation drawings 
with location of sample identificatton number and label sample with location, 
date, time, crew identity, and machine number. 

Certify test results. 

Deliver documentation to KEH within 7 working days. 

Final Examination and Acceptance 

3.3.3.2 

3.3.3.3 

:.3.4 

3.3.4.1 
liner. 

Measure overlap of sr.ams and verify no damage �as occurred to 

3.3.4.2 Prepdre record drawings showing field changes. 

3.3.4.3 Deliver record drawings to KEH within 10 working days after 
complPtlon of liner Installation. 

!NO or Sl(TION
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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 

I . I . 1 . 2 

American National Standards Institute (ANSI) 

ANSI B16.11-1980 American National Standard 
Forged Steel Fittings, Socket
Welding and T��eaded 

American Society for Testing and Materials (ASTM) 

A 53•87b 

A 105-87a 

A 194-Al 

D 1117 -80 

D 16J2-64 (1975) 

D 1,.'7-64 (1975) 

D 3776-85 

D 3 787 -80a 

Standard Specification for 
Pipe, Steel, Blac:k and Hot
Olpped, Zinc-Coate� Welded and 
Seamless 

Standard Specification for 
forgings, Carbon Steel, for 
Piping Components 

Standarrl Specification for 
Ca1oon and Alloy Steel Nuts for 
Oolts for ltlgh-Pressure and 
lllgh-TPmpPr.1t1,rP SPrvlce 

Standard Methods of Testing 
Nonwoven Fabrics 

Standard Test Methods for 
Breaking Load and Elongation of 
Textile fabrics 

Standard Method for Measurlnq 
Thickness for TextilP. Materials 

Standard Te�t Methods for Mass 
Per Unit Area (Weight) of Woven

Fabric 

Standard Test Method for Bursting 
Strength of Knitted Goods-
Constant-Rate-of-Traverse (CRT) 
Ball Burst Test 
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1.1.1.3 

1.1.1.4 

1.1.1.5 

D 4491-85 

E 11-87 

Standard Test Methods for Water

Penneab111ty of Geotext11es by 
Penn1tt1v1ty 

Standard Specification for Wire
Cloth Sieves for Testing Purposes 

American Water Works Association (AWWA) 

(203-86 AWWA Standard for Coal-Tar 
Protective Coatings and Linings 
for Steel Water Pipelines-· 
[name! and Tape--flot-Appl 1ed 

£nvironmenta1 Protection Agency ([Pl\) 

fP/\/�30-SW-86-031 lrchnlcal Guidance Document 
Con<,tructlon Qu,11 lty Assurance 
for llaro1rdo11c. W,1-,t" Lo1nd Dlspo-.,11 
f ,lC 1111 I('', 

National Stlnlt atlon lo11nd,1tion (N\1) 

NSf Standard 54-85 f ll'xlhll' Hl'mhranl' Liners 

1.7 SlJllMlll/\lS: Hl'fn lo Sl'ctlon 0U00 for suhmlttal procl'durcs. 

1.7.1 fo1hrlr.at.or Dr,1wlnq..,: Submit (1r,1wln(J\ ,1nd pror.l'<hirl'c; showln9 
layout and detail,; of factory o1nd fll'ld Joint,;, and plpl' penrtratlons. 

1.7.2 ln\tall.1t!on Plo1n: Suhmit plo1n!I o1nd prorNlurl'c. for Installation 
o1nc1 tl'\lin�1 of 91�olf'xl Ile> ,rnd r,H'hnr, .,,,,,,] plpP. lnrl111IP l l�t of l'qulpment 
and ,1mo11nt of utilllil'<, rrqulrc•cl, propo<,rcl ml'tho<I of 1n<,tallln<1 materials 
.1nd compon(•n ts, Jo In I rHJ r i pr, ,rn<I fo 11 ow I n<f. 

I. 2. 2. I HPl.hod for holding m.ilc-ri,1ls in pl.lei' durl'l<J lnst.tllatlon. 

1.2.2.7 Mrthod for l'xaminlnq malrr,al<,, �n<I for tl'sttnq joints, seo1ms, 
Wl'ld\, and trl'nch lnsrrl.ions. 

1.2.3 H,101,�ar.turl'r's (),1tc1: Provid,· d,1t.1 <ll'f1ninq phy<,1c,1l propertic•s of 
qrotPxtile filtration and rrinforrinq f.lhric<, to he s11ppl1l'cl. /\c. minimum, 
proprdil'c; \h,111 ffll'l'I rl'quirrmt>nl<, nl sprrlfiNl /\STH <,land,1• Is. Provide 70 
,;quarl' feet of 9eotextilr<, from �Jrr.P h,1tth of m,1ten.1l 11.,Pd 1n actual 
construction. !hes( will he ;1rc:hivr,1 for f11t11rf' rr.fPrr.nce. 

1.2.4 Care and Hepair Instructions: Submit. information conr.rrntng 
recommended catt!, maintenance, and repair procedures for geotextlles. Include 
recommr.nded shoe types for construr.tion personnel, tools for cleaning and 
removing wind-blown sand and dehris, and minimum and maximum temperatures at 
which cleaning, insper.ting, and rPpair operalirins mc1y be pPrformed. 
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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 ASTH 
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: 
from inst1ller showing qualification in 
and 1.3.2. Provide list showing names, 
completed projects. 

Submit •certificates of Experience" 
accordance with Paragraphs 1.3.1 
addresses, and telephone numbers for 

1.2.8 Manufacturer's Quality Control Plan: S11hmit qu,lity control plan 
for Project. Plan shall address requirements of Paragraph I 3.3. 

1.3 QUALllY ASSURANCE 

1.3. I Qual HI cation of ln�t.il lu: l lcensed or approved by manufacturer 
of gr1textllcs. Provide evidence of surcrssfully Installing at least 
10 projects, and at least 1,000,000 square feet of gcotextlles. 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 Kfll 2 copies of crrtlflcat,, slqnrd hy authorirrd ac,ent of manufacturer of 
gcotextllcs, .lnd co-signed by 1nstitllrr, st.,tl nq materials and methods used 
mret speclfird rrqu1rrmrnts. 

1.3.3 H,rnufarturrr's Quality r.nnlrol Pl.rn: Qu,illty control plan to lir 
implrmrntr<I for Proj�cl •.hall be 111 a«or<l,1n<r with IPA/�30-�,W-86·03I. 

I . 4 · Ill I I VI HY, S roru,r.r, MIil 111\N!ll I Nr.

I . 4. I Dr Ii vPry 

1.4.1.1 Ouring <;hlpmrnt and sto,·clCII', wr,,p q1•ot1•xtilrs in hr.ivy-duty 
protrctivr covering to prevent ddmdqr. 

I. 4. I. 7. I xam 1/H! q1•olt•x ti 1 r dr 1 i vrrrd • n '•it" for dam,19c. If damagf'cf, 
�rt ,Hide and do not use. Do not rpmovP m.1tr>ri,1l idrnti fic:.11 i.on J.,bcl. 

I. 4. 2

1. 4. 2. I

1.4.2.2 

Stor,,gr 

Unlo.1d anrl stnrl' with Minimu;n of h.-indlinq. 

Do not store mat.Nidls on qrouncl. 

1.4.2,3 Storage area shall protr>ll grotP.xtilr from murl, soil, d1J:;t, debris, 
ultraviolet light, heavy wind·,, trmperature extremes, and precipitation. 
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1.4.2.4 Store geotextile materials indoors in original unopened packaging. 

1.4.2.5 If temporarily outdoors, place on pallet and protect from direct 
rays of 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. Geotextilc shall meet following requirements. 

Fabric Weight (oz/sq yd) 

Th lcknes:. (mi 1)

Grab Ten�ile Strength 
(lbs/min.) 

Grab Elongation (i, min) 

Coefficient of Water
Pl'rmt>abilit_y (cm/sr.c) 

Puncture Strength 
(lbs, min.) 

Tear Strength 
(lbs, min. trapr. ·l')!da1) 

Equivalent Opening 
Size (fOS), US Sieve 

Minimum Width (ft) 

ASlH D 1777 

ASTH D 1682 

ASTH 0 1687 

ASTH O 4491 

ASTM D 3787 

ASTH O 1117 

2.1.2 Carbon Steel Drainaye System 

Values 

10 

70 

200 

30 In any principal 
d I met I on 

0.2 

100 

100 In any principal 
direction 

70-100 in accordance
wit�. ASTH E 11

12 

2.1.2. I Pipe: Mr.et the requirements of ASTM A 53, Type S. Perforate by 
drilling four 1/4 inch holes for each foot of l�ngth. 
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2.1.2.2 Threaded fittings, including flanges: Meet the requirements of 
ASTM A 105 and ANSI B16.11. Stress relieve fitting welds and bends. 

2.1.2.3 

2.1.2.4 

Hex nuts: Meet the requirements of ASTM A 194, Grade 2. 

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. 

S1eye S1Zf! 

1 inch 
3/4 inch 
3/8 inch 
#� 

#8 

Percent Passing 

100 
85-95
45-55
20-25

2.1.3.2 Crushed or p�rtially crushed gravel will not be accPptable. 

PART 3 · EXECUTION

3.1 EXAHINATION 

3.1.l Before work is started examine sheet rolls for damage from transit 
and storage. If damaged set aside and do not use. 

3.1.2 Ourlng unrolling of matr.rlal. vlsuall: examine surhces. Do not 
use material showing defects, ribs, holes, flaws, deterioration, or other 
damage. 

3.2 INSTALLATION 

3 . 2. l C 11 mat ic Cond It ions 

3.2.1. I Within limits given In NSF Standard 54, Appendix C while handling 
geotextile material. 

3.?..1.2 

3. 2. l . 3

3.2.2 

Temp ... aturt?: 40 to 104 F. 

Winds: 15 mph, maximum. 

GeotextllPc; 

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. 
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3.2.2.3 Measure overlap joints and seams as single 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 

3.2.3 

Remove contaminated geotextile and gravel and replace with new. 

Install leachate collection pipe as shown on the Drawings. 

3.2.3.1 Coat threads of pipe and fittings with coal tar enamel meeting 
ti,e requirements of AWWA C203. 

3.2.3.2 Backfill with material specified in 
lifts, up to elevation shown on the Drawings. 
with 2 passes of hand operated impact tamper. 
contamination during construction. 

Paragraph 2.1.3, in 6 inch 
Each lift shall be compacted 
Protect gravel from 

3.2.4 Repairs: Hake repairs to geotextile in accordance with 
manufacturer's reco11111ended 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 fie 1 d changes have been incorporated. Deliver test 
documentation and record drawings to KEH. 

ENO OF S[CT ION 
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SECTION 03300 

CAST-IN-PLACE CONCRETE 

PART - GENERAL

1.1 REFERENCES

1.1.l 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) 

AC! 301-84 (Revised 1987) 

AC! 306.1-87 

Specifications for Structural 
Concrete for Buildings 

Standard Spec1rlcatlon for 
Cold Weather Concreting 

I. I. I. 7. American Society for Testing and Materials (ASTM) 

I\ 185-85 

A &15-07 

C 33-86 

C 94-86b 

C 150- 86 

C 760 06 

Standard Specification for 
Steel Welded Wire Fabric, Plain, 
for Concrete Reinforcement 

Standard Specification for 
Orformed and Plain Billet-Steel 
Bars for Concrete Reinforcement 

St ... 1dard SpeciflcHlon for 
Concrete Aggregates 

Standard Specification for 
Ready-Mixed Concrete 

Standard Specification for 
Portland Cement 

St,rndar<l Specification for 
Air-Entraininq Admixtures for 
Concrete 

1.11 ) tlation,11 flPacly Mixrrl (onrrptp AS\OCiation (NRMCA 1 

January l 1976 
( 1 h i rd fl e v i s i on ) 

Crrtification of Rrady Mixed 
Concrete Production Facilities 

1.2 SUUM!TlALS: Hefr.1 to Section OlJOO fH submittal procr.rJures. 

1.2.I Form Coaling Materials: Submit prorosed form coating materials 
in acconLrncf' with AC! )01, S"c�ion 4.4.
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1.2.2 Certification of Ready Mixed 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 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. 

I .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 �hown on the Drawings. 

1.2.5 Block Diagram: Submit block diagram of schedule� concrete pours. 
I dent Hy pour�. 

1.2.6 Concrete Materials, Mix Dc�lgn and Mix Proportions: Submit con• 
crete materials, mix design and mix proportions In accordance with AC! 301, 
Sections 3.8 and 16.7.3. Define each material to be u�ed 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 ar.cordanc.e 
with AC! 306.1, Section l.S.l. 

1 .2.8 Curing Procedure: Submit description o� materials and methods of 
curing In accordance with /\Cl 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 · E_ROO.V.c_T..S 

2.1 MAT£RIALS 

2. I. I Concrete 

2.1.1.1 

2. I. I. 2

Cem. it: \STM C ISO, Typr. II (low Alk�li) 

Aggregate�: ASlM C 33, maximum si7" as follows. 

a. 3/4 inch for duct banks.

b. 1-1/2 inch for all other.

2.1 .I .3 Air-entraining admixture: Meeting the requirements of ASTM C 260; 
Sika Chemical Company "SIKA AfR"; 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.

b. 

1) 3000 psi for duct banks.

2) 4000 psi for all other.

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
and 3.9. 

2.1.1.S 

2.1.1.6 

2 .1. 2 

2.1.2.l 

2.1.2.2 

2.1.2.'l 

2 .1. 3 

Mixing: In accordance with ASTM C 94. 

Delivery: In accordance with ASTM C 94. 

Reinforcing Steel 

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

Welded wire fahrlc: ASTM A 185. 

Tie wire: Black annealed steel, 16 gage minimum. 

Nonshrlnk Grout 

2.1.3.l Nonmetallic type: "Five St.lr Grout" by US Grout Corp; "Por-Rok" 
Anchoring Cement by llallemlte; or "Masterflow 713" hy Master Builders. 

2.1.4 Forms: Wood, steel, plywood, or Masonlt� Corporation "Concrete 
Form Presdwood", as required for various specified finishes. 

2. 1. 5 Lifting Inserts and Plates: Specified on the Drawings. 

PART 3 · ill.C..llllim 

3.1 PRE�,RATIJN 

3.1.1 Form Construction 

3.1.l.l Install formwork in accordance with AC! 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 ACl 301, 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 fonns shall be treated with otl or 
stearate. 

3.1.1.4 

3.2 

3 .2 .1 

Clean fonns of foreign material before placing concrete. 

INSTALLATION 

Reinforcing Steel 

3.2.l.l Fabricate bars accurately to dimensions shown on Drawings, within 
toleran�es shown in ACI 301, Section 5.4. 

3.2.l.2 Tag in accordance with bar list. 

3.2.1.3 Place a� shown on approved �ubmlttals wtthin t�lPrances specified 
in ACI 301, Sections 5.4 and S.S. 

3. 2. 1 . 4

3.7.1.S 

Tie to prevent displacement durlnQ placement of concrete. 

Do not force Into rnncrete af!Pr Initial set has started. 

3.2.1.6 Place with dimension of concretr protection equal to minimum 
given In ACJ 301, Section S.S, except where shown otherwise on the Drawings. 

3.2.1.7 Place welded wlrr fabric on chairs and lap two mrsh at splices. 
T I e s r l I Ce s with w I re . 

3.2.2 Concretr 

3. 2. 2. 1 Before ordertnq, ,,htaln approval of required subtrlttals. 

3.2.2.2 Before batching, obtain .ipproval of formwork and reinforcement by 
K[II. 

3.2.2.3 Before placing: 

a. Obtain approval of ·Pour SI ip" by K[II. •Pour Sl Ip" shal I
include appropriate refrrrncr to specific p0rtlon of structure to be placed, 
maximum size of coarse aggregate, drsign �trength, admixture, and slump. 
"Pour S1 Ip" fo .. TIS c;,·1 be obtained from Kfll.

b. For rach truck load, deliver "Trip Ticket" tn KEIi. "Trip
Ticket" shal 1 contain information 1 isled in ASTM C 94, s11up.iragraphs 16.1.1 
through 16.1.10, and include wat�r/cemcnt ratio. 

3.2.2.4 Place in accordance with AC! 301, Sections 8.1, 8.2, and 8.3. 
Do not drop (free fall) more than S feet. Insert vibrator, vertically if 
possible, into concrete and reach small distance into cnncrete in next lower 
layer. Do not insert vibrators into lower courses that 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 pemitted in ACI 301, Section 7.5. 

3.2.2.6 Place nonshrink grout where shown on the Drawings and tn 
accordance with manufacturer's reco111nendations. 

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

3.2.2.C Construrtton joints: Hake in accordance with ACI 301, 
Section 6.1, and as detailed on the Drawings. 

3.2.2.9 
and 6.5. 

Embedded items: Install tn accordance with ACI 301, Sections 6.4 

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

3.?.2. 11 Consoltd�tton: Consolidate concrete slabs tn accordance with 
ACI 301, Section 11.6. 

Concrete Repair and Form Removal 3.2.3 

3. 2. 3. 1 Form removal: Remove In accord�nce 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 gl"en by KEH. 

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

3.2.3.4 Surface defect repair: Repair tn accordance with ACI 301, 
Sections 9.1, 9.2 and 9.3. Cure concrr.te repairs same as new concrete. 

3. 2. 4 Concrete Flnlshr.s and lolerances 

3.2.4.1 Formed surfaces: Start finishing following concrete repair and 
complete with'� 96 �ours after forms h�ve been removed. Finish In accordance 
with sections of ACI 301 noted below. 

a. Surfaces exposed to
earth backfill Section IO. 2. 1 

b. Interior surfaces Section 10.2.2 

C. Exterior surfaces
exposed to weather Section 10. 2. 2 
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d. Related unformed surfaces

e. Surfaces to receive
special protective coating

Section 10.S 

Section 10.3.2 

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

a. Interior floors

b. Exterior equipment slabs

3.3 FIELD QUALITY CONTROL 

Section 11. 7. 3 

Section 11. 7. 3 

3.3.l 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 ANO 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 protectlv� coating. 

3.4.2 Protection 

3.4.2.1 Protect concrete during extreme weather conditions In accordance 
with AC! 301, Section 12.3. 

3.4.2.2 Protect concrete from mechanical injury in accordance with 
AC! 301, Section 12.4. 

END or Sf CT 10:1 
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SECTION 03301 

VAULT ANO BASIN CAST-IN-PLACE CONCRETE 

PART 1 · GENERAL 

I.I REFERENCES 

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

1.1.1.l American Concrete Institute (ACJ) 

ACJ 301-84 (Revised 1987) 

ACJ 306.1-87 

AC I 315-80 

ACl 347-78 (Reapprovr.d 1984) 

AC! 349-85 

Specifications for Structural 
Concrete for Buildings 

Standard Spet,fication for Cold 
Weather Concreting 

Oetatls and Detailing of Concrete 
Retnforcement 

�econmended Practtce for Concrete 
formwork 

Codr. Requtrements for Nuclear 
Safety Related Concrete 
Structures 

1.1.1.2 Amerttan Society for Testtng and Mat�rtals (ASTH) 

A 108-81 

A 307-86a 

A 615-87 

C 31-88 

C 33-86 

71403301.SP2.2039 03301 · 1 

Standard Spectftcatton for Steel 
Bars, Carbon, Cold-finished, 
Standard Qualtty 

Standard Specification for Carbon 
Steel Bolts and Studs, 60 000 PSI 
Tensile Strength 

Standard Spectftcation for 
O�formed and Plain Billet-Steel 
Aars for Concrete Reinforcement 

Standard Prict,ce for Haktng and 
Curing Concrete Test Specimens 
in the Fteld 

Standard Speciftcation for 
Concrete Aggregates 
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C 39-86

C 87-83 

C 94-86b

C 125-88 

C 138-81 

C 143-78 

C l S0-86 

C 17 l 6'.1 ( 1986) 

C 227-87 

C 233-87a 

C 260-86 

C 289-87 

C 309-81 

C 494-86 

71403301.SP2.2039 0330) - 2 

Standard Test Method for 
Compressive Strength of 
Cylindrical Concrete Specimens 

Standard Test Method for Effect 
of Organic Impurities in Fine 
Aggregate on Strength of Mortar 

Standard Specification for Ready
Mtxed Concrete 

Standard Terminology Relating to 
Concrete and Concrete Aggregates 

Standard Test Method for Unit 
Weight, Yte1d, and Air Content 
(Gravtmetrtc) of Concrete 

Standard Test Hethod for Slump 
of Portland Cement Concrete 

Standard Spec1ftcatton for 
Portland Cement 

Standard Sp ctftcatlon for Sheet 
Hat,rlal\ for Curing Concrete 

Standard Test H•thod for 
Potential Alkali R•actlvlty of 
Cemr.nt-Aggregate Combinations 
(� rtar·Bar Hethod) 

Standard Test Method for Air• 
Entraining Admixtures for 
Concrete 

Standard Specification for Air
Entraining ndmlxtures for 
Concrete 

Standard Test Method for 
Potential Reactivity of 
Aggregates (Chemical Hethod) 

Standard sr,clflcatlon for Liquid 
Membrane-Forming Compounds for 
Curing Concrete 

Standard Specification for 
Chemical Admixtures for Concrete 

B-714-C2



I. I. I. 3

1.1.1.4 

l. I. I. 5

C 618-87 

C 932-80 ( 1985) 

D 75-87 

D 512-81 (1985) 

0 516-82 

D 3370-8, 

I 779-87 

American Wl'ldln�1 Socif' ly (Aloi\} 

AWS D 1. I· 88 

AWS 01.4-79 

flWS QC I - 86 

Standard Specification for Fly 
Ash and Raw or Calcined Natural 
Pozzolan for use as a Mineral

Admixture in Portland Cement 
Concrete 

Standard Specification for 
Surface Applied Bonding Agents 
for Exterior Plastering 

Standard Practice for Sampling 
A99reg1tos 

Standard Test Methods for 
Chloride Ion In Water 

Standard Test Methods for Test 
for Sul fate Ion in Watet 

Standard Practices for Sampl Ing 
W,l tf'r 

Stanrlard ?�;t Method for 
Determining Air leakdge Rate by 
Prl'�\urlratlon 

Structural Wf'ldlng Code Str.el 

Stn- tural Wr.ldlng Cod" 
Reinforcing Stl'r.1 

)tanclard for (Ju-11 lf \cation and 
C!'rtll lcdtlon of Wel<llng 
ln�pl'ctors 

N,,tional Re,1dy Mtx!'d LorHr·rtP li·,\oclatlon (NRHCfl) 

January I, 1976 
(Third Revision) 

Crrtificatlon of Ready Hlxed 
Concrete Production Facllltle� 

Washin(_Jton State DepartmPnt of lr,1nsportat Ion (WSDOT) 

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

1.2 SUBMJTTflLS: Refer to Section 01300 fo� submittal procedures. 

1.2. l Formwork: Submit fabrication drawings showing general arrangement 
of forms, sizes and grades of lumber, pan12ls and related components. Include 
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placement rate of fresh concrete in walls 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 Coati�� 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 Mixed 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 Conc,·ete Association. Certificate shall be dated within past 12 months 
of first concrete delivery. 

l.�.4 Laboratory Test Reports: Sub�lt certified copies of test reports 
showing followlnq materials meet specified requirements. 

1.2.4.1 

1.2.4.2 

1.2.4.3 

Cement 

Aggreyates 

Adml xturr.s 

a. Alr-PntrAlnlnq: TP\tPc1 In arrnrc1AnrP with ASTM C 233.

h. Water reducing: Tested by combining with cement and
aggregates to be used to produce specified concrete hAvlng deslrr.d properties 
with respect to time of set, water-reduction, slump, strength, shrinkage, 
and pumµablllty. 

c. Set retarding: Tested hy combining with ce�?nt and aggregates
to he used to produce specified concretP hAvlng d.slred properties with 
respect to retardation, water content, slump and strength. 

I . 2. 4. 4 

1.2.4.5 

1.2.4.6 

Re In forcement 

Concrete curing matrrlal 

Water 

1.2.S Reinforcing Steel FAbrlcator nrawlngs: Submit complete and checkrd 
reinforcing steel fabrication and Installation drawings, based on schedule 
for concrete pl��emen. and showing bendln� diagrams, as5embly diagrams, 
splicing and laps of rods, anc1 shaprs, dlmrnsions and details of bar 
rPinforcing and acces�orles. Prepare drawings In accordance �Ith AC! 315, 
Chapter 2. 

1.2.6 Manufacturer�s Data: Submit manufacturer's catalog cuts of 
reinforcln� steel mechanlcAI couplers along with data on matrrlal and 
installation procedures. Include type and series identification of sleeve 
splice for size of bar� to be supplied. 
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1.2.7 Certified Test Reports: Submit manufacturer's certified test 
reports showing chemical analysi� and physical tests made on particular heat 
or heats of steel from which reinforcing steel mechanical couplers were

manufactured. Submit separate certificates for each group of like items 
furnished by each supplier. 

1.2.8 Schedule for Concrete Placement: Submit schedule delineating 
location, sequence of pouring and time lapse between supporting and supported 
elements. Provide block diagrams and pouring sequence for slabs and walls. 

1.2.9 Hix Design: Submit mix design, in accordance with ACI 349, 
Paragraphs 4.2 and 4.3 based on aggre�ate data, gradation and specific gravity 
determined by laboratory within past 6 months, a�d specified requirements. 

1.2.10 Hix Certification: Submit certification of concrete mix design, 
by approved independent engineering testing labor�tory. rertification shall 
include but not be limited to following. 

1.2.10.1 Confirmation of aggregate test data based on available test resul•s 
determined within past 6 months and datr. tests were marle. 

1 .2.10.2 fvaluallon of mix design: Check calculations and report cement 
factor, concrete plant �t;inrl;ird rlPv\;it\on used In dc�lgn of mix, maximum 
water (gallons per sack of cement), percentage of fine aggregate to total 
aggregate hy weight, weight In pounds of saturated surface-dry aggregates 
per sack of cement, perc:cnlc19e of admixture� and yiclu fu, 1 cubic yard or

concrete. 

1.2.11 Control Procedurr� for Hatching: Submit dr.lalled proc:c�ur�s for 
controlling following actlvltlrs. 

1.2.11.1 llandllng and slora11e of Cf•mflnl, fly ,nh, aggregalr, .ind 
admixtures. 

I lmltlng moisturr. contr.nt of finr aggregate to S percent. 

!latching opr.ratlon to lncludf' sr.q111>nclnq of material. 

Addition of rhlllrcl watrr 01· l<r. 

1.2.11.7 

1.2.11.3 

1.2.11.4 

1.2.11.5 
phcement. 
specified. 

Prohibition of "ddrcl w,,trr flXCl'Jll lo ar1just slump al point of 
Ad, ;t.lonal w,1trr m;iy h" a<lch•d If �lump of ronrrrtr Is leH than 

1.2.11.6 Re�ulalion of mixin(J drum n•volutions. 

1.2.12 Certificate of Conform.mer. Submit lr.9ible certificate stating 
that concrete delivery equipment ineets the rcquirer:ents of subparagraphs 
2.2.6.2a and 2.?.6.2b. 

1.2.13 Construction Joint�: Suhmit drawings showing location and 
treatment of construction joints in accordance with �Cl 301, Section 6.1. 
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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 Curfng and Protection: Submit description of materials and methods 
of curing tn accordance with Article 3.4 and ACI 301, Section 12.2. 

1.2.16 Pump Concrete: Submit description of concrete pump and form 
capacity in accordance with subparagraph 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 
used in testing as defined in ASTH E 779, Paragraph 6.2 and proposed method. 

1.3 QUALITY ASSURANCE 

1.3. l Qual ificatlon of Welding Personnel and Procedures 

1.3.1. l Personnel and procedures for welding shall have been qualified in 
accordance with AWS D1.1 and AWS 01.4 before welding. 

1.3.1.2 Deliver 2 copies of welding procedure specifications, procedure 
qual lflcatlon 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. 

1.3.2 Qualification of Nondestructive Examination (NOE) Personnel 

1.3.2. l Visual weld examinations and appropr•1te documentation shall be 
performed by Certified Welding Inspectors (CWI) who have received 
certification In accordance with AWS QCl. Welding related examination 
documentation shall be signed, or stamped, by Individual performing 
examination. 

1.3.2.2 Deliver 2 copies of ND[ 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 echar ical splice shal 1 br> qu,11 ified 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. 
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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 l.6.2. 

l.3.3.4 Requalfffcation of personnel required if: 

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

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

c. Consistent visual rejects occur.

d. Requalification not required if based on single visual reject.

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

1.3.4 Test Records: Institute and maintain for examination by KEH 
complete legible records of tests performed pursuant to design of concrete 
mixtures. Keep records in chronological 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 aggregates sampled at quarry source and results 
combined in accordance with proportions of mix design. Keep records of 
tests. Combined aggregates proportioned at con�rete plant using separate 
sizes of aggregates shall meet specified gradation. Gradation of separate 
individual sizes of coarse and fine aggregates rhall meet specified 
requirements. In following table, letter "X" is gradation Contractor proposes 
to furnish for specific sieve sizes. In addition to grading, distribution 
of aggregates shall be as follcws. 

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 and No. 50 sieves:
Between 10 anc 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. 
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FINE AGGREGATE GRADING 

PERCENT PASSING

Steve s1u 

3/8 in. 
No. 4 

Ind1ytduaJ Jest Result Moytnq Average of Ftye 

No. 8 
No. 16 
No. 30 
No. SO 
No. 100 
No. 200 

100 
95-100
80-100
X ± 10
X ± 9
X + 6
2: 10
0 - S

1.4 DELIVERY, STORAGE, ANO HANDLING 

1.4.l Packing and Shipping to Site 

100 
96-100
81-99

X ± 8 
X ± 7 
X + 4 
3 : 9 
0 - 4 

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

1.4.t Acceptance at Site: Reinforcement will be receipt examined by 
KEH for compliance with material identification tag. 

1.4.3 Storage and Protection at Plant 

1.4.3.1 Cement: Store inrnediately upon receipt. 

a. Bags

1) Store In suitable weatherpr�of structure, as air-tight as
practicable, with 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. 

bins. 
b. Bulk cement: Transfer to e1evated airtight and weatherproof

c. At time of use cement shall be free-flowing, and free of
lumps. Cement stored longer than 6 months shall be test�d by standard mortar 
tests or other tests deemed necessary by KEH to determine s· itability of 
use, and not used without approval of KfH. 

d. Cement container� shall show production date of cement.
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1.4.3.2 Aggregates 

a. Store on areas covered with tightly laid wood planks, sheet
metal, or other hard and clean surface, and in manner to preclude inclusion 
of for1i9n material, 

b. Store aggregates of different sizes in separate piles.

c. Build stock piles of coarse aggregate in horizontal layers not
exceeding 4 feet in depth to minimize segregation. 

d. Should coarse aggregate becom0 segregated, remix to meet
grading requirements. 

e. Do not store fine aggregate from different sources of supply
in same stockpile. 

1.4.3.3 Admixtures 

a. Store in manner to prevent damage to containers.

b. Afr-entraining admixtures stored longer than 6 months, or
subjected to freezing shall not be used until retest proves satisfactory. 

c. Production dates of admixtures shall be shown on containers.

1.4.4 Storage and Protection at Site: Store and protect reinforcement 
to avoid exclssfve rusting or coating with grease, oil, dirt, and other 
objectionable materials. 

PART 2 . eBQOUCIS 

2. 1 HJ\TERIALS 

2. 1.1 Retnforcfng Steel 

2.1.1.1 Steel bars: ASTH A 615, deformed, Grade 60. 

2.1.1.2 T le wire: Black ann2aled steel, 16 gage minimum. 

2.1.1.3 Provide stirrups, hanger bars, wire ties, chairs, spacers, 
supports, and c•her tevfces shown on the Drawings or required In this Section. 

2.1.1.4 Reinforcing steel mechanical coupl�rs: Sleeves with ferrous 
filler material, or other types of couplers which can be 11sed with specified 
rP.inforcfng steel bars, and capable of 125 percent of yield strength of 
reinforcing steel. 

2.1 .2 Concrete: Heel construction requirements of ACI 349 and ACI 301. 
If conflicts between AC! 349 and AC! 301 occur, ACI 349 shall govern. 
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2.1.2.1 Cement: ASTH C 150, Type 11. Cement content minimum required to 
attain specified properties. 

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

a. Fine aggregates: Grade 1n accordance with ASTH C 33.
Aggregates from different sources of supply shall not be used alternately 
in same structure. 

1) Aggregate meeting grading requirements of WSOOT,
Section 9-03.1(2)8, Class 1 may be used instead of ASTH C 33. 

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

2.1.2.3 Water: Water for mixing and curing, including t,ee 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. 

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

b. Water-reducing admixture: Pol.1olan meeting the requirements
of ASTM C 618, Class Nor F. 

ASTM C 494. 

2.1.2.5 

c. Set-retarding admixture: Meeti•� the requirements of

Properties 

a. Minimum allowable compressive strength: 4000 psi at 28 days.

b. Slump: 2-4 Inches, determined In accordance with ASTM C 143.

c. Air-entrained: 5 percrnt p1us or minus 1 percent.

d. Watl;r/cement ratio: 0.42 maximur.1.

2.1.2.6 Chloride contamination: Level of soluble chlori�P. in fresh 
concrete mix from all sources shall not exceed 1000 ppm �0.1 percent) by 
weight of cement. 

2. l. 3

2. l. 4

2.1.4.1 

Waterstops: See Section 05500. 

Concrete Curing Material 

Waterproof paper:· Regular, meeting the requirements of ASTM C 171. 
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2.1.4.2 Polyethylene fila: Clear, meeting the require111tnts of ASTM C 171. 

2.1.4.3 White-burlap-polyethylene sheet: Meeting the requirements of 
ASTH C 171. 

2.1.4.4 Liquid membrane-forming compound: Meeting the requirements of 
ASTM C 309, Type 1, Class B. 

2 .1. 5 

2 .1. 6 

2 .1. 7 

Bonding Agent: Meeting the requirements of ASTM C 932. 

Anchor Bolts: ASTM A 307. 

Weld Anchors and Shear Connectors: ASTH A 108. 

2.1.8 Formwork: Materials meeting the requirements of ACI 347, 
Chapter 4, 

2.2 BATCtllNG AND MIXING 

2.2.l Equipment for weighing and measuring materials shall meet local 
and o;tatc requirements, and vlsuillly exhibit latest seals. 

2.2.2 Batch concrete In plilnt approved by NRHCA and the Operating 
Contractor. 

2.2.3 Aggregates 

2.2.3.l Fine aggregates: Do not mix fine aggregate� from different sources 
of supply. 

2.2.3.2 Coarse aggregates: Combine separate sizes of coarse aggregates 
with other sizes In proporlions by weight to produce aggregate meeting grading 
specif led. 

2.2.4 Admixtures: When more than l admixture Is use In mix, furnish 
satisfactory evidence that admixtures to be used are compatible In combination 
with cement and aggregates, and suitable at job temperatures. 

2.2.4.l Air-entraining admixtures: Add 1n solution In portion of mixing 
water by mechanical batcher ensurin9 uniform distribution of agent throughout 
batch. 

2.2.4.2 Water-reducing admixture: Replace 15 percent of cement In concrete 
mix with Pozzolan. Accurate batching is required. 

2.2.4.3 Set-retarding admixture: Use as necessary to meet specified 
water/cement ratio and delay set 2 to 3 hours. 

2.2.5 Proportioning Concrete Materials: In accorchnce with ASTH C94. 
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2.2.6 Ready-Mixed Concrete: Equipment for ready-mixed concrete shall 
meet the requirements of ASTM C 94 as modified herein. Ready-mixed concrete 
may be used provided plant has sufficient capacity and transportation 
equipment to deliver concrete at rate desired, and meets the requirements 
specified for equipment, measurement of materials, and mixing, except as 
modified herein. Cement, aggregates, water and admixtures shall meet 
applicable requirements of this Section. Hix and deliver ready-mixed 
concrete by 1 of following methods. 

2.2.6.1 Central-plant mixing: Utilize central-plant mixing specified in 
ASTM C 94, Paragraph 11.3. Hix concrete in stationary mixer at plant and 
transport to site in truck agitator or truck mixer operating at agitating 
�p@ed. D@otn mtxtng wtthtn 30 ffl1nYtll 1ft1r cement has been added to 
a9�regates. When authorized in writtng by K[tl, approved non1git1tton 
equipment may be used for transporting concrete. Time lapse between 
introduction of mixing watP.r to cemPnt and aggregates and placing of concrete 
in final position in forms, shall not exceed the following 

a. tor agltaling equipment: 90 minutes when air temperature is 
less than 85 r, and 60 minutes when air temperature Is equal to or greater 
than 85 r.

2.2.b.2 lruck-mixed tontnil�: Rl',uJy-mlxed concrete m;iy he bat�hcod from 
manually-operdl�J �atch plant and mixed and delivered In truck-mcunted mixer 
units provided followtng additional requirements are adhered to. 

,L Truck mixer units U\f'<I '!IP.et the requirements of ASTH C 94. 
OrmonHratf' rnmpllancP by pr.rfornilnq tr.sts In accorrhnce with ASTH C 94, 
Annex Al. 

b. [stabl !sh malntrn�nrr ln\pertlon program to ensure mixer
units are maintained In condition to prrform in accordance with ASTH C 94. 
Maintenance Inspection program shal 1 address following as minimum. 

1) Frequency of inspection.

2) Inspection critrrla Including requirements for water
meters, counters, fin heights, and rlranl lnrss. 

3) Name of Individual pert, rmlng Inspection.

4) �r.sults of lnsprrt Inn.

S) Statrmcnt lh,11 units ,"l
r

f' ,;,,I isf.H ton for 11\e. lncludr 
equipment numbers. 

c. To preclude weighing inaccuracies in batch constituents briny
dial indicator on weigh scales to r.ssentlally motionless condition at each
desired intermr-diate batch wr>ight beforr. addition of remainder of material 
or discharge of weigh hopper. 
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2.3 SOURCE QUALITY CONTROL 

2.3.1 Sampling: Before delivery of concrete to site, sample fine and 
coarse aggregates in accordance with ASTH D 75. Each sample shall be 1n 
clean container, securely fastened to prevent loss of material, and tagged 
for identification with following information. 

Contract No. 

______________ Quantity ____ _ Sample No. 

Date of Sample 

Sampler's Signature 
--- ----------------

Source _____________ _ 

Intended Use 

For TPstlng __ _ 
- -- ---- ----- ---

2.3.1.1 Fine aggregates: Take two 50 pound ,amplP, for Parh 200 tons for 
sleH analysts of fine aggregate sand and spr.tlflc yravlty tests. Additional 
samples shall be taken when analyses show deficiencies, unacceptable 
variances, or deviations. Sampling may hr rPduced to 1 when lest results 
show fine aggregatrs C"onsl-.tr.ntly mt>Pl srrclflcd rr.qulrP.s. Take samples of 
sand whl'n ,;and Is moist. 

2.3.1.2 Coarse aggregate: Take 50 pound or larger sample for each

400 tons, from convPyor belt. Bring plant up to full operation before taking 
samples. Take samples so uniform cross section, ��curately representing 
materials on belt or In bins, Is ohtalncd. Acldltlonal sampling shall be 
made when analysr.s show deflclenclPs or unacceptable variances or deviations 
from specified requirements. 

2.3.1.3 Obtain water samplr.s 1n Mcordanc1 1 with ASTM D 3370, Practice A. 

?.3.2 Testing: Test and rr.cord rrsults at lrast 10 days before using 
materials. 

7.3.7.I Aggregates: MJkc grad�llon tPsls on rach sample taken at batch 
plant. Make ot'- i,r rquirPd aggregate tr.r;ts 011 samples, and repeat whenevP.r 
there is a change of source. Tests shall include ,rnalysis of each grade of 
material and analysis of combined material rr.presr.nting aggrr�ate part of 
mix. Combined agyregates proportioned at plant using sep�rate sizes of 
aggregates shall meet specified gradation.

2.3.2.2 lest for potential reactivity of aggregates in accordance with

ASTM C 28S. Test aggregates from newly-developed quarries in accordance with

ASTM C 227. 
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a. Fineness modulus of fine aggregate, defined in ASTM C 125,
shall be at least 2.3 but nor 1110re than 3.1. Aggregate showing variation 
in fineness aodulus more than plus or minus 0.2 of representative sample 
submitted will be rejected. 

2.3.2.3 Water: Test at start of work, and change of source. 

a. Determine extent of chloride and sulfate contamination of
water in accordance with ASTM D 512 and ASTM D 516. Water shall contain no 
more than 250 ppm of chlorides as CL nor more than 250 ppm of sulfates as S04. 

b. Mortar specimens made in accordance with ASTM C 87, when
compareL with similar mortar specimen� made w\th water of known satisfactory 
ouality and using same sand and cement, shall show no unsoundness or marked 
change in setting, and compressive strength of mortar specimens at 28 days 
shall be 1t least 95 percent of comprP.ss\ve strP.nqth of specimens made with 
water of known satisfactory quality. 

2.3.2.4 Te�t cement In ar.cordance with ASTH C 150. 

PART 3 · E!lt.llliO] 

3 . l l'IU PARA I JON

3.1.l rom Construction: Construct and Install forms In accordance 
with approved submlttals, set true to line and grade, and maintained to ensure 
tompletr.d work within specified tolr.r�ncr.s and mortar-tight. 

3.1.l.l Arrange bolts and rods used for Internal ties so when forms are 
removed, metal shall be at least 2 Inches from surfaces. 

a. Do r.ot use bolts or rods that must be removed when forms are
removed. 

3.1.1.2 Provide forms with temporary and adequate clean-out openings at 
base of wall forms to permit examination and r.asy cleaning after reinforcement 
has been placed. 

3.1.1.3 Where forms for continuous c;urfares are placed In successive units, 
fit over completed surface to obtain accurat� alignmr.nt and prevent leakage 
of mortar. 

3.1.1.4 Construct panel form� to provide tight joints hetween panels. 
Form repair requires KEIi approval br.forr. use. 

3.1.l.5 

3. 1. 2

Construct forms to be removed without damaging concrete. 

Form Coating 

3.1.2.1 Coat contact surfaces of forms with nonstaining mineral oil or 
form coating compound, or 2 coats of nitrocellulose lacquer. 
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3.1.2.2 When temperature is above 40 F, sheathing may be thoroughly wetted 
with clean water.

3.1.2.3 

3.1.2.4 

3.1.2.5 

3.1.4 

Remove excess coating by wiping with cloths. 

Thoroughly clean contact surfaces of reused forms. 

Apply additional coating to previously coated forms. 

FOf'fll ln1wl1\1on1 &11 1wbp1r11raph l,2,9,7, 

Tolerances: In accordance with ACJ 347, Paragraph 3.3.S. 

�.2 INSTALLATION 

3.2.1 Reinforcing Steel, General: Wash reinforcemen� that has been In 
contact with the ground with water before placing to removr potential chloride 
contamination. 

3.2.1.1 Reinforcing shall be free of rust, scale, oil, grease, clay, 
coatings, or foreign substances that will reduce or destroy bond between 
sterl and concrete. 

3.2.1.2 Rusting will not be basis for rejection, provided It has not 
reduced effectlv� cross sectional area of reinforcement to extent that 
�trength 1s reduced beyond specified values. 

3.2.1.3 Remove heavy, thick rust or loose, flaky rust by rubbing with 
burlap or other approved method, before placing. 

3.2.2 Placing 

J.2.2.1 Accurately and sccurr.ly place rrlnforclnq In accordance with 
approved submlttals. 

3.2.2.2 On ground, and wherr othrrwlsr subjrcl to corro�lon, use concrete 
or other suitable noncorrodlble material for supporttn9 reinforcing. 

3.2.2.3 Support and wire reinforcing togPther to prevent displacement by 
construction loads or placln9 of concrrtr.. 

3.2.2. 4 Unl.::;s directed othr.rwl!.e by K[lt do not bend reinforcing after 
partial embeddment In hardened concrete. 

3.2.3 Splicing, General 

3.2.3.1 Examine bar ends and splice sleeves before assembly for cleanliness 
and proprr end preparation. B�rs shall meet sleeve manufacturer's 
recorm,endatlons. 
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3.2.3.2 Preparation and testing of sister joints: Hake sister joints, 
removable test splices, 1n 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. 

direction. 

di rec ti on. 

l) for first 10 production splices of each type in each

2) for next 25 production splices of each type in each

3) From then on, 1 for every 33 production splices of each
�ype in each direction. 

b. Test sister jol11l� i11 ll'l1slon to destruction.

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

2) If trnsllr strrngth of tr\t splice does not equal or
excred acceptable trnsllP c;trPnr,th, tPc;t I production spli<..e  on uch side of 
falled lest spllc�. If either production splice fails, remove splices made 
by wPlder or spllcrr maklnQ production splice. Additional tensile tests may 
ht! madr on production c;pl lrrs to dPmonstratr acrrptahl·l lty of spl ic:es. 

3.7.3.l Spl lcr relnforrrmrnt In arror�anrP with ACI 349 and approvl'd 
,;uhmitt.11� .• rxcrpt H modifll'd by this \rctlon and thr Dnwlngs. Do not 
spl lcr .1t point!> of maximum c;trPH. Bull •.pl I< lnq may lw used lnc,tead of 
lap .-.pl icing p .. ovlded c;pl Irr matrrlal, 1•qual or nrpat.rr In cross-section to 
,;pl Iced strel, has minimum 17� prrrl'nl of yll'ld '.lrrngth. l .1p spl Ices sh.ii 1
hr Class r. unlp<,c; othrrwlsP nolt>d or cllmrn,;innl'II on thr Drawlnqs. 

].2.3.4 

.t. Wf'ld rl'lnforrinq h,tr •,pl111", with full prnl'lr,1tlon hullw"l,h, 
1,nlr!>S shown othrrwi<;r, in ,l((Orrl.1r1<1• with /\\,I'.; lll.4.

h. On not wl'ld uni i 1 wPl1I i1111 do umr-11' •, h,lVI' h1•rn .-ipproved.

c. l<UI may ex.imirlf' WI' ltl inq pr 01 .,.,.,P.._. 

d. Wr.lcl ldrntific,,lion: l'rrpcll·" .u,d m,1inl,1i11 m.lo of wrldcd
srlice<;. Oclivcr lo KIit ,11 compl"tion of work. 

1) ,',c;ign wrld numbflr, prl'f1,rd 1,_y l,•tlfll' 'W', to Pach wrlcl
as made. Show numbers on spl icr �ap. 

2) Place identification symbol of weldrr making weld and weld
number adjacent to each weld. Use marking crayon or paint. 
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3) Do not reuse weld numbers. If weld is completely
replaced, assign new number. 

3.2.3.5 Mechanical

a. Where bar cutting is required, cut by sawing, shearing, or
flame cutting. If bars are sheared, straighten ends after shearing. If 
bars are flame cut, remove slag by chipping and wire brushing before splicing. 

b. 
instructions. 
equipment. 

Splice bars 1n iccordanc� w1th manufacturer'$ approved 
Make connections with manufacturer's standard hardware and 

c. Splice identification: Prepare and maintain map of mechanical
splices. Deliver to KEH at completion of work.

l) Assign splice number, prefixed by letter "C", to each
splice as made. Show splice numbers on spllcr. map. 

2) Place Identification symhol of spl ltr.r making splice and
spl lee number adjacent to each spl lcr.. Usr. marking crayon or paint. 

3) 0o not rr.usr spllcf' 1111mh1•n. If spllcr. Is <.or:ipletely
replarrd , a�c;l�n nrw numhr.r. 

:l 7.4 Nondrstructlvr. I x,1mln,II ion 

3.2.4.1 Wrlds: Perform 100 prrcrnt vlc;u,1I rx.1ml11iltlon of wf'lcls In 
i\cconlanL!' with AWS DI .4. 0orumrnt rxamlnat Ion of rovrr pa..s on spl Ice map. 

3. 7.. 4. 2 Spllcr slr.rves with flllrr mrtal 

a. [xamlne r�l'lnectlons vlsu.llly ,1rtrr ronlin') for longitudinal
centerlny of sleeve on sr• �"c1 cndc;, ,1llowahlr vol<I<. ,n flllrr metal, extent 
of Jr.akin� of fillrr metal, CJ.H hlowout, .\mount of parkinq. and \lag at tap 
ho Ir. 

h. Bar end local Ion m,1rkrr\ and f i I Irr mrtal shall hP. visible
at rach bar rncl and al flllrr holr. 

c. �ubjr.rl. l',lC:h rncl lo m.uimum ,1llow,1hle void criteria
rcrommrnc1rd by n,d,1t1fadurcr. 

d. Splices th,1t f,1il to p,l\S vis11,1l rx,1min,1tion 11all be
discarded and replaced, ,1nd not used ac; trnsill' st,rn<]th samples. 

3.?. 4. 3 Splice .,Jcrve� without fillrr m,•tal 

a. MJrk bars with suitable marker to show depth of insPrtlon
into splice. After completion, use mark to check actual depth of insr.rtion 
for compliance with manufaclurer·'s recorm1endations. Insertion depth shall 
not vary from manufacturer's recommrndations by rnore than 1/4 bar diameter. 
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b. Chick assembly and swaging pr1s1ure for compliance with
installation proc1dur1 described in manufacturer's instructions. 
Ctrtification of calibration of gages used for registering press pressures 
is r1quir1d. 

c. Check length of each coupler after swaging for compliance
with manufacturer's minimum final length requirements. 

d. Replace coupler splices, rejected for not meeting visual
quality acceptance standards, with new splices using new couplers. 

3.Z.5 Hoving Reinforcing 

3.Z.5.1 Placing, or moving reinforcing after placement, to positions 
other than shown or specified, r�quires approval uf KEIi. 

3.2.5.Z Bars may be moved to avoid interference with other reinforcing 
steel, conduit�, or embedded items, but shall not Impair design strength of 
members. 

3.Z.6 Protect reinforcing with concrete as shown, and In accordance 
with ACI 349, Paragraph 7.7. 

3.2.7 Tolerances: In accordance with AC! 349, Paragraph 7.S. 

3.Z.8 Embedded Items: Accurately position and support waterstops and 
embedded items against displacement. lemporarlly fill voids In sleeves, 
inserts, and anchor slots with readily removable material to prevent entry 
of concrete. 

3.2.8.1 Waterstops: Locale waterstops In construction joints as shown on 
the Drawings. Hake joints at Intersection� and ends of pieces with complete 
penetration butt splice welds. Bending plates at corners ts allowable, 
except minimum inside radius shall be I Inch. 

3.Z.8.2 Other embedded Items: Place sleevrs, Inserts, anchors, and 
embedded Items required for adjoining work or Its support before placing 
concrete. 

3.Z.8.3 Watrrstop� and other embedded items shall be free of mud, oil, or 
other material lD faLllitatc bonding to concrete. 

3.2.9 

3.2.9.l 

Conveying and Placing Concrete 

Before pl-cing, obtain following. 

a. Approval of required subm1ttals.

b. Approval of formwork and reinforcement �y KEH.

71403301.SP2.2039 03301 - 18 



r 

c. Obtain approval of "Pour Slip" by KEH. "Pour Slip• shall

Include project name, location of pour, concrete strength, slump, places for

slgnoff by contractors having embedded Items, estimated and actual cubic 

yards of concrete, date and time of placing concrete, pour slip number and

slgnoff by Contractor with date. Contractor's signature shall Indicate 

embedments are In place and concrete may be placed. Deliver completed pour

slips to KCII upon completion or pour. 

d. For each truck load, deliver "Trip Ticket" to KEH. "Trip

Ticket" shall contain Information listed In ASTH C 94, subparagraph 16.1.l

through lo.l.10, and Include water/cement ratio, water temperature at plant,

mixer discharge time, and Contractor•� signature. 

:.2.9.2 Conveying 

a. Convey concrete from mixer lo forms as ra�ldly as rrarllcahl�

by methods which will not cause c.egregatlon or loss of lngrPdlenls or 

lnt.errupt.lon of continuous pour.

b. Cle�tt conveying equipment before each run.

c. Remove and dlsposr of concrete which has segregated In

ronvf'y I n9 "c; d I rPrt Prl hy t.: Ill.

3.2.9.3 Plac lnq 

a. Place no contrele aflrr Initial set, or when weather

condit ion� prrvrnl proper placrmrnl and consol ldJllon. Placement In uncovered

area"i durinq preclplt.allon or In wal1•r will not he prrmltled. 

h. Deposit as nf'arly as pracllcahl1 In final position In forms.

c. Deposit concrrlr J5 soon as �rattlcablc after forms and

relnfoHrmrnl have bcrn cx,1mlnl'd ,rn<I approvrcl.

d. forms shall tic tlr,rn of dirt, construction debris, waler,

snow, and Ice . 

r. Maximum frre vrrtlral drop nf concr�te shall not exceed

4- 1/2 feel. Chuting will br prrmltlrd "nly whcrr concrete Is deposited Into

hopprr hrforr placlnq In forms.

f. Ueposll concrell' In horl1ont,1l layers 12 to 20 Inches deep in

mannrr to prr<lude formation of cold joints lwh,i.-,rn success\ c layers. 

Oeposit by method lo avoid displacing rPinforccmrnt and :egregallng aggregate.

g. Us� telescoping drop chute lo place concrete In walls and when

verl ica l 11 fl of form!. exreeds 4 feel.

h. Work concrete ahout reinforcement and e:1bedded fixtures and

into corners and angles of forms. Avoid ove1�orking which may result in 

segregation. 
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1. Remove water accumulation on surface of concrete during
placing by absorption with porous materials that prevent removal of cement. 

j. Pumping concrete through aluminum pipe will not be permitted.

k. Concrete that has part1llly hardened before placing or been
contaminated or remixed after Initial set shall not be used. 

3.2.9.4 Vibration 

a. Compact with high frrquency, internal mechanical vibrating
equipme,1t supplemented by hand spading and tamping. Vibrators shall be 
�esigned to operate with vibratory element submerged in concrete, and have 
minimum frequency of 6,000 impulses per minute when submerged. 

b. Avoid vibrating forms and reinforcement unless authorized by
KEH. 

C. Do not transport concrete In forms with vibrator".

d. Discontinue vibrating when concrete has been compa'-ted and
cea:.es to decrease In volumi>. 

e. When concrete Is placed in layers, vibrator shall penetrate
previously placi>d layer, to prevent formation of cold joints. 

3.2.9.S Weather conditions 

a. Placing conLrr.tr In cold weather: Place in accordance with
ACI 306.1 except as modified herein. Concrete ·hall not be placed when 
atmospheric tenperature is less than 40 F except when authorized by KEH. 
When freezing temperatures are likely to occur within 24 hours heat concrete 
materials so temperature of concrete when deposited will be between 40 and 
SO F. Do not heat mixing water above 140 F. Remove lumps of frozen material 
and ice from aggregates before ?lacing In mixer. Do not use calcium chloride 
In concrete as accelerator. Remove concrete damaged by freezing and replace 
with new concrete. 

h. Placing concrete in hot weather: Reduce temperature of
concrete being placed to prevent rapid drying. Temperature of concrete 
placed shall r·t ex<eed 70 F. Shade fr,,sh concrete as soon as possible 
after placing. Start curing as soon as surface of fresh concrete is 
sufficiently hard to prevent damage. 

c. Control concrete placement temperatures by I or combination
of the following. 

1) Shade aggregates from sun and keep stockpiles moist by
sprinkling with water to keep temperature of aggregate at or below 60 F. 

2) Avoiding use of hot cement.
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3) Add sufficient crushed ice, made fr0111 water meeting the
requirements of subparagraph 2.1.2.3 to concrete mix, replacing equivalent 
amount of mix water to maintain required watP.r/cement ratio, to reduce 
temperature �f concrete mix at time of mixing. 

4) Insulating water supply lines and tanks.

5) Insulating mixer drums, or cooling them with sprays or wet
burlap coverings. 

6) Working only at night.

7) Adding retarder or water reducing retarder in mix, if
approved by K[li. 

3.2.9.6 Pump concrete 

a. If pumpi11CJ of conLrete from mixer to forms Is used, deliver
following certification, Information and data at least 10 days before 
placement of concrete. 

I) Namr.. t .VP" ,ind r.1p,u 11 y nf prnpnc;Prl pump

2) Statf'mrnt from manufacturer that pump will pump specified
class of concrete without changr.s to approved mix proportions and slump. 

)) Certified statement that conc:r"tc forms to rec.elve pumped 
concret" havp been designed to withstand ronrrrte pressure in Its plastic 
condition as result of proposf'd vertical plac"ment rate and expected amblr.nt 
tempr.rature-. during pumplniJ. 

h. Pumping conc:r"tr from mixr.r to forms may be permitted only If
approved standby method of roncr"t" pl.1rPmrnt, <.urh as standby pump, is 
available at Sitr. 

3.2.9.7 Control of heat of hydration and thermal gradients 

a. lnsulatl? grout v,rnlt and concretr. basin forms, except
conc;trurtinn jnintc;, with at le.Ht I inrh ot polyurethane foam, or cover pit 
or provide equivalent means of reducing thermal gradients. leave insulated 
forms in placP For �� least 14 days aftf'r complrtion of pour. Instead of 
polyurethane foam Insulation remaining 1n place for 14 days, curing blankets 
with R valur. of at l"Ht 6 may be usrd to cov1•r exterior of wal 1 forms before 
concrete placement completion. Wall form removal and curin� compound 
application may be done the fifth day after pour. Reinstall curing blankets 
as soon as possible, but no later tha11 4 hours after form removal. Curing 
blankets may be removed for short periods of time not exceeding 4 hours as 
construction pr�ctices necessitate. Curing blanrets may be removed 14 days 
after pour. 
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b. Cover unformed portions of slab receiving trowoled finish
with insulating blankets or equivalent, having R value of 5.8 or greater, 
morning after finishing. Insulation shall remain for curing period specified 
in Article 3.4 except for short periods not exceeding 4 hours as construction 
practices necessitate. 

3.2.10 Construction Joints: Hake and locate joints shown on the Drawings 
1n accordanca wtth approved 1ubmttt1l, 

3.2.10.l Reinforcement: Continue reinforcing steel across joints. Provide 
keys as shown. Provide longitudinal keys at least 1-1/2 inches deep in joints 
in wa 11 s. 

3.2.10.2 Surface preparation: Clean surface of concrete at joints and 
remove la 1t ance. 

3.2.10.3 Bonding: Bond construction joints and joints between new and 
existing concrete by I of following methods. 

a. Use specified handing agent.

b. Roughen surracr of concretr. to rxpose aggregate uniformly
and nnt leilv1• l.lit;incr., loui.enl!J pdrllLles of aggregate, or damaged concrete 
at surfacr. 

t. Concretr. rrtardant to drlay concrrte curing on joint surfaces
may h<> u�rd wt th approva I by Kfll. 

3. 2. 11 I orm Remova I 

3. 2. 11. I Rrmovc forms In mannl'r to prevent ch':,1ge to concrete. Rrmovr 
forms aftPr minimum pr.rinds followlnq placrmrn( of concrete sprclfted b�low, 
with approval of KOi. 

a. lnsulatrd forms: I� days.

h. Unlnsulatr.d forms with curing blankets: 5 days.

3.2.11.2 If average amhlr.nt tr.mprralures cl11rln9 curing are below 50 f, 
ml n I mum t lme for remova I of forms and <.hore.., sha 11 be 50 percent greater 
than spec if led. 

3.2.11.3 Protect concrelr. wo1·k from damage during construction. 

3.2.11.4 Place no concrete for subsequent wall lifts u�ti I supporting 
members have reached at least 70 percent of design strength. 

3.2.12 Concrl'te Repair: Rep<lir surface defects including tie holes, minor 
honeycom�ing ancl otherwi�e d�fective concrete with cement mortar of same 
composition used in concrete. Patch as soon as forms are removed. 
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3.2.12.1 Thoroughly clean and cut out areas t� be patched to solid concrete 
to depth of at least l inch. Edges of cut shall be perpendicular to surface 
of concrete. 

3.2.12.2 Saturate area to be patched and at least 6 inches adjacent thereto 
with water before placing mortar. Htx mortar l hour before placing and 
remix occasional:, during period with trowel and without addition of water.

Brush grout of cement and water mixed to consistency of paint onto surfaces 
to which mortar ts to be bonded. Compact mortar into place and screed 
slightly higher than surrounding surface. 

3.2.12.3 Finish patches on exposed c;urfaces to match adjoining surfaces, 
after tl,ey have set for an hour or more. Cure patches as specified for 
roncrcte. 

3.2.12.4 rill holes extr.ndiny through concrete hy plung�r type gun or other 
suitable device from exterior face. Wipe excess mortar o,f exposed f�ce 
with cloth. 

3. 2. 12. 5 Protect finished surfacrs from stains and abrasions. 

3.?.12.6 Concretr with rxuc;s\vr honl'ycomhinq which exposes rr\nforrlng 
�tr1 I or .it.hrr drfr.ct� wlaiLl1 dffpc l c,trnlf11r,1l .-;tnnyth of member, will be 
rrjrrtrcl or cfpfpct.-; c:orrNlrd Jc; dirrctrd hy KIii. 

3.?. 13 Conr.rrtr I lnl'.,hlnq: f lnl-.h formrd -.urfJcrs as soon as practicable 
,1ftrr for·m rPmov,11 ,ind rrp.1lr of \t1rf,1<P drf('(I'.,. Ch,1mfcr exposed joints, 
(•dqrs, ,rnd corners 3/4 inch minimum, unlrsc; \fH!ciflr.d otherwise. 

).?.13.1 llouqh form fini,;h, rxt,•r·lor w,1l1\ of conrrd1• basin and grout 
v;\llll: No '"'••'< lt >d form f.1rlnr1 m,1lf'1·i,tl\ .\fl' y-,••111irrrl for ro1111h form finish 
-.ud.ur•,. l',rtch tir iiol.-c; ,rnd clr1Prt,;. <.hip or ruh off fins 1•xceeding 
1/8 inch in hPi1Jhl. Otlwrwhr, )P,lVI' \Uri.Hi'\ with texture imp,1rted by forms. 

).?.13.? Smooth rubh1•cl fini,hl''i, inlP.-ior w,ilJ., of concrete ba.-.in: Remove 
forms .ir1d complrtr patrhinq ,l', •,onn ,1ftPr pl.1rttml'nt ,H possihle without 
jeop,ir di, inq st rue turP. l'n1d111 r f 1111',h or1 111•wly h.irdrnrd concrete no la!f'r 
th.rn d,1y followinq form rPmov,il. WP! ;111d rnh rnrfacf's with carborundum 
l>rid. or othl'r ahr,1sivP until uniform IPxt11n• i<. producrd. Use no crmenl
qnllll olhf'r th.in 11•mPnt pHIP dr.1w11 frtl'n 101,lrl'l1• ltsr.lf by rubbing process.

3.2.14 Pla inq ;,111 Scn•r.dirl" Con<rr•lfl Slabs: Plact', consolidate, and 
strike-off concrete of slump with111 •,pre ifir.<I I imits to tiring top surface 
of slab to propP.r cont.our, qra<I" ;ind rlr.vat.ion. Operation m:iy br. followed 
by darbying or full floating of surfMr with woo<fen, alumin1,m or magnesium 
tools to correct unrvrnnr.ss. Complrtr strllrin�J off and darbying before 
bleed water appears un surf.ice of fre.hly-place<f conLr�te. Perform no further 
work 11 ntil concrete :,;is attained <;f'l suffir.ie>nt for floating ,ind to support 
weight 01 finisher and equip11C'nt. If blrrd watC' .... has not disappeared by 
t \me fl oat ing is to c;t;irt., dr.ig ex< PSS water off surfarn with rubber hose.

Do not usr dry cement to ,1bsc,·h bler-d watrr. 
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3.2.14.1 Provide floated finish for grout vault slabs. Perform floating 
by hand wfth wood or magnesium float, or with power-drfven float of suitable 
type. During floating, check surface with 10 foot straight edge applied at 
2 different angles Minimum. Cut down high spots and fill low spots to produce 
surface true to plane within 1/2 inch in 10 feet. Refloat slab to uniform 
sandy texture. 

3.2.14.2 Provide troweled finish for concrete basin slabs. First give 
slabs floated finish as specified. Upon attaining proper set, power trowel 
and then hand trowel surfaces. First troweling after floating shall produce 
smooth surface relatively free of defects but may still show some trowel 
marks. Do additional trowelings with raised edge by hand after surface has 
hardened sufficiently to provide consolidated surface. Finished surface 
�hall be free of troweled marks, uniform in texture and be true to plane 
1/4 inch in 10 feet when checked with 10 foot straight edge placed anywhere 
on slab in any direction. 

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. 

3.3.1.1 Strength tests: Specified strengths and design mix w111 be 
verified by testing standard cylinders of samples taken at Site. 6 te�t 
specimens for laboratory curing and 3 for field curing for each 150 cubic 
yards of concrete, minimum 1 set each d3y, will be made In accordance with 
ASTH C 31. 

a. Tests: Specimens will be tested for compressive strength In
accordance with ASTH C 39 at 7, 28, and 90 days ,rom time of molding on 
laboratory cured cylinders. Strength test results will be average strengths 
of 3 te�t specimens at 28 days, except if 1 specimen in set of 3 shows

evidence, other than low strength, of improper sampling, molding, handling, 
or curing, remaining 2 specimens will be consider�d strength test result. 

b. Test results: Evaluation of 28 day test results will be
made in accordance with ACI 349, Paragraph 4.7.2.3. 

3.3.1.2 Tests for consistency: Slumr will be measured in accordance with

ASTH C 143. Samples will be taken for slump determination from concrete 
during placing ,, fo,ms. Test� will be made as follows. 

a. At beginning of concrete placement operation Jnd at subsequent
intervals to ensure specified requirements are met. 

3. 3. 1 . 3

b. Whei1ever test cylinders are made.

Yield tests will be made in accordance uith ASTM C 138 as follows. 

a. Whenever yield of concrete mix is challenged by KEH.
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3.3.1.4 

b. Twtce a day on concrete.

c. Whenever materials or mix proportions are changed.

Temperature tests will be made as follows. 

a. In hot or cold weather conditions at frequent intervals until
satisfactory control is established. 

b. Whenever test cylinders are made.

3.3.1.5 Contractor-furnished mix design: If evaluation of 28 day test 
results show concrete strength is below specified limits and does not meet 
Jther requirements make necessary adjustments, as directed by KEH. 

3.3.2 At completion of concrete work, plant's coeff:cient of variation 
and standard deviation results for each class of concrete rlaced will be 
determined by KEH. 

3.3.3 Waterstop Fteld Joint: Perform 100 percent visual examination of 
fit-up, root, and cover passes of steel waterstop welds. Acceptance criteria 
for welds shall be in accordance with AWS DI. l, paragraph 8. IS. l. Document 
examination of fitup and cover pass on NOE/Weld Record Form KEH-433, sample 
appended, furnished by KEH. 

3.3.3. I Complete and document required NOE/Weld examination, and deliver 
to K[I! h,.fnr,. ronrrctc placement. 

3.3.4 

3. 3. 4. l

Vault Testing 

Hydrostatic 

a. fill vault willt 33 feet of water, after application of
Interior protective coating specified in Section 09885, and before 
Installation of exterior drainage path specified In Section 02753. Protect 
Interior coating with splash pad during filling operation. 

b. Test for 48 hours after water reaches specified depth.

c. Monitor vault wall extrrior and leachate collection sump liner
for leakage t�roughout test. Hark visible leaks and damp spots on exterior 
wall for rcfe,��ce. 

d. Water drops forming on exterior vault wdlls ur visible le�kage
is unacceptable and vault shall be repaired. 

e. Maximum leakage rate collected In leachate tollection sump
liner: n.10 gallons per day. 

f. If precipitation occurs during test pe, iod, restart test after
exterior walls have dried and rainwater collected in concrete basin and 
leachate collection sump has been removed. 
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1) Contractor may provide method to prevent precipitation
from entering concrete basin and wetting exterior walls. 

g. Vault repair

1) Repair concrete as specified in Paragraph 3.2.12.

2) Repair interior protective coating in accordance with

Section 09885. 

3) Repeat vault hydrostatic testing.

h. Remove water from vault i11111edlately after hydrostatic testing
Jnd dispose of in accordance with Section 01500. 

:LJ.4.2 Atr leakage 

a. Perform test In accordance with ASTH E 779 after Installation
of precasl roof specific In Section 03419, concrete topping shown on the 
Orawlngs, and sealing vault penr.tratlons. 

h. Air In lP�k�9P r�tP: OPtPrmln�d al tP\t pres�urc dlffcren�es
hPtwren 0.05 and 0.5 inch water �a�e vaLuum. 

c. Maximum air lr.akage rate: 3000 cfm at 0.5 Inch water gage
var1111m. 

d. Vault and roof repair

1) Rrpair concrr.tr. and concrr.tr. roof topping as specified
In Paragraph 3.2.12. 

2) Repeat air leakaqe tec;t.

e. Document test results In accordance with Paragraph 3.3.5
with following minimum inform.it Ion. 

I) Vault numh�r.

2) ltrm<; required in flSIM I 779, Paragraphs 10.1.2, 10.1.3,
and 10.1.4. 

3.3.5 Documentation 

3. 3. 5. I Document test rr.sults and examinationc; ,·rquir�d in this Section. 

3.3.5.2 Documentation shall be kept current and is subject to review by 
KEH. Pr�pare and certify records as work progres�es. 

3.3.5.3 Deliver documrntation to KEIi within 7 working days after completion 
of tests. 

7140330l.SP2.2039 03301 - 26 B-714-f.2



3.4 

3. 4 .1

CURING AND PROTECTION 

General 

3.4.1.1 Protect concrete from injurio1Js action by sun, rain, flowing water, 
frost, and mechanical injury. Do not allow to dry out from time placed 
until expiration of minimum curing periods specified. 

3.4.1.2 Cure by moist curing, or application of liquid chemical or liquid 
membrane-forming compound. Continue curing following removal of forms. 

3.4.1.3 Maintain temperature of air next to concrete at 40 F minimum for 
full curing periods. When concrete is authorized for place111ent in 
temperatures below 40 F, maintain air in contact wit� concrete at temperature 
of at least 50 F for 7 days after placing, or at 70 F minimum for 3 days after 
placing, and at 40 F minimum for remainder of specified c,ring periods. 

3.4.1.4 Heating concrate in place shall be by venter heaters, steam coils 
under canvas covers, or other suit1ble means. temperature within enclosures 
shall not exceed 100 F, and adequate moisture shall be applied to concrete 
surface during heating period to prevent it from drying out. 

3.4.1.5 Rate of cooling after protection period shall be approximately 
l F per hour for first 24 hours and 2 F per hour thereafter.

3.4.l fi ProtPct concrete against freezing for full curing period specified. 

3.4.2 Moist r11rlng: t-!olst or wet curln� with water or by '-omplete 
coverage with waterproof nembrane sheets shall be continuous for 7 days at 
60 F and above, and for longer periods at lower temperatures. 

3.4.2.1 Hats: Cover entire surface of concrete slabs with 7 thicknesses 
of wet burlap weighing at least 7 ounces per square yard dry weight, cotton 
mats, or other suitable material having high absorptive quality. 1horoughly 
wet material when applied and keep contlnuuusly wet during time remaining on 
slab. Make mats of clean material free of substances which will have 
deleterious effects on concrete, and at least as long as width of concrete 
under construction. During application, do not drag mats over finished 
cor.crcte slabs or mat� alrParly plar.Prl, and place to provide complete coverage 
of surface wi•� sll�ht overlap over adjacent mats. Leave mats in place during 
curing period. 

3. 4. 2. 2 Impervious sheeting curing 

a. fhu,oughly wet cntirP exposed surface with fin� water spray
and cover with 1 of the followin�. 

I) Waterproofed paper.

2) Polyethylene-bonded waterproof paper sheeting.
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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. Curing medium shall be at least 18 inches 
wider than concrete surface to be cured, and be weighted down by placing 
bank of moist earth on edges Just outside forms and over transverse laps 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 Hembrane-Fonning Compound Curing: 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 liquid 
membrane-forming compound. 

3.4.3.l 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 �uttable 
power spraying equipment. Total coverage for 2 coat� shall be between 150 
and ?00 square feet per gallon or undiluted compound. Compound shall fon11 
uniform, continuous, coherent film that will not check, crack, or peel and 
be free of pinholes or other Imperfections. Apply additional coat of compound 
to areas where film ts 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. M�tntatn continuity of coaling for entire curing period and repair 
damage. 

3.4.3.3 liquid chemical compound curing may he 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 rec.orrrnenda•.lons. 

3.4.4 Additional Curing Periods: When 7 day compression test cylinders, 
represenlallve of parts of strurture al,·cady placed, Indicate that 28 day 
strengths may be less than 90 percent of design strengths, glve·those parts 
of structure additional curing, as directed by KEH. Curing hall be as 
fo 11 ows. 
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Time (Min, l 

14 days 

14 days 

• 14 days

3.5 CLEANING 

concrete Element 

Concrete basin slabs and walls. 

Grout vault slabs and walls. 

Construction joints (* or until adjacent concrete 
1s placed). 

3.5.l Clean basin slabs with ordinary broo■s or other suitable •thod. 
Keep clean and free of debris and dirt until concrete basin liner is in 
place. 

3.5.2 Clean grout vault floor by sweeping with ordinJry bro0t11s or other 
suitable method. 
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SECTION 03419 

PRECAST PRESTRESSED CONCRETE SECTIONS 

PART l - GENERAL 

1.1 REFERENCES 

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

1.1.l.l American Association of State �lighway and Transportation Officials 
(�SHTO) 

1983 

1.1.1.2 American Concrete Institute (AC!) 

/\Cl 318-83 (Revised 1986) 

Standard Specif !cation for 
Highway Bridges, 13th Edition 

flulldlng Code Requirements for 
Reinrurced Concrete 

I. I .1 .3 American Society for Testing and Materials (ASTM)

A 36 87 

A S3-87b 

A 185-85 

I\ 416-87.t 

A 615-v/ 

C 33-86 

C I S0-86 
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Standard Specification for 
Structural Steel 

Standard Speclflc�tlon for Pipe, 
Steel. Black and llot•Dlpped, 
/lnc-�oated Welded and Seamles� 

Standard Specification for 
Steel Welded Wire Fabric, Plain, 
for Concrete Reinforcement 

Standard Specification for 
Uncoated Seven-Wire Stress· 
Rrl leved Strand for Prestressed 
Concrete 

Standard Specification for 
Deformed and Plain Billet-Steel 
flars for Concrete ,le I nforcement 

Standard Specification for 
Concrete Aggregates 

Standard Specification for 
Portland Cement 

B-714-(2



1.1.1.4 

l.l.1.5

I. I. I. 6

I. I. I. 7

I. 2 

C 260-86 

C 494-86 

American Welding Society (AWS) 

AWS Dl.l-88

AWS 01.4-79 

Federc1l Sµeciflcations (FS) 

WW·U-531F 

Standard Specification for 
Air-Entraining Admixtures for 
Concrete 

Standard Spec1f1cat1on for 
Chemical Admixtures for Concrete 

Structural Welding Code-Steel 

Structural Welding Code
Relnfo1·cing Steel 

llnionc;, PipP, S'npJ Or M;illeablP 
Iron; lhreaded Connection, 150 lh 
fw! 250 Lb 

Prrstressecf Concr rte Jnc;titulr (PU) 

MNl-116-85 Manu,11 for Qu.\l ity (Jntrol for 
Plants an<l Pro<luctlon of Precast 
Prrstrrsc.r.d Conc:rrtr Products 

Wac;hlnqton Industrial S,1frty ,ind IIC'alth /\rt (WISII/\) 

W,Hhlngton /\dminlstrati vP Coct,, (W/\C) 

litle 296, labor and lndu�trlrs 
Chapter 296-155 WAC, Safoty St,rncl.1rc1'. for Construction Work 

Part r 

SUOM 111 fll S: 

Mc1lni.il ll.1ndl lnCJ, Storage, Use, 
,rnrf 01'.,poc;al 

Hdr>r to SPct 10n ODOO for rnbmlt tal procedures. 

1.2. f<1t>rlc;itor Orawln<j\: l'rPp,11·,, ,lllcl ',uhmlt complrtc drawlnCJS and 
cfPsiqn c.llrnlatlons for prr.�.tn!ssinq ,11,d <'1·1•ction mrthods, m,1terlals and 
equipment. Dr ·wing· shall show pl.rn, P)Pv,1llons and sections of units, and 
methods and SC'QlH!nce of <,trrs•,i11q, includinq specifications and details of 
prcstres�in<J steel anrf cHHhorinq ctr-vic I'\, ,rnchorlng strrc;srs. type of 
enclw.urr• . .irranciemrnt of prp•,lrPsc;inq .,,,."1, Prcction proc dures, location 
of liftiriq points for h,rncllinq, mrlhod of t1·,rn\f)(Jrt.1lion, drtails of lifting 
rlPvicP\, ,rnd det.,il; of p,•rwtr.t! 1011•,. 

1.2.2 Records of I, .. ,t,: H.i1ntc1111 ,ind •,11hmit r·rcord•, of tl'�t� performed 
to drt.r.rm1nP propr.rt if!'> of matrrial', w,r.d in concrl'lr. 
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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 lifting 
devices in accordance with WISHA. 

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

1.2.6 Manufacturer's Quality Assurance Plan: Submit quality assurance 
p;an for Project that addresses requirements of Section 01400. 

1.3 DESIGN REQUIR[MfNTS 

1.3.1 Design sections In accordance with ACI 318. 

1.3.2 Design Calculations: Prepared by r�gl�l@r@d nngln�@r @xp@rl@nc@d 
In precast, prestressed concrete design. Calculations shall Include estimated 
camb"r. 

1. 3. 3

1 . 3. 3. 1 

I .3.3.,' 

Loadings for Design. 

Soll overburdrn: 500 psf. 

Surcharge: 300 psf. 

I .3.3.3 Dead loads Including member weight and concrete topping varying In 
thickness from 2 Inches at plank ends to 8 inche. at center of span. 

1.3.3.4 Thermal loading: During operation, temperature gradient will 
exist between top and bottom of members a� follows. 

a. Bottom temperature: 105 f.

b. Top temperature: 70 r.

1 .3.3.5 Other loads specified on the rrawings. 

1.3.4 Sect'.uns shall be able to wlt11qand torsional, Impact and point 
loads generated by handling from place of ca�ting to and including 
installation. 

1 .3.5 Design and fabricate 1 iftino devicPs meeting the requirements of 
WISH/\, of malleable steel formed �o considerable deformation, easily 
discernab 1 e lo eye, is re�uired before failure. 
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1.4 

1. 4. l

QUALITY ASSURANCE 

Testing 

1.4.1.l Fabrication of precast prestressed concrete sections shall include 
testing in accordance with PCI HNL-116, Section 6.1. 

1.4.1.2 Inspection and test records shall be in accordance with PCI HNL-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 01.l and 01.4 before welding. 

:.4.3 Oeliver 2 copiP.s 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 DHIVERY, STORAGE, /\ND IIANOLING 

l.S.l Deliver, store and handle members In accordance with PCI HNL-116, 
Sections S.1.7 and S.1.8. 

1.5.2 Lift members only at lifting points shown on fabrtcat�r drawings, 
using approved lifting devices. lifting devices shall have minimum safety 
factor of 5. 

l.S.3 Support members during manufacture, �tockplllngi transporting and 
Installing only at support points shown on fabricator drawings. 

PART 2 • .e.R�.S

2.1 HATERIJ\LS

2.1.l 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 batch or mix. 

2. I . 2 Aggregates: Meet the requi1emcnt:· of ASTH C 33. 

2.1.3 Portland Crment: ASl� C 150, type or modified type compatible 
with aggregates, water and admixtures. 

2.1.4 Water: Potable and free of foreign mJterials in �mounts harmful 
to concrete and cmoedded steel. 

2 .1. 5 Admixtures 

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

71403419,SPZ.2219 
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2.1.5.2 Water reducing agents: Meeting the requirements of ASTH C 494,
Type "A." 

2.1.6 Stressing Steel: 7 wire stress-relieved steel strand units meeting 
the requirements of ASTH A 416, Grade 250 or 270. 

2 .1. 7 Reinforcing Steel 

2.1.7.1 Steel bars: ASTH A 615, deformed, Grade 60. 

2.1.7.2 Welded wire fabric: ASTM A 185. 

2.1.7.3 Tie wire: Black annealed st<'el, 16 gage minimum. 

2 .1.8 Anchors and Inserts 

2.1.8.1 Anchors and inserts: Structural steel, ASTM A 36 with 
manufacturer's standard shop prime finish. 

2. 1.8.2 Pipe inserts: Carbon steel mPetlng the requirements of ASTM A 53. 
Malleable Iron pipe caps, threadr.d, in accorclance with FS WW-U-531. 

2.1.'J Grout 

2.1.9.l Cement grout: 
r hcrment and hydra ti on. 

Portland cemrnt, sand and water sufficient for 
Minimum strength, 3000 psi at 28 days. 

2.1.9.7 Nonshrlnk grout: See Srctlon 03300. 

2. l .10 Elastomrrlc Bearing Pads: Meeting the requirements of MSHTO 
·stand.ire! Specification for Highway Bridges,· Division 1, Section 25.

2.2 MIXES 

2.2.1 Design each concrete mlxturr uslnq data obtained from tests In 
Article 1.4. 

2. 2. 1. 1 Minimum allowable compressive \trength: 6000 psi at 28 days. 

2.i'.1.2 Minimum release \trenqth: 4500 n\l. 

2.2.2 Co ·retr may contain .1ir-Pntr,1ininq agent. 

2.2.3 u�e of olclum chloridP, chloride ions, or other salts will not be
permitted. 

PART 3 - L�l(l)_lM 

3.1 fARRICATI0N 

3.1. 1 Fabrication uf sections shall be by PCI certified fabricator. 
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3.1.2 

3.1.3 

3.1.4 

Fabrication Procedures: In accordance with PCI HNL-116. 

Fabrication Tolerances: Meet the requirements of PCI HNL-116. 

Finishes 

3.1.4.l Finishes for completed units shall be in accordance with 
PCI HNL-116. Section 3.5. 

3.1.4.2 Finishing of formed surfaces shall be from casting against approved, 
properly cleaned forms using industry practice in placing and curing. 

3.1.4.3 Strands on end surfaces shall be recessed and ends of members 
�hall receive sack finish.

3.2 INSTALLATION 

3.2.1 Install members by competent erector. Lift memb�rs in accordance 
with Paragraph 1.5.2. 

3.2.2 Align and level members as shown on approved fabricator drawings. 

3.2.3 Variation between adjacent members shall be reasonably leveled out 
by jacking or other feasible method acceptable to KEH. 

3.3 FIELD QUALITY CONTROL 

3.3.1 Sampling and testing will be the responsibility of precast 
fabricator. 

END OF SECTION 
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SECTION 05500 

METAL FABRICATIONS 

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 

1.1.1.2 

1.1.1.3 

1.1.1.4 

American Society of Mechanical Engineers (ASHE) 

1986 Edition, w/Addenda 
through Dec 1988 

Section IX 

ASHE Boiler and Pressure Vessel 
Code 

Qualification Standard for 
Welding and Brazing Procedures, 
W�lders, Brazers, and Welding 
and Brazing Operators 

American Society for Testing and Materials (ASTH) 

A 36·87 

A 106-87a 

A 500�84 

A 569-85 

Am'rica� Welding Society (AWS) 

AWS Dl.1-88 

AWS D1.3-81 

Steel Structures Painting Council 

SSPC-SP 3-82 

Standard Specification for 
Structural Steel 

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

Standard Specification for 
Cold-Formed Welded and Seamless 
Carbon Steel Structural Tubing 
in Rounds and Shapes 

Standard Spc�ification for 
Steel, Carbon (0.15 Maximum, 
Percent), !lot-Rolled Sheet and 
Strip, Commercial Quality 

Structural Welding Code - Steel 

Structural Welding Code Sheet 
Steel 

(SSPC) 

No. 3 Power Tool Cleaning 
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1.2 SUBHITTALS: Refer to Section 01300 for submittal procedures. 

1.2.l Fabricator Drawings: Submit drawings and bill of materials for 
waterstops. Include plans, elevations, details, sections and connections. 
Show thickness, type, grade, class of metal, and accessory items where 
applicable. 

1.2.2 Certified Material Test Reports (CHTR): Submit legible reports, 
certified by responsible manufacturer, showing chemical analysis and physical 
properties of material used for waterstops. Submit separate reports for 
each lot of steel furnished by each supplier. 

1.3 QUALITY ASSURANCE 

1.3.l Qual1fication of Welding Personnel and Procedures 

I.3.I.l Personnel and procedures for welding structural steel shall have 
been qualified in accordance with AWS DI.I before welding. 1ualification in 
accordance with ASHE Section IX may be substituted for this requirement. 

1.3.1.2 Deliver 2 copies of welding procedure spec1t 1cattons, procedure 
qualification records, and welder performance qualification test results to 
KEH� days before welding. Maintain additional copies as specified In 
Section 01400, Paragraph 1.6.2. 

1. 4 OH IVFRf, STORAGE, ANO IIANOLING 

1.4.l Deliver metal fabrications to project at time convenient for 
Installation. If exposed to ioclPment weather, protect fabrications with 
paper, plastic or other wc3thcrproof covering and store off ground. 

PART 2 · fRQIDLC.li

2. 1 MATERIALS 

2.1.1 Waterstop: 6 Inch wide by 1/4 thick continuous �teel plate; 
ASTM A 36. 

2. l . 2 Rolled Steel Shapes and Plates: ASTM A 36. 

2. I. 3 Sheet Steel: ASTM A 569. 

2. 1. 4 Steel Pipe: ASTM A 106, Grade IL

2 .1. 5 Steel Tubing: ASTM A 500, Grade B.

2. I. 6 Weld Stud�: Nelson Stud W�lding Company Type H4L. 
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2.Z FABRICATION 

2.Z.1 General 

Z.Z.1.1 Verify 111easurements and take field measurements necessary before 
fabrication. Provide miscellaneous supports and braces necessary for 
completion of metal fabrications. 

2.2.1.2 Workmanship: Form metal fabrications to shape and size, with

sharp lines, angles, and true curves. 

2.2.1.3 Perform welding in accordance with AWS 01.1, Section 8, using 
E70XX tlectrodes and complete penetration welds. 

2.2.1.4 Weld and examine sheet steel in accordance with AWS 01.3 

2.2.2 Waterstop: Steel free of mud, oil, or other material to 
facilitate bonding to concrete. 

Z.2.Z.l Hake splices by buttwelding ends of plates together. 

2.2.2.2 R�nding of plates at corners is allowahle, PXcept minimum inside 
radius shall be 1 inch. 

2.2.3 Finishes 

2.2.3.1 Do not coat members to be embedded In conc,·ete, or surfaces and 
edges to be field welded. 

2.2.3.2 Remove weld spatter. flux, slag, and other deleterious matter In 
accordance with SSPC-SP 3. 

PART 3 - UECUTION 

3.1 INSTALLATION 

3.1.l Install metal fabrications plumb, level or as shown on the 
Orawlngs. 

3.1.2 Hake field connections as neatly as possible with joints flush and 
smooth. 

END OF SECTION 
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SECTION 09805 

SPECIAL PROTECTIVE COATING 

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 �xtent designated herein. 

1.1.1.l Steel Structures Painting Council (SSPC) 

SSPC-SP 6-85 No. 5 White Hetal Blast Cleaning 

1.2 SUBHITTAlS: Refer to Section 01300 for subm'ttal procedures. 

1.2.1 
location 
Section. 
mater ta ls 

list of Materials: Submit complete list of materials, colors and 
to be used, to substantiate compliance with the Drawings and this 
list shall enumerate percentage of volatile and nonvolatile 
and percentage or component parts of each type of �aterlal. 

1. 3 OCLIVERY, STORAGE, ANO HANDLING 

1.3.1 Deliver materials to site In manufacturer's unopened containers 
with labels Intact. Do not open containers or remove lab l\ "nlll after 
Inspection and acceptancP by K(H. 

1.3.2 Store materials In accordance with manufa�lurer's reco1m1endatlons 
and In well ventilated area not exposed to excessive heat, sparks, flame or 
direct r3ys of �un. 

1.4 PROJ[CT CONDITIONS 

1.4.1 Environment for Coating: Coat exterior surfaces only when ambient 
and surface temperatures are between 35 F and 120 F, and temperature Is 5 F 
above dewpotnt. 

PART 2 - PRODUCTS

2 .1 nTERl\lS 

2.1.1 Coating materials are products of Protective Coatings Division of 
Ameron, Brea, California unless otherwise specified. 

2. 1.2

2 .1. 3 

2.1.3.1 

Flll�r: Nu-Klad 114. 

Primers 

Olmetcote Steel Primer 205. 
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2.1.3.2 Amercoat 71.

2.1.3.3 Amercoat 187.

2 .1. 4 Finish Coatings 

2.1.4.1 Amercoat 33. 

2.1.4.2 Amercoat 78HB.

2.1.4.3 Amercoat 234. 

2 .1. 5 Colors 

2.1.5.1 Finish coat: White. 

2. 1.5.2 Symbols and flow diagrams: Black letters on yellow background, 
except as shown on the Drawings. 

PART 3 

3. 1

EXECUTION 

rX,iM I N,i T ION 

3.1.l Examine surfaces scheduled to receive paint and finishes for 
conditions that will adversely affect execution, permanence or quality of 
work anrl 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 appl I cation of finish. Do not co111nence surface prepantion or coating 
application until defects have been corrected a•·d conditions are made 
suitable. 

3.2 PR[PARATION 

3.2.l General: Before application, sweep and dust space or area to 
receive coating. 

3.2.2 Pre-Priminq 

3.2.2. l Prepare ferrous metals In accordance with SSPt-SP 5, remove 
abrasive resid·e anr' dust, and prime within 4 hours after preparation. 

3.2.2.2 Clean concrete surfaces of laitance, oil, stains dust and other 
foreiyn material. 

a. Wh�rt! laitance has not been removed, treat concrete with
uniform application uf 1 of following solutions. 

1) part 10 percent solution muriatic acid and 3 parts
water.
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2) 5 percent solution of trisodium phosphate.

b. When solution ceases to foam, rinse thoroughly with clean
water and scrub with stiff bristle brush. Allow treated area to thoroughly 
dry. Scratches, cracks, holes and abrasions shall be cut back to proper key 
and filled with Nu-Klad 114. 

c. Allow concrete to cure 30 days before coating is applied,
except coating may be applied after concrete has cured 21 days if moisture 
content of concrete is less than 12 percent. 

3.2.3 Post Priming 

1.2.3.1 Feather abrasions, chips, skips and holidays occurring in prime 
coat by sanding and recoat with materidl and color to minimum dry film 
thicknr�� �recified. 

3.2.3.2 Previously co,,ted surfaces sh,,11 be rr.coatr.d or-'y aftrr �xisting 
film Is comrlr.tr.ly dry. 

3.2.3.3 

) . ; . 4 

Protect coating from rain until dry to toud1. 

rrotr.ction 

3.2.il. Provide ,rnd in•,t,,11 drop cloth.-.. •,hil'lds ,'rrl othr.r protective 
dr.vlr:l's r<'quir<'cl to prol<'cl rnrfacr.-. ,11U,1cr>nt t.o arr,H hl'1nq .:oo1ted. Keep 
'.,p,1ttc·1·, •,m<',lr\, droppir,q·. ,rnd ovl'r-run of c.:>,1l1nq m,1!<1rials to m1nimum and 
rC'mOV" ,Vi co.ti 1nq work prrJ<JrP�.•.,,, .. 

3.?.il.? flPmovc• ,ind ·.tori' l'lntric,11 fixt11rt",, rn1tlPI', .HHl •.witch pl.,tr.�. 
ml'ch,rn1c ;ll diff11•,Pr'.,, , ... ,11tclH•on<., •,ud.HP h,1rdw,1rf', f 1t11nq•, ancl fa•,tentn<JS 
t,pfor<' •,tartinq work. ClP,in ,wr! rPin.-.t.111 11po11 compl<'lion of work in r..1ch 
arl',1. u�.e no .-.olvrnt. or :ibr;i-,1\·rs to clc•,in h.1rdw,1rr. th,1t will remove lacquer
fini<.h norm,,1 ly usrd on \nmr it<'m,. 

3.3 /1.Pl'IIC/I.IION 

3.3.1 /1.pply r0,1t in<) m.1tPr1,il.-. in .iuorct.inr" with m,rn11f,1ct11rr.r'<, 
recomrn<'nd,1 ti ons. 

3.3.Z /1.pply with f'(jlllpP11•nl rr•ro,..m,.,11dPd liy m,1n11f,1cltlf"r•r. 

3.3.3 lrlr.ntify <',Hh coat of np,1ep11· m,1trri ,1l hy 1t·, r<•l.1tion to color of 
fini,h roill. Pr·i11:" co,1I. ',hall hr d,irknt tint of <.pPritir,,j color with each 
sticurdin<J coat liqhlPr, 11p tn finish ro.11. whirh •,h.,11 hr• ·:olor, tint and 
sh<'rn ',prcifiPd. lint•, of H!r•ntic,11 co,1t•, of idl"'nlic,il rrJlnr and rn,1tl"rial 
•,ha 11 not ·;,iry. 

3.'1 f f f t [) () l J A I I I : I C" I HU ll 

3.4.l lnspcct 1on: r.f!I 1-i1ll prdnn1 !1•",I'., lo ,1:,r,•,·tJ1n that ,oJting 
materials have been appli<'d ,n auordancr .,ith thi'. S/"'Clir)n. 
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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 Brushes, rollers, spatulas and 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 frOfll site. Clean up spills. 

3.6 COATING SCHEDULE 

3 .6.1 Concrete and Masonry 

Prime: Amercoat 187 
Second: Amercoat 33 
F lntsh: Amercoat 33

3.6.2 Ferrous Metals 

Prim<?: Dim<?tcote 
Ste<?l Primer 

Second: Amercoat 187 
Third: Amercoat 33 
Fourth: Amercoat 33 

205 

OR 

Third: Am<?rcoat 234

Fourth: Amercoat 234

3.6.3 Carbon Stet>l 

Prime: Amerco.it 71 
Sl?cond: Amercoat 78118 

Htntmum Wet Film 
Thickness and �ercent
age of Film Forming 
Solids oer Volume 

4.5 mils & 22.� 
6.4 mils & 23.46t 
6.4 mils & 23.46t 

1.4 mils & 35� 
4.5 mils & 22.0t 
6.4 mils & 23.46t 
6.4 mil� & 23.46t 

10 mils & 25t 
10 mils & 25t 

4.3 mils & 47� 
20.5 mils & 78�� 

mo OF SECTION 
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Hlnlmum 
Dry Fl lm 

JbJcknus 

1.0 mil 
1.5 mils 
1.5 mils 

0. 50 mil
1. 0 mt 1
1. 5 ml ls
1.5 mils

2.5 mils 
2.5 mils 

2 .0 mt ls 
16.0 mils 
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PART - GENERAL

SECTION 09885

PROTECTIVE COATING FOR 
CONCRETE VAULT INTERIOR 

I.I REFERENCES: Not Used

1.2 SUBMITTALS: Refer to Section 01300 for submittal procedures.

1.2.l List of Materials: Submit complete list of materials. List
shall enumerate percentage of volatile and nonvolatile materials and 
percentage of component parts of each type of material. 

1.2.2 Certified Material Test Reports (CHTR): Submit materials test 
reports, certified by manufacturer of protective Loating, which idcnt1fy 
components and show chemical analysis and physical properti�� 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 CHTRs.

1 .3 QUALITY ASSURANCE 

1.3.1 Quallflc.1tlon of S11hstr<lte Prepur.r: Provldc !'vldence of prcvious 
s11cc:e�sful concrete rnhc;tr.1tf' pri•pu<ltion for co,1lln'.J -1ppllcatlon�. 

l.3.7 Qu,1llficatton of Appl teat.or: Provide cvldencl' of pn!vio11c; 
SUCCl'\c;lul c;pray<'d-on ,Hph.tlt r.natlnq appllc.tllonc;. 

1 . '1 nr I I vrnv. s I ORAC,f • Mm Hf\NOI I NC, 

1.4.1 Deliver materlah to •,ltP In m,rn11f;ir.turpr's 11nopcned containcrc; 
with labels intact.. Do not opPn cont.1inPr'. or rPmovP l.1ti,,J,, until .ifl,•r 
in-;pNtion and acceptanrP by KfH. 

1.4.2 Storc m,1t.cri.1ls in .1rrord,rnrl' with m.rn11f.vt11rl'r'c; rPcomm11ndations 
and in well ventilatrd , 1rpa not. l'Xposl'd lo ,•xccs•,ivc• hc,1t, c;parkc;, flam,: or 
dirrct rays of s11n. 

I. 5 PRO,l fC l cmrnt T tow; 

1.5. I [nvironmrnt for Lo,1t inq 

I. 5. I. l
rising.

Preferred amhirnt and rnrf,1cP trmreral11rp•.: 6v f or above and 

l. 5. I. 2 Minim11m ambient ;ind '.,urface temperatures: 40 F and rising. 
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PART 2 - PRODUCTS 

2.1 MATERIALS 

2.1.l Coating materials are products of Protective Coatings Department 
of Lion 011 Company, El Dorado, Arkansas. No substitutes allowed. 

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

2.1.1.2 Finish Coating: Nokorode 705H. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

3,1,1 E�amln1 1urface1 achodulod to receive r.01ttnv 'or condition, that 
will adver<ely affect �xeeutlon, permanene� or quality or w"rk and which 
cannot be put into acceptable condition through preparatory work Included in 
Article 3.2. 

3.1.2 Report in writing to KEIi conditions that may potentially affect 
proper application of finish. Do not lUllllll!IILt! �urface preparation or coating 
appl 1cation until dofects have been corrected and r.onditlons 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 to receive 
·coating.

3.2.2 Pre-Prlmin9 

3.2.2.l Clean concrete surfaces of laltance, otl, sta�ns, dust and other 
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 I of 
the following "-�hod�. Remove spallcd concrete. 

a. Scabb 1 i ng machine: Hammer type.

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

c. Sandblasting.
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d. Very high pressure water/sandblasting: Use clein. fresh
water and dry blasting silica, maximum particle passing 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 debris from concrete pores with clean, dry, oil-
free compressed air or adequately powered, heavy duty industrial vacuum. 

3.2.2.4 

3.2.3 

Thoroughly dry surface before applying primer. 

Post Priming 

:.2.3.l Feather abrasions, chips, skips and holidays occurring in prime 
coat by sanding and rccoat. 

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

3. 2. 3. 3 Protect coating from rain until dry to touch. 

3.2.4 Protection: Provide •nd Instill drop cloths, shields and other 
protective devices required to protP.ct surfaces adjacent to areas being 
coated. Keep spatter, smears, droppings ind over-run of coating materials 
to minimum and remove 1s coating work progresse�. 

3.3 APPLICATION 

3.3. I Do not apply materials when excessive wind, blowing dust, or rain 
Is IIIITllnent. 

3.3.2 Minimum Temperature of Coating Haterlal: 70 F. 

3.J.3 Spray apply coating materials In accordance with Article 3.6 and 
manufacturer's recormiendatlons. 

3. 3. 3. I Apply second coat 5 to 60 minutes after primer. 

3.3.3.2 Do not allow second coat to cure heyond elastomcric set before 
applying finish coat. 

3.3.3.3 

coat. 
On .,•rtic.Jl �urfaces, apply finish co,1t perpcnditular to second 

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

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

3.3.3.6 Protect coatin<J from sun! lght unt i I roof is 1nstal led. 
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3.3.4 Apply with equipment reconwnended 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 

3. 6. 1 Concrete 

a. Vertical surfaces

Prime: Nokorode 
thinned 

Second: Nokorode 

Finish: Nokorode 

71409885.SPZ.2457 

705H, 

705M 

705M 

09885 - 4 

Approximate 
ftite 

0.5-0.75 
gal/ 
100 ft2 

2.0 gav100 ft 

2. 0 gav100 ft 

Hin Wet 
Film 

Thickness 

Hin Dry 
Film 

Thickness 

Uni form Cover 

30 mils 26 mils 

30 mils 26 mils 
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b. Horizontal surfaces

Prime: Nokorode 705M,
thinned 

Finish: Nokorode 705M 

Min Wet 
Approximate Fil• 

Rm Thickness 

Htn Dry 
Fil■

Thickness 

0.5-0.75 Uniform Cover 
gal/ 
100 ft2 

4.0 gal/ 60 mils 
100 ft2 

52 mils 

END OF SECTION 
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PART · GENERAL

1.1 REFERENCES

SECTION 13440

INSTRUMENTATION 

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 
Thermocouple-: 

1.1.1.2 National Electrical Manufacturers Association (NEMA) 

Standards Publication/ 
No. ICS 6-1983 w/Rev through 
Nov 1986 

Enclosures for Industrial 
Controls and Systems 

1.2 SUBMITTALS: Refer to Section 01300 for submittal procedures. 

1.2.l 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. 

l. 3 DELIVERY, STORAGE, ANO HANDLING 

1.3.l Delivery field mounted equipment assemblies completely assembled, 
except as noted. 

1.3.1.1 Thermocouple assemblies: Package with padding material and place 
inside pipe with cap on end. Junction box shall have door secured and be 
well padded, then wrapped with packaging tap�. Assemblies shall then be 
secured to shipping pallets. 

1.3.1.2 Levl: elen,ent assemblies: Well padded and placed in separate 
wooden boxes for shipment. 

1.3.l.3 Cable assemblies: Individually tied and placeJ in padded wooden 
crate for shipment. 

71413440.SPZ.2104 
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PART 2 - PRODUCTS

2.1 MATERIALS 

2.1.l Electrical Connecting Cables: Assembled from cable and connectors 
specified on Data Sheet Y-101. 

2.1.2 Other materials required to complete instrumentation installation 
are specified in Section 15493, Section 16400 and on the Drawings. 

2.Z EQUIPMENT 

2.2.1 Instruments: In accordance with data sheets in this Section. 

2.2.1.l Identification: Attach nameplates, in readily visible locations, 
with manufacturer's name, model number, name of item, and serial number. 

PART 3 - EXECUTION

3.1 INSTALLATION 

3.1.l Install instruments, materials, and equipment in accordance with 
the Drawings, manufacturers' instructions, and Section 16400. 

3.2 FIELD QUALITY CONTROL 

3.2.1 Test cable assembles for continuity and unintentional grounds. 
Resistance shall not exceed I ohm on continuity checks. Deliver test results 
to KEH upon completion of tests. 
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OalJ Sheet Y-101 
Pg I of 3 

LEVEL INSTRUMENTS, CAPACITANCE TYPE 

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

1. Tag Number

2. Service

3. Vessel Identification

4. Application

5. Function

6. Type

7. Orientation

8. Material

9. Weight

10. Insertion Length

11. Inactive Length

12. Active Length

13. Signal Connection

14. Process Connection

15. Enclosure

16. Power

l 7. Output

18. Indicator

19. Ran(Je

20. Concuit Connection

21. Pro he Head Cnr111ec ti on

71413440.SP2.2104 

GENERt1L 

TRANSMITTER 

13440 - 3 

(See Note 1, Page 3 of 3) 

Leachate solution 

Vault leachate sump 

Sump level 

Indicate and transmit level 

Flexible 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, 60 Hz 

4-20 mA de 

3-1/2 Digit meter, mounted in 

transmitter 

0 - 16feet 

3/4 inch 

Quick-di�connect connector 

8-714-(2



Data Sheet \ -101 
Pg 2 of 3 

LEVEL INSTRUMENTS. CAPACITANCE IYPE (Cont) 

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

22. Compensation Cable

23. Flanges

24. Power Supply

25. Connectors

26. Fluid

27. Conductivity

28. Pressure

29. Temperature (probe)

30. Temperature (transmitter)

31. Suggested Manufarturer

32. Model Numbers

71413440.SP2.2104 

ACCESSORIES 

SERVICE 

13440 - 4 

100 feet long with quick

disconnect connectors on both 

ends 

Probe head mounted on 3 inch, 

150 pound, RF, 304 stainless 

steel flange 

24V de, mounted in transmitter 

by manufacturer 

Quick-discnnnect connector at 

both ends of compensation cable 

Leachate solution (pH 12+) 

70+ Micromho/cm 

Atmosphere 

Maximum 200 F; normal 35-100 F 

-20 to 120 F

Orexelbrook Engineering Co, Inc

System, 508-25-8; quick-discon

r�ct connectors on 100 foot

general purpose cahle. 380-100-!:

with Drevelbrook Std environ�en·

tal mental rat�d quick-disconnec�

connector set at transmitter -

1 connector or pigtail with

"Liquid-lite" strain relief at

transmitter housing with quick

djsconnect pair at sensing �le

ment; probe l..t!iqht, 752-287-4:

8-71�-(2



Oiti 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)

NOTES: 1. Tag Numbers: 

71413440.SPZ.2104 13440 - S 

digital meter, 370-3000-l; 

power supply, 401-13-21. 

Instrumentation system shall 

have minimum service life of 

10 years under normal use and 

maintenance. 

Element 

LE-LS-102-l.'\ 

LE-LS-102-18 

LE-LS-103-lA 

LE-LS-103-18 

Transmitter 

LIT-LS-102- lA 

LIT-LS-102-18 

LIT-LS-103-iA 

LIT-LS-103-18 

8-714-(2



l. Tag Numbers

2. Type

3. Protection Tube

4. Length

5. Thermocouple Spacing

6. Service

7. Temperature

8. Wire Size

9. Junction

10. Insulation Material

11 . Test Resistance 

12. Accuracy

13. Lead Termination

14. Conduit Connection

15. Lag Extension

16. Special Feature

THERHOCOUPLE ASSEH8LIES 

VAULT LOCATED 

o�tJ Sheet Y-102
Pg I of 1

(See Note 1) 

Type K, 16 point 

l inch Schedule 40S 304 stainless

steel pipe 

(See Note 2) 

(See Note 2) 

Grouted radioactive waste 

(pH 12+) 

35 to 200 F 

ManufacturPr's standard 

Ungrounded 

Mineral Oxide 

100 Hohm minimum. TC to sheath 

and TC to TC 

ANSI MC96.l 

Terminal strips in NEMA 4 

junction box suitable for direct 

burial (See Note 2) 

1-1/2 inches, bottom of junction

b,..x 

(See Note 2) 

Protection tube to be factory 

sealed to junction box (See 

Note 2) 

17. Suggested Manufacturer Thermo-Couple Products Co, Inc. 

Sales Aid rio. 126 

NOTES: 1. Tag Numbers:

2. See Drawings.

TE· 102 · 1 
TE-102-2 
H-102-3
H-102-4

TE- I 03-1 
TE-103-2 
TE-103-3 
TE-103-4 

3. Instrumentation syslr�rn ,hall h;ivp minimum sr,nice life of 10 yeai-,
under normal we .ind ma, ntcnancc.
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SECTION 15493 

CHEMICAL PROCESS PIPING SYSTEMS 

PART - GENERAL

1.1 REFERENCES

1.1.1 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 

I. I. I. 3

I . I . I . 4 

American National Standards Institute (ANSI) 

ANSI B16.9-1986 

ANSI 831.3 - 1987 Edition, 
w/Addenda ANSI 831.3a and 
B31. 3b 

American National Standard 
Factory-Made Wrought Steel 
Buttwelding Fittings 

American Nat1ona1 Standard Code 
for Pressure Piping--Chemital 
Plant and Petroleum Refinery 
Piping 

American Society of Mechanical Engineers (ASME) 

1986 Edition, w/Addenda 
through Dec 1988 

Section II 

Sect ion IX 

ASHE Boiler and Pressure Vessel 
Code 

Matprial Specifications 

Qualification Standard for 
Welding and Brazing Procedures, 
W!''.ders, Brazers, and Weldir,y 
and Brazing Operators 

American Soci!'ly for NondestructivP l!'sling (ASNT) 

Recommended Practice 
No. SNT-TC-IA 
( I 984 f d It I on) 

Personnel Qualification 
and C!'rtlficatlon In 
Nondestructive Testing 

AmPriran Soril'lty for !Pstinq ,rnd Mat"1·ial<, (flSTM) 

f\ 1.:,-87a 

f\ 234-117 

Standard Sp1•clficat1on for 
Sl'lamlrss Carbon Steel Pipe for 
Hiqh-Trmrrratur · Service 

Standard Sprc ificat ion for 
Piping ritting\ of Wrought Carbon 
Stei>l and Alloy Steel for Hoder
,llP ,rnrl f levatrorj Trmprratures 

71415493.SPZ.1077 15493 8-714-(2



1.1.1.5 

A 307-86a 

A 563-84 

C 518-85 

D 1621-73 (1979) 

D 1622-83 

D 1623-78 

D 2842-69 (1975) 

D 2856-87 

American Welding Society (AWS) 

/\WS QCl-86 

Standard Specific1tion 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 Tranm1ss1on Properties 
by Means of the Heat Flow Meter 
Apparatus 

Standard Test Method for 
Compressive Properties of Rigid 
Cellular Plastics 

Standard Te�t Method for Apparent 
Density of Ri�id 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 

1.1.1.6 American Watr.r Works Association (AWWA) 

I . I. I . 7 

C203-86 

Plpr. rahrlolion lnc,I ilt1l!' (Pl I) 

(S-24 (Apri 1 1985) 

71415493.SP2. 1077 154Q3 · 2 

AWWA Standard for Coal-Tar 
Protr.ctlve Coatings and lining, 
for St!'el Water Pipelines• rnamrl 
and Tapl'•·llot•Applted 

Pipe Bending TolHances--Mlnlmum 
Bending Radit--Mtnlmum Tangents 
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1. I. 1. 8 Steel Structures Painting Council (SSPC) 

SSPC-SP 3-82 

SSPC-SP 6-8S

No. 3 Power Tool Cleaning 

No. 6 Co11111ercial Blast Cleaning 

1.2 SUBMITTALS: Refer to Section 01300 for submittal procedures. 

l,Z,l Cert1f1ed Material Test Reports (CMTR): Submit le�ible reports, 
certified by responsible manufacturP.r 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. 

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

1.2.1.2 Pipe Code M-26a: Service; Grout Encasement, E)cess Water

Encasement, and Encasement Drains. 

1.2.2 Certificate of Conformance: Submit legible certific�te stating 
that polyurethane insulation materials furnished meet requirements of 
Orawin<Js and this Sect ion. Include date of manufactu1·e, shelr life of 
matPrial, physical properties, and material safety data sheets. 

1.2.3 Weld Identification Drawings: Submit isometric and spool drawings 
which show relative loc;il inn of each weldment in piping ,;y,;fpms. 

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 Wi:!lding Filler Metal: Submit certified material test reports 
giving results of tests in appliLable material specifications in ASHE Section 
II, Part C. If testing is not requirc>d uy material specification, submit 
Certificate of Conformance to applicable material specification. 

1.2.6 Welding Procedures and Personnel: Submit welding procedure 
specifications, procedur� qual lfication records, and welder performance 
qualification test re1ults meeting the requirement� of Paragraph 1.3.1. 

1.2.7 Nonrlestrurtive Fxamin,1tlon (tHlf) Personnel ancl Procedures: Submit 
pr.rsonnPl cert, 1 lcat ion•, ,rnd writ t<'n rHll prrformance pro<Prl11rc>s meet Ing thr 
requirrmpnts of Paraqr,1ph 1.3.2. 
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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 ASHE Section IX 
before welding. 

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

1. 3. 2 Qualification of Nondestructive Examination (N�E) 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 QCI. Certified Associate Welding Inspectors 
(CAWI), certified in accordance with above standard, may perform examinations 
when under illlTlediate 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 practicr., which shall meet the 
requirements of ASNT No. SNT-TC-IA, before performing NOE. Use Level II or 
Ill personnel to interpret test results. 

1.3.2.3 Deliver 2 copies of personnel cr.rtifications, Contractor's written 
practice, and written NDE performance procedures to KEHS days before 
examining. Maintain additional copies as specified in Section 01400, 
Paragraph 1.6.2. 

I • 4 DEL I VERY, STORAGE, AND IIANDLI NG 

I . 4. I Pipe 

1.4.1 .I Preserve Identity of pipe and tube from time of receipt on site 
until installadon 1s complr.te. Store pipP of dlffltrent matr.rlal 
specification and grade separatr.ly. 

I .4.1.2 When pipe i� removed from bundle and rut, ret�rn remaining piece 
to bundle or clearly and permanently mark. Do not rrmove manufacturer's 
id�ntlfylng tags from bundles. 

7!4!54Q3.SP2.1077 15493 4 8-714-(2



1.4.1.3 When material Identifying mark Is cut from length of pipe re-mark 
remaining section clearly and permanently. Use either original marking or 
field code Identification symbol. 

1.4.1.4 KEH may Inspect materials for compliance with above storage and 
control procedures. 

1. 4. 2 Welding Materials 

1.4.�.l Store separately, welding materials of different material 
specifications. 

1.4.2.2 Store and control filler material in accordance with approved 
proced•ire. 

1.4.2.3 Preserve identity from time of receipt on site until use in 
facility construction. 

1.4.2.4 KEH may inspect materials for compliance with r�ocedure 
specifications. 

1.5 FURNISHED EQUIPMENT 

l.S.l Following items are furnished for Contractor installation. Upon 
request, KEH will furnish 1 copy of approved vendor submittal cata. Submit 
equipment delivery requirements to KEH 10 days before need. 

1.5.1.1 2 ini:h nozzles (PN 2). 

1.5.1.2 2 inch kickplatcs (PN 4).

PART 2 - E.E.QD!Kli 

2.1 MATERIALS 

2.1.1 Piping 

2.1.1.l Piping materials shall meet the requirements nf attached pipe 
codes, and details on the Drawings. 

2.1.1.2 Valves shall be as specified in pipe codes unless shown otherwise 
0'1 the Drawings. Orand names and cataloq numbers arc shown only to 
illustrate tync and clas� of valve rrquircd. Unless otherwise specified, 
valve packing :.hall be manufacturr.r·� :,t.1nd;ird for intcndro service. 

2.1.1.3 Integrally reinforced branch ronnrction� may be ,Jsed on 2 inch anc! 
larger wrldcd main ltnr.s instead of buttwelding ter<; notrd in pipe codes. 
Material ,rnd wc\yht sh,111 corrPspond to pip,• cod" for particular riping 
system. 

2. 1. l. 4 Clo�e or butt niprlcs arP not permitted. 
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2.1.1.S Attachments wel�td to pressure contatnment boundartes ■ay be 
noncerttfted 111t1rtal, provtded ■atertal bears type 1dent1fy1ng urk, 1s 
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.l Apparent overall density: 2.2 to 2.8 lb/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 
ASTM D 2856. 

2.1.5.5 Maximum water absorption: 0.06 lb/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 aging 
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 · EXECUTION 

3.1 INSTALLATION 

3 .1.1 Piping, General 

3.1.1.1 Fabricate and install in accordance with ANSI 831.3, 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 831.3, and meet tolerances 
given in ANSI 831.3 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. 
Cneck for grease removal by passing swab over cleaned surface. Repeat if 
grease or oil is detected. After cleaning wrap exterior surface with plastic 
wrap a�d 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 m�terial. Cap ends if work is not to be performed 
on pipe or spool within 4 hours, or, if due to .nvironmental conditions, 
debris or water can e�ter pipe. Leave ends of spare lines capped or blind 
flanged when installation has been completed. 

3 .1. 2 Underground Piping 

3.1.2.1 Place piping supports on undisturbed 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 tolerancr.s will not be permitted. 

3.1.2.3 Cold springing of pipe will not he permitted. 

3.1.2.4 Protect outdoor welding operation from rain �nd 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 valve pits, risers, 
or fixed items. 
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3.J.2.6 Survey piping syste■� for elevation and location before final
tie-in welds to valve pits, risers, or fixed ite�s. Placeaent of supports
shall be complete and aeet Specification and Drawing require111ents 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.l 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 welding 
(SHAW) 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 strips if used shall meet the requirements of ANSI B31.3, 
Paragraph 327.2.2, and be 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 
weld to 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 
each weld 
3 feet on 
Vibratory 

Place identification symbol of welder and weld number adjacent to 
upon c�mpletion. Place identification symbol approximately every 
long weld seams or large weldments. Use crayon or paint. 
etching equipment may be used with approval of KlH. 

3.1.4.4 Do not reuse weld numbers. If weld is complete;y replaced, assign 
new number. 

3.).4.5 Show on weld identification drawings location and extent of 
materials requiring CMTR. Reference each item to its specific report. 
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J.l.4.6 Perform nondestructive weld examination In accord1nle with
P1r19r1ph 3.2.2. 

3 .1. S 

3.1.5.1 

3.1.5.2 

Flushing: Flush piping noted below after Installation. 

Piping and services are as follows. 

Service 

Grout 
Excess Water 

Water flushing 

Pipe Code 

H-25
H-25

Flushing Method 

Water 
Water 

a. Prepare written procedure for disposal of flushing water.
Deliver to KEH for approval 10 days before flushing. Disposal of water near 
ground supported pipe supports will not be permitted. 

b. After fabrication and NOE is completed an� before leak
testing completed system, or before connecting completed system into existirg 
system, flush piping with water until effluent is clean and contains no 
visible particulate matter. Duration of flush shall be at least l 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 v�rified by 
suitable instrument at inlet of flushing water to determine velocrty at 
largest pipe section. If leak testing is not performed within 4 hour period, 
or, if due to environmental conditions, debris may enter, seal flushed lines 
until leak testing is performed. 

3. 1. 6 Exterior Protective Coating 

3.1.6.l Complete NOE 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 su1 faces to while metal by sandblasting
in accordance ,.,ith _c-SPC-SP 6. Where blasting is impracticable, as determined 
t,y K[II, clean ny powrr wire tm1shin9 in accordance with SSPC-SP 3. 

b. Heat and apply specified tape in accord;\ncc with AWWA C203,
Section 3, and manufacturer's instructions. 

3.1.6.4 After installation, 1•xamine carbon stei?l pipe having factory 
appl icd txtcrior protect ivr> ro,Hing, ,rnd joints, fittings, and short lengths 
of pipe having field applied exterior protective coatin� material�. 
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a. Use electr1cal holiday detector in accorcance with AWA C203,
Section 2.14.12. 

b. Repair damage to coating in accordance with AWA C203,
Section 2.14.12. 

Polyurethane Foam 3 .1. 7 

3.1.7.1 Install in accordance with manufacturer's recorm1ended 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 

3. 2. 1

3. 2. 1. 1

3.2.1.2 

3.2.l.3 

FIELD QUALITY CONTROL 

Notify KEH before performing following. 

Flushing piping systems. 

Testing piping exterior protective coatings. 

Hydrostatic testing. 

3.2.1.4 Final weld connections into valve pits, risers, tanks, and other 
fixed items. 

3.2.1.5 

3. 2. 2 

Backfilling, or covering with concrete, pipe connections. 

Nondestructive Weld Examination (NOE) 

3.2.2.l Equipment and materials used for NOE shall be available for review 
and approval by KEH before performing work. 

3.2.2.2 KEI '11ay 1,itnrs:. NDE of welds. When KEH disayrees with performance 
of NDE or with Contractor's acceptance of examiniltion res11lts, decision of 
KEH will be final. 

3.2.2.3 Perform NOL for prcss11re containing weld� and attachment welds to 
pressure retaining components specified for each pipe code l Isled on back 
of attach 0d NOE/Weld Rr.corci Form KEH-433. 

3.2.2.4 Visual examin.itlon: Perform in ;iccoi·dance with MIS! 831.3 
paragraph 344.2. 
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a. Verify following and consider as part of fit-up exa■1nat1on.
Document on NOE/Weld Record under fit•u�. 

1) Longitudinal alignment of pipes being joined: Within
2 degrees measured from outside diameter of pipe. 

2) No cold springing.

3) Pipe synmetrically located within encasement.

3.2.2.5 liquid penetrant (dye penetrant) examination (PT): Perform in 
accordance with ANSI 831,3 paragraph 344.4. 

Z.2.2.6 Radiographic examination: Perform in accordance with ANSI 831.3 
paragraph 344.5.

a. If Iridium 192 source is used, deliver verified radiographic
examination procedures to KEH before use for production radiographs. 
Procedures sh�11 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 radtographed. Use of 
Cobalt 60 will not he permitted. 

b. Identify radiographic film with project or work order number
assigned to work covered by this Section. 

c. Prepare radiographic examinat;on reports as follows: List
each radiographic exposure location {0-1, 1-2, ... ) individually on radio• 
graphic examination report. Indicate location acceptability or rejectability 
and note discontinuities whether rejectable or nvt. When report includes 
radiographs of welds which have been repaired, indicate which welds are 
repair welds and how many times each weld has bP.P.n repaired. 

. d. If additional welding ts performed on weld area which has 
already been examined radiographically, this area is repair area. Identify 
subsequent radiographs by "R·l, R-2", etc. 

e. Deliver radiographs along with original of report� to KEH
within 24 hours after radiographs are t�ken. 

3.2.2.7 Til in weld examination: Whrre leak testing of tie-in weld cannot 
be performed due to physical impossibility. or Impracticality of pressure test 
application requires toncurrence of KEH, perform additional 1 ·0E as follows. 

__ ...;s...,e ... rv ice

Grout (GR) 
Excess Watrr (fW) 
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NOE documentation 

a. Document examination of pressure welds and welds to pressure
retaining cOWIJ)onents for piping systems on NOE/Weld Record Form KEH-433

furnished by KEH (sample appended). 

1) See Form KEH-433 for instructions for recording weld
identification drawings, weld numbers, welder identification, welding 
procedure specification numbers, visual examinations, nondestructive 
examinations, and for noting satisfactory completion of leak testing. 

b. Documentation shall be kept current and is subject to review
by KEH. Prepare and certify records as work progresses. 

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

d. NOE/Weld Record information and weld identification drawings
defined in Paragraph 3.1.4 may be incorporated on single format or traveler 
for specific work package. 

e. Deliver completed NOE/Weld Record and rPrord weld
identification drawings to KEH within 7 working J�ys afler completiu,1 of 
syslem leak testing. 

3.2.3 

3. 2. 3 .1

Leak/Pressure Testing 

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 K[ll-1757 (sample �ppended). Forms will be furnished by 
KEH. Use l or more forms to describe and record each piping system. Under 
"Description" describe piping system in enough detail to be correiated to 
weld identification drawings, shop fabricaticin drawings, and Contract Drawings 
as applicable. lor syslrms tested �rgmentally, indicate continuity in 
"Description" to ensure entire systnm hac; bnnn lrstrd. 

c. Pipe joir.ts, fittings .,nd ol.hPr potrntial leak sources to be
tcstrd c;h.ill h" 11ic:.lhl" �nd u,nqihl" •!•!! \n�1 '"':t� ..

d. ComplPI(• IP\tir,q of pipinq bPforP finld .q11ilic,ition of fo,1ni
or r r 0 t N t i v ,, r. o ,1 ti n q . 

r. fn<;t,111 lll'<<'<;c;,1ry 1P,tr,1i11i11q d""'''"·, l>Pforr applyinq trc;t
prr,;c;urn. to prrvrnt di•,1orl inn ell" di<.1'1.1"'""'111 of pipinq. 

f. !n,tall l tP11•01·,1ry nliPf 11,llVI' d11ri11q tl'',tllHj. RrJiJ,f
v.:1lvr '.,Ii.ill h,1vn dic;,h,1r�I" c,,p,H ity of ,1' IP;r•,t 17.5 pPr1,•nt. of Cc1p,1city of 
prrsc,ur11inq devi1n .ind hr'·"' to npr•r,111' .,1 not morn th,111 110 prrc<'nt of 
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test pressure. Tag each relief valve used to show serial number, c1libration 
date, and pressure setting. 

g. Isolate instruments and other items which could be daaaged
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 piping systems, 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 leakage. 

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 Jest Pressure <osig} 

Grout M-25 1,200 

Excess Water M-25 1,200 

Excess Water H-26a 90 
Encasement and 
Encasement Drain 

c. Piping 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, incl� :�s Wtlds attaching wear plate�. anchors, etc, to piping 
systems, with mixture of powdered blue thalk and either water or isopropyl 
alcohol, and allow to dry before filling piping with water and inspecting 
for leaks. 

f. Remove water from line� illYllediately after hydrostatic testing
is compl�ted. 
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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 

Grout Encasement 
and Encasement 
Drain 

Piping Code 

M-26a

Test Pressure {psig) 

90 

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 
�ontacts external surface. Remove solution at completion of testing. 

3.2.4 Testing Polyurethane Foam 

3.2.4.l Perform compressive properties test in accordar11..e 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 i� being 
performed. 

3.2.4.3 Test S specimens, m1n1mum, from t�st 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. l 
and 2 shall be: 

.Tl.SI 

No. l 

tin. 7 

IIOVflS flf T(I\. [)lPQSl.f j()N 01. lNSULlil ION 

Wtlhtn 2 4 houn for .1mtiiPnl trmprr,1 
t 11rP ;d1nvfl SO f 

or 

Within 4 fl ho11n fnr ,1rnhiPnt !PmpPr,1 
t.1irP ,,q,1,11 to nr 1,",'• .l1,tr1 �10 f

Within 70 7/l ho11n 

1 o�c LL£Dl_!_r:i_1! � J •_ 

115 

115 

lSO 

•Mlt1im11m fnrrfl rrq11in:d to rf',t<h 10 pPr<P11t dl'fn.-,r�t1()n. (0.2 ind1
for 2 tncll h1qh •,pl'< 1m1'11 wh,•11 t, ... t,·d w1tll I 11,i.. l•hl ..q,oJ 1.u1np,,1°,,.1i,p 

1£'·,tr•r, 11!'.,lf:r r,tm clt.1ml'lP1: 2.6?� in(h).

3.2.4.5 Docl:'nrnt forcp ,rn,l drformation n",11lt-. of 1•,1ct1 t<'',t \flPcimf'n on 
form nil 377.00, samplP appPrtdPd. 
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3.2.4.6 Complete compressive testing of specimens before backf1111ng. 

3.2.4.7 Remove 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: 

Grout (GR) 
Excess Water (EW) 

Size 4• and smaller 

PIPE CODE H-25 

Max Operating Pressure: 

800 psig 
800 psig 

Pipe Carbon steel, ASTM A 106, Grade B. 

Wall 
Thickness Schedule 40, and 80* 

Max Operating Temp: 

200 F 
200 F 

Fittings Wrought carbon steel, buttwelding, in accordance with ANSI B16.9, 
ASTM A 234, Grade WPB. Schedule to match pipP.. 

Valves Shown on Drawings. 

•2• excess water piping on top of vault: Schedule 40.
2• qrout distribution, and excess water return pipes: Schedule 80.
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PIPE CODE M-26a 

Service: 

Grout Encasement 

Max Operating Pressure: 

60 psig 

Max Operating Temp: 

200 F 
Excess Water Encasement 
Encasement Drains 

Size All 

60 psig 
60 psig 

Pipe Grade: Carbon Steel, ASTM A 106, Grade B. 

Wall 

Thickness Schedule 40 

200 F 
200 F 

Fittings Wrought carbon steel, ASTM A 234, Grade WPB, buttwelding in 
accordance with ANSI B16.9. Schedule to match pipe. 

Bolting Carbon steel, heavy hex head series bolts, ASTM A 307, 
Grade B and heavy hex nuts, ASTM A 563, Grade A. 

Gaskets Compressed synthetic fiber 1/16". Anchor Style 1443. Use full 
face gasket with flat face flanges. 
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INSTRUCTIONS FOR USE 

C.)mpl,:tt: tl•e NOE .VELD R::CORD .is ',)llows (number in parenthesis cor1esponds to block num1..,11 

I 
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c:n,:wnt's Rep,c•,er.tat,,e at 4n•, :,:r.e 

(11 Enter Pll,11.'C'. Number. 
1;1 Enter Wt!ld ld�n11f1catior. Drawing Numbers. 
(3l En1t,r name o� Contra.:1Jr 
(,q Entt!r We cl lnlormauon: 

• We.cl Number 
• Welder ldClllification 

• Weld1119 P,c,c._.,1.,,., Si,ec,t,c,.1,on 
• Weld Filler Mo1rer1al (Typel 

151 through (91 Ento,r d;ite of u""'ma11qn 
testing in upper half of lilock. ,n,n•• 
or stamp lower half of !,lock •� ui¢h 
weld is examined and accepted ,n c.Oftl 
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KAISER ENGINEE;;-1 LEAK/PRESSURE CERTIFICATION I TEST '•9• 1 oil 
HANFORD 

PfOl.,<t Of WO � 

Con1tfuU1on S�.IR•" 

Tt\l• 

Code Of St,nd,rd 

O,nuoptoon of Syttem Of Comoonent(I) Ten louno11,e, 

I 
Ow9 ""'"'""' ..

"·" A0dend• 

TEST PREPARATION 

Notohc,1100 ReQu11emenu V1lwe l1ne-up Requ11emenll (for perm1nent v1lves inn•lled) 

O Qu1hty Control V1lvel.O. 

O Acceptance Inspection v,1,,e 1.0 

D s,rety Eng,nu, V1lwe I 0 

0 Chen, V1lwe l 0 

O Authomed Inspector v,1 •• 1 0 

0 v.1 .. e1 0. 

Requo,ed Test Medium ReQuued Test Medium Temp. flush,ng Requoremenu 

Medium Temp Flush,'ng 

Ooe,,gn Sy,tem Oes19" Test Specof,ed 

Pfenure Preuur,t llold Tome 
--

-

PRETEST CHECKLIST 

Item Of Requirement 

V1lwe l,ne-up per des,gn requo,emenu (ue 1bowe lone up) 

flushing of system 1nd10, component completed oer duogn requirements 

All hnoe, or components not to be t.-lted ire properly ,,ol11td u, d11<onnected 

Vents 1nd opening, checked, o•ope, P,euure Relief V1lve 1nst1lled ind d"cha,ge checked 

Ten medium per d•119n ftQ1me mu: u ,pe11ture eQu1hred 

Medium Med•um Ttrl'P (ASME on'vl 

Tt:11 g.iuge(s) co,rect r,n�• 1n<.1 currently (,thbflted 

SN R1n�e Cal Due Date 

I 
SN R1n<Je (,11 Oue OJI.-

SN R,nge (,ti Due Dale 
· --

I P,.,11ure Hel,ef V1lwr1 p,o,,,..rly let ind <urrent'y c,1,br,tt'd 

SN PSI Set Checked 0Jte I ---

SN PSI Set Ch •<l.ed Date ---

I SN PSI So!t Checked Oa e 
' 
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D "" O No 

t 

C Open O Close 

0 Open D Close 

D Open D Close 

O Open O Close 

0 Open 0 Close 

0 Open O Close 

O Blue Chalking Requored 

IO Soap Solut,on Requored 

I 
PfeO•feO By 01te 

I 
Cr1f1 Ou1lity Control 

Supervision Ac.cept DIie 
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�A),�;� ENG/NEE�EAK/PRESSURE TEST CERTIFICATION 
lleo,o,1"60 

-,•g•lotl 

TEST PE:ttORMANCE 

lttffl o, Rtqui•tmtnt I
Qualrty COlltrol 

A«tPI I o.,. 

ROT,NE •nd 0thtr ti IPfCtfttd. 

l SO�\ Tp obt•,ntd •nd eum,n•t•on conducted • Tp 

Pttnu rt ,ncremtnU •t 0 10 Tp: • Tp I 

• Tp I 

• Tp I 

• Tp I 
• Tp I 

Hydron•t•< te1t1n9. ••••s to be 1n1pecttd ch•lked p11or to •PPhcat,o n of pttssu re. I 
Hydr on•1t< ,.,.rnng. ,. •• m, n•t•on conduCltd whtlt 1y1ttnvcomponent prenu rtud. 

l •m 
Spec1f1td Tp PSI obt•1ned • ! pm 

! Pnt'um•t•< Ttt1ttnc; • so •P 101u1,on appl,td to ••tJI to bf ltUtd and 1y1tem1compontnt1 eaam,ned whole p,enurtzed. 

I•·'"·

Sptc1f1td T p P'lt obt11ntd at pm. 

Pre11urt T tit I Ouahty Contro l S,gn•tu rt I St•mp o r  PR No. D•te 

I 
O Accepted D Rt1t<ttd 

r 
INSPECTION VERIFICATION 

0o cum .. ntat,on pro ptrl y prep,rtd D Ytl O No Actual Tp 
du11ng 
f,n•I ,n1p11ct,on P�I 

All 101nll and """'""d •lla<hmtnts 10 prtnurt reu,n,ng 
compo ntnt, <h•lk tdll0IPtd II apphc•blt □ Yes O No 

Spec,f,ed hol d ttmt . "' 

All ,o,nts and ..,,ldtd at11<hmtnt1 to prt11u rt u•t,1111ng 
components .,,ually ,nspt<ttd for leakage. D Yes O No 

Preuurt Ttn A«•o11n<e ln1pect1on S19n1turt 

D A«tPltd 0 ReJt< ttd 

Comments 

--

\ �CH tio 

-

(,f • i,111,, �b•• I 

l 
l---·--- ---

0 lh,tum,,,, fh•••�vvl"d 
[! o, • ..,,ngs ll•')"'•ghttd 

L 

---- -----·----·-

Cli•nt Rt-pttt\ttn1�tn,• 

-· 

OTHER 

---

·-- - --- --

W,tn"\I · A�M{ l\ut 10•11rd ln\l)o,(lor 

Co nstruc1,o� £ ng,nt't' "9 

15<193 - 21 

-

•trtf••d at pm. 

Sllmp o r  PR No DJte 

--· 

D•1t 

D• tt 

l PH No 
·-

011" 

-
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I ••s,o,t ll<J 

ACCEPTANCE INSPECTION REPORT 

Pro1e<1 No I 1n1o•c1oo11 Plan No I (0t\lr1c1or 
I 

Oat• I lltv•-•d ly ht•• Copy 

CJ 0 JP □ 
OIK 

c, ... ,, □ 
Mrch 0 

-

-

>--

Mt, TE U1.-d. 

OtlC r ,pt,on. 

•Jumbl'r: 

E •puat,on Date: 

Elect □ 
NOE □ 

--

-- ----

--

[1 NI\ 
---

□ Rl'port cont,nul!d on 
,� ,e,,e ,,d• 

�•II! v,11ted Con\l 1J ab ,n Pr09rtn 
Job\l!t Ofh11t NA 

□ □ □ Yf\ D No D 

l1tm1 ln\prcttd Acc. Re1 Othtr Oocu,.,,.,,1110" 

----

Oth('r Atl1v1tu.'1,Gene•�I Comments 

-

-----

-------- -

------

-----

--- ------

l 
ln\pPCl0r\ S1gnatur(' 

---- - -----

-·-

----

I Employel! No. 

Y.EH 

·-
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ACCEPTANCE INSPECTION REPORT 
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SECTION 16300 

HIGH VOLTAGE DISTRIBUTION 
(Above 600-Volt) 

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 American Association of State Highway and Transportation Officials 
(AASHTO) 

1.1.1.2 

1.1.1.3 

1983 Standard Specifications for 
Highway Bridges, 13th Edition 

American National Standards Institute (ANSI) 

ANSI C2-1987 

ANSI C57.12.00-1980 

ANSI C57.12.70-1978 

ANSI CS0.1-1983 

ANSI 05.1-1979 

American National Standard 
National Electrical Safety 
Code, 1987 Frlition 

American National Standard 
General Requirements for Liquid
Immersed Distribution, Power 
and Regulating Transformers 

Am�rican National Standard 
Terminal Markings and 
Connections for Distribution 
and Power Transformers 

American National Standard for 
Rigid Steel Conduit--Zinc Coated 

American National Standard 
Specifications and Dimensions 
for Wood Poles 

American Wood Preservers Association (AWPA) 

C7-73 

Pl-78 (Revised) 

Western Red Cedar, Northern 
White Cedar and Alaska Yellow 
Cedar Poles - Preservative 
Treatment of Incised Pole Butts 
by the Thermal Process 

Standard for Coal Tar Creosote 
for Land and Fresh Water Use 

71416300.SPZ.2037 16300 - 1 8-714-CZ



1.1.1.4 

i..1.1.5 

1.1.1.6 

1.1.1.7 

I. I. I. 8

PS-87 

P9-87 

Federal Specifications (FS) 

W-C-1094A

Standard for O11-Borne 
Preservatives 

Standard for Solvents and 
Formulations for Organic 
Preservative Systems 

Conduit and Conduit Fittings 
Plastic, Rigid 

Institute of Electrical and Electronics Engineers (IEEE) 

IE££ C62. l-1984 1£££ Standard for Surge 
Arresters frr AC Power Circuits 

National Electrical Manufacturers Association (N£HA) 

Standards Publication/ 
No. FB 1-1983 w/Rev through 
Sep 1984 

Standards Publication/ 
No. ICS 6-1983 w/Rev 
through Nov 1986 

Standards Publication/ 
No. RN l · 1980 

Standards Publtcat1on/ 
No. WC 8-1976 (R 1982) 
w/Rev through Jan 1983 

Fittings and Supports for 
Conduit and Cable Assemblies 

Enclosures for Industrial 
Controls and Systems 

Polyvinyl-Chloride Ext�1nJlly 
Coated Galvanized Rigid Steel 
Conduit and Electrical Metall le 
Tvblng 

[thylene·Propylcnc-Rubb�r
lnsulated Wire and Cable for the 
Transmission and Distribution 
of [1ectrlcal Energy 

National Fire Protection Association (NFPA) 

tff PA 70 National Electrical Code, 
1987 Edition 

Underwriters Laboratories, Inc (UL) 

Hay 1988 

May 1988 

Electrica� Appliance and 
Util izatlon Equipment Directory 

Electrical Construction 
Materials Directory 

71416300.SP2.Z037 
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1.1.1.9 

1. 2

UL 1242-1985 Standard for Intermediate Metal 
Conduit 

Washington State Department of Transportation (WSDOT) 

M4l-l0-88 Standard Specification for 
Road, Bridge, and Municiple 
Construction 

SUBMITTALS: Refer to Section 01300 for submittal procedures. 

l.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 �ata List in this Section. 

1. 3 QUALITY ASSURANCE 

1.3.l Standards: Products shall be Identified for intenrled purpose by 
Underwriters Laboratories, Inc (UL) In the Electrical Appliance and Utili-
1atlon Equipment 0irrctory or Flrrtriral (on�tr11rtion Matrrial� Directory, 
and bear 1 islln9 mark of ldl.Joralory. In absence of mark, sulimit documenlalion 
of applicable listing. Li5tln<J and markln<J by UL is not r!'quin:d for products 
specified to meet the req11irement5 of a national standard, or designated by 
manufacturer'� part numhrr on t.he [)r,1wlnqc; or in this Section. 

I. 4

I . 4 . I 

I. 4. I. I

0[LIVERY, r,10RM;f_, Mm HAIHll ING 

[)rl ivery 

C ,, h 1 r : Upon rl r I i v" r y t o <, i I r i n :; p Pf I c ,1 h I I' ,rn <l r re l � f , 1· <, h i pp i n q 
d,1m.1qt' ,lH.h as: 

,,. M.1rks c,rn<,prl by improper liftinq P<p1ipmrnl or t.r.c.hniq111'\. 

b . fl r r ,1 kc; or c II t. 5 i n out r r r n v r r i n <J . 

c. 0amaqed j,1ckrt or 1n<.11lalion.

cl. Ae!'l damarie from m 1 sh,rndlinq.

1.4.1.2 Te<.t: Oprratin<J Co11lr<1Ctor will prrf nrm de 0•1rrpotrntial test on 
new catili:- 11rnn delivrry to sitr. licrrptanrr rritl'ri,, i� qivrn in 
subpararJrarh 3.3.2.1. 

l . 4. 2

l. 4. 2. I

Storage 

Cable 

a. Store reels with flan<Jes restin<J on h.1rd surface or pallet
to prevent sinking into ground. 

71416300.SP2.2037 16300 - 3 8-714-(2



1.4.2.2 

b. Reel flanges shall not touch cable on other reels.

c. Do not store reels on side. Store with reel axis horizontal.

d. Cap or tape cable ends to prevent entrance of moisture.

Pole line materials 

a. Poles stored longer than 2 weeks shall be stacked on supports
at least l foot above ground. Strength and spacing of supports, and manner 
of starking shall produce no noticeable distortion in poles. 

b. Locate material stored at site to prevent damage from weather
and adjacent construction operations. 

1. 4. 3 

l.4.3.1 

covering. 

l.4.3.2

Handling 

Cable 

a. Do not drop reels.

b. Slings and forklifts shall not contact cable or protective

c. Use spread�r bar when lifting reel with bar and sling.

Pole line material 

a. Handle poles, fittings, insulators, and miscellaneous
hardware with care to prevent damage. Unload (drefully from truck and do 
110t drop. Do not drag pol cs. 

b. Do not use construction hooks, tongs, or other sharp tools
on treated portion of poles. 

PART 2 · PRODUCTS

2.1 MATERIALS 

2.1.1 Solderle�s Connectors and Terminal Lugs: Pressure type, rated for 
use with copp�r or aluminum conductors. 

Raceways, Fittings and Boxes 2. l. 2

2.1.2.1 
fol 1 ows. 

Conduit �hall meet the re�ulrements of appropriate standard as 

a. 

b. 

Rigid steel 

Intermediate metal 

71416300.SP2.2037 16300 - 4 
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c. PVC (Schedule 40) FS W-C-1094, Type II 

2.1.2.2 PVC coating on rigid steel conduit: Factory applied, and meet the 
requirements of NEHA RN 1, Type A-40.

2.1.2.3 Fittings for rigid steel conduit shall meet the requirements of 
NEHA FB 1. 

2.1.2.4 Use •Hyers• type watertight fittings or sealing type locknuts for 
conduit entries into sides or tops of NEHA Type 3, JR, or 4 enclosures. 

2.1.3 Cable: 15 kV single conductor meeting the requirements of 
NEHA WC 8 for both wet and dry conditions at normal operating temperature of 
90 C max. 

2.1.3.1 Conductor: Copper, annealed, Class B Lonccntr c c stranding. 

2.1.3.2 Conductor shiPld: Extruded semi-conducting thermosetting 
compound, 15 mils thick, minimum. 

2.1.3.3 Insulation: Ethylene-propylene-rubber, 220 mils thick, minimum. 

2.1.J.4 Insulation shlr.ld: Minimum 30 mil extruded nonmet•lll1.. 1..uvcrlmJ 
over insulation with minimum 5 mil nonmagnetic metal component directly over 
or embedded in covering. 

2.1.3.5 Jacket: Black polyethylene, 80 mils average minimum t�lckness. 

2.1.3.6 Cable shall have continuous permanent printlnq on jacket showing 
manufacturer's name, trade name, type, size, rated voltage and footage 
markings. Cable reels shall be marked to show �Jove information and length 
of each cable. Ends of cable shall have weatherproof seals and both ends 
expo�Pd on rPPl, �rrP\\ihlr for tr,tlng. 

2. l. 4 Wiremarker�: Imprinted tubular plastic. 

2.1.5 Nameplates: Hade from 1/16 Inch laminated plastic stock with 
white surface and black core. Edges smooth, without burrs, and beveled 
45 degrees. Letters sharp and clear. 

2.1.6 Wirn Pulling Compound: NY-er £asN manufactured by Electro 
Compound Co, or Polywater manufactured by American Polywatcr Corp. 

2. l. 7 Tape 

2.1.7.1 Plastic iisulatlng tape: Scotch No. 3J+ manufactured by 
JH Company.· 

2.1.7.2 Conduit protection tape: Scotchrap No. 50 manufactured by 
3M Company. 

71416300.SP2.20J7 16300 - S 8-714-(2



2.1.7.3 Silicon rubber termination tape: Scotch No. 70 manufactured by 
3M Company. 

2.1.8 Insulating Putty: "Scotchfil" manufactured by 3M Company, 
GE No. 8389 manufactured by General Electric Co, or "Airseal" manufactured 
by Kearney Company. 

2.1.9 Tie Wires: Length, material type and size, and installation 
method as recommended by line conductor manufacturer. 

2.1.10 Connectors: For connecting copper conductors to aluminum 
conduct ,rs shall be manufactured for r,urpose and li,ted by UL. 

t. I. II Wood Poles: Mrelinq the requirements of ANSI 05. l and be western 
red cedar cut from 1 ive timber: Poles shall be hutt treated by manufacturrr 
in accordc111u! wilh A\./PA Cl, u�inq pn•\l'rv,1t1vr ml'et1ng ti• rN1u1r·1·mrPt<; of 
A\./PA P8 an<I P9, or Pl. lach polr �.hall be qiv1•n \inq\r to; rnt ,it 10 deqrPe 
;inqlr with nnnr,1 to Hi� of polr ,HHI ,1l riqht ,1nq\p r, to <,,il'l'Jl, c;,,in•. ,hall 
l>P <tll •,o nrnt will l>r at. ri<Jht ,1nqlr\ to llr11• .1nd ',WPPp ot polp will tJ t• in
lir11•. Hoof', ,111<1 q,llfl\ ',h,111 lll' l>rnsh trr.1trd l,y m.1nuf,1<!tJrl'r wtth ,p,.cifi1 -,J 
prP,Prv.1tivP. t,1ch q,lin ',lt.111 fit <TO,',,lrm tiqhl.ly. Holt holl'', \h,111 nol 
tw , nrr> lhM1 l/16 inrh ovpr·',1/1'. 

2.? f ()ll I PM! fl I 

?.?.I frplipmrnt <'r1rlll',t1rr- •;h,111 mr•Pt tltl' l'l'flllll't'mrnt·. of IHMfl !CS 6-110 
,lll d Ii" I y p" J . 3 H • n r '1 . 

?.'?.? Outdoor lli\lrih11t1on l1·,1r1\for-n11•r: HP1•tlnq !hr rPq11lrrments ol 
1\11\I (57.17.00 with kVA ,rnd vnlt.1ql' 1·.,tinq\ \hown on !111• l)r.1·..i111<J',. T,·.1ns-
formrr <,h,111 hr oil fillPd, 55r ri',P, dP,1dfront loop f,·l'd, ',Plf 1001,•d 
3 pha�f' with 2 prim.Hy I piPCP 1ntr-qr·,1l 1>11•,hlrir1•, for l',Hh ph,1•,e ,l', •;hown ,ir1 
thP Dr,1w1t1<J, ,rnd h,lVP. two 7 1/7 pr•r<Pnl ,1lwv1' ,llld l>r•l,iw norrr.11 h1qh-volt.1q" 
I.II)'.,. fd('ntify hiqh ,111<1 low ·:olt.1q1· IHJ',hinq·, in ,H11>r,!.11:11• wtlh
1111\I CSl.17.70.

2.7.2.1 Tr·.111,,forn1<'t· •,h.ill ht > -;p]f-protPrtinq with .,,.t.11 ox1d1· v,1r1·,tor
Pl how•,, dr•,1dfront arrr",t<•r. l�i \..V < l.1•,·, ,1rn",l1•,- .. 11:c1w, q.1p\, .. ,· .. ·.nl 1,I ·.t .1!1· 
with mPt,11 oxidl' v.,ri•,tnr pPrrn.111<•ntly '.P,111'! into .. 11,ow •.h.111k. l'r1r:.11y 
fu'.!'\ IL1y-o-npf fw,l'd with Kr•rr11•y llf\./1 C.it. tlo. 1?'1l1fl') l'i, ►'.Prn1•y ll.11 ►, 11;i 
Clf C.1t. lio. J<;O&l5 G5 ,ind ',Pcond.1ry l,rp,1krr •,hown on tt;i• llrJ.,ltl,J', 

?.?.?.2 
fol l o·..i 1 nq . 

I ,· ,rn , f o nr. r-r •, h .1 I 1 fl" d" '• i q n "d f o r p ,1 d rr. nun t I r. l . 1 ri, I i n r 1 t Id 1 • 

,1. 1hr, · '100 to),\ c11rn·nt. tr.1f1•,lon:·1•r·.: c,., ... ,-,11 fJ,.ct,-1r [fl'" 
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Wll511-MM. 

c. Pulse generator

1) KWH/pulse: 0.25.

2) Pulse ratio: 125/144.

d. Sweephand type demand register with 30 minutP. demand interval.

e. Combination meter socket and test switch: Superior Cat. No.

2.2.3 Load break center module and load break elbows shown on the 
Drawings. 

2.2.4 Overhead Lightning Arresters: Distribution valve type rated 
15 kV, 95 Rll, for use on 13.8 kV high impi>rlanrr grounrl sy .tern, anrl mePting 
the requirements of IEEE C62.1. Porcelain bodies shall be w�t porcelain 
wtth uniform colnr glare. Galvani1cd cap and liase hardware shall have bolted 
clamps for both line and ground connections. Mounting bolts shall be 
galvanized. 

2.2.� Manholes: Rrlnforccd prer;nt concrrtr. utility v,rnlt with tnr, 
confl9uratlon shown on the Drawing�. and mcctln<J MSl!TO, �cctlon \.2.5 {[), 
H-20 load c.ritcrl.1; /\rco (oncr de, Inc (at. No. 6060-7 c.ompletc with manholr.
rlnq and covr.r m<'l'llnq th" rr•qulrrmrnt.s of WSOOT M41-IO, Sr.ctlon 9-05.15(1).

l'MU 3 

J . I 

LXLClJUON 

Pflf PM!fl TI ON 

). I. I l"iPld Mra\11rrmPnt•.: Sr,1lP dtmP11\1011\ on thP Or,1w1n<1•, •,how dr.slrr•d 
and ,1pprox\m.1tP lor.1tion of PquipmPnt, ,tcl11,1l lor,1t1on•,, d1•,t.1n<P�, ,rnd 
1 " v I' 1 '• '· h ;1 1 1 I> P q o v c r n <' d h y f i I' 1 d c on d I I i o 11 ', . 

3.2 

1. 7. I

3. 2. I. I

3. 7. I. 7

INS I Ii I I Ii l !ON 

Prrf orm work in ,1cconlancP with tl!Pli 10 (IHC) ,me! I\W)! U.

!n•,till pr1duc:t•, ,H •,how11 on 1111• llr.1w1n,1· . .1nd •,pr< lfird.

,1. ldflntif_y P]1•clric,1l P((llip1111•11I wilh 11,,111Ppl.1!1•·, Pnqr.lvf'd wit h
dr�iqn.11 io11 ,rn,I f1111ct ion •.hown on tlw llt·,1wirir1·,. 

h. /\lta1 1 n.1m,.platr\ on n•· nP,1!' ••<p1ipmpnt w1lh clr•,1r IUV
sil iconc sealant. 

3.2.1.3 Us<' aprrorriatr spPcial cal1hr,1t,•d !ooh when in'.,talling devices 
for which special installation tools ,Hr rrcomrnrndr.d by 1n.in,Jf.ir.t1irer. 
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3.2.2 Ground Systems: Use galvanized, stranded steel conductors for 
ground conductors installed in earth or concrete. Hake joints connecting 
copper and galvanized steel conductors above grade and in dry location. 

3.2.3 

3. 2. 3. 1

Conduits 

Use rigid steel or intermediate metal conduit. 

3.2.3.2 Use PVC coated rigid steel conduit in contact with earth. Install 
in accordance with manufacturer's reconrnendattons. Repair coating, damaged 
during handling or installation using PVC paint reconrnended by conduit 
manufacturer. 

�.2.3.3 Install #14 gage galvanized steel pull wire or 1/8 inch poly-
ethylene rope in conduit installed and left empty for future use. 

3.2.3.4 Permanently label or mark at both ends with conduit number shown 
on the Drawings. 

3.2.3.S Make elbows, offsets and bends uniform and synrnetrical. Bend 
conduit with approved bending devices. 

3.2.3.6 Cut square, ream and remove burrs. Conduit shall be clean, dry, 
and r�ee of debris. lnrnediately after Installation, plug or ca� exposed 
ends with �tandard accessories until wires are lnstallrd. 

3.2.3.7 Use galvanized �trel lodnuts and lnsul.,ted hu�hlngs for attarh· 
ment lo Pnclosures except threaded hubs or sealing locknuts shall be used 
outdoors or where moisture Is present. Threadlcss fittings will not be 
pcrmlttccf for riqid conduit. Use EriLl..�u11 t,1,.� u,u1,,llng,; where required. 
Do not use running threads. 

3.2.3.8 Use pipe straps, I hole clamps equipped with clampbacks or 
Unlc;trut with cL1mps to srcurf' conduit-.. 

3.2.3.9 Set up joints in conduit Installed 1n concrete, underground, or 
exposed to weather, with high temperature, antlseile, conductive thread 
lubricant and sealant. 

3.2.3. 10 Install exposed conduit stuhhin� up through concrete slabs 
straight and plumb, lined up, and uniformly spaced. Install at sufficient 
depth below s.,·b to cl iminate part of lwnd ahove top of slab. Couple conduit 
flush with surface of slab. Verify stuh-up locations with final equipment 
arrangements. 

3.2.3.11 Wrap con�ult, passing from conrrPte to dir or to direct burial, 
with conduit prot1:ction tape 3 inche� in concrete to Jt least 12 Inches In 
earth or 3 lnchrs in air, unless conduit is PVC coated. 

3.2.4 Underground 011ct Banks 

3. 2. 4. l Use PVC conduit in concr-ete encased duct banks. 
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3.2.4.2 

3.2.4.3 

3.2.4.4 

KEH. 

3.2.S 

:�stall underground ducts as shown on the Drawings.

Seal conduit at both ends with duct sealing compound. 

Form concrete encasements unless written waiver is obtained from 

Nonaerial Type Conductors 

3.2.5.1 Use paint or pressure-sensitive colored tape to identify conduc-
tors instead of colored insulation on 14 AWG and larger wire only. Maintain 
phase color coding. Identify equipment grounding conductors clearly through
alt system. 

3.2.5.2 Use lubricant recolTlllended by �able manufacturer. or wire pulling 
compound specified, to decrease friction when pulling wire and cable through 
conduit. 

3.2.5.3 Oo not instill or handle wires with thermoplastic insulation or 
jacket when ambient temperature Is 15 For below. 

3. 2. C. '.;pl Ices, Tap� and Cable Termination'.; 

3.2.6.1 M.:ike splices and taps with soldr.rlr.ss connectors described In 
Paragraph 2.1 .!. Use connectors in accordancr. with manufacturer's 
instructions. 

3.2.6.2 Usr. plastic insulating tapr. for 1inlnsulated splices and taps to 
thickness at least equal to conductor Insulation. Where bolted splice or 
connection presents irregular surface, apply ins•·latlng putty to joints before 
taping. 

3.2.6.3 Use crimp-on type, rlnQ or spade luqs with turned up legs for wire 
terminations of stranded conductors to binder screw or stud type terminals. 
Lugs shall have lnsulatrd sleeves. 

3.2.6.4 Follow manufacturr.r's instruct iow; ,rnrf din'ction\ for splices, 
stress cones and cable terminations. 

3 . 2 . 6 . 5 Wrap term i n at i on s for s tr anded i n s u l a t e d con du c ton on a er i a 1 
eciuipmr.nt with � hali-lapprcl layr.rs of plastic insul.1tinq t.1pr from 2 Inches 
back on cable Insulation to cover barrr.1 of termln,11. Taping shall effect 
moisture barrier so moisturr cannot pr.nrtratr bP!wrPn r.onductor and insulation 
or interstices of strand�d conductor. Overlay 1 h,llf-lapnr.d layer of silicon 
rubber termination t�ne ovr.r plastic insul.1tinq tapinq. 

3.2.7 Setting Pulr.s 

3.2.7.l Excavate holes li1r'.}r. rnr,t1<Jh to ,1elmil l,1mpinCJ bar around pole at 
butt. Do not use explosives tn excavate hnlr�. 
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3.2.7,2 Use backfill materials which can be solidly compacted by hand 
tamping in 6 inch lffts. Compact surplus earth around pole in cone 1 foot 
high above grade. Add additional backfill where backfill has settled, and 
tamp before completion of work. 

3.2.7.3 Set 30 foot poles 6 feet in earth and SO foot poles 7 feet In 
earth. Measure depth from lowest side, on moderately sloping ground and 
from point 2'·6• from center of pole toward low side on steep slopes, cuts, 
embankments, or where soil Is likely to be washed &way from pole. 

3.2.7.4 Set poles plumb and in line, except that corners and other strain 
points which are guyed shall have butts displaced to keep tops in line where 
feasible. At such locations, rake against strain shall be approximately 
'inches for each 10 feet of height. 

3.3 FIELD QUALITY CONTROL 

3.3.1 Testing, General 

3.3.1.l 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. Correct Hems found, dur lny lesliny or examination by KEH, lo t,e al 
variance with the Drawings and this Section. 

3.3.1.2 Furnish instruments, labor and equipment required to conduct the 
testing. 

3.3.1.3 Use test instruments which bear valid calibration stamp showing 
date of calibration and expirdtion date of stamp. Cal ibratlon and accuracy 
of test instruments shall be certified by indepr�dent te�tlng laboratory 
having standards tra,eable to the National Bureau of Standards. 

3.3.l.4 In addition to testing specified to be performed by Contractor, 
installation will be subject to examination by KEii for conformance with 
design and applicable codes. Assht KEIi as requested. 

3.3.2 Acceptance Testing 

3.3.2.l Upon receipt of new cable, Operating Contractor will perform 
following lesls. 

Acceptance Criteria 

a. de Test Overpotential {Iii-Pot) Leakage current not 
5 kV shielded and nonshielded to exceed 5 micro-
catle tested at 25 kV de for amps. 
15 minutes. 15 kV de shielded
cable tested at 55 kV de for
15 minutes.
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3.3.2.2 After installition Operating Contractor will perform following 
tests to verify acceptability of installation. 

a. Transformer
Routine 
Resistance Measurement 

. Combustible Gas 
011 Neutralization Number 
011 Dielectric 
011 Interfacial Tension 
Askarel Content 
011 Power Factor 
011 PCB Content 

b. Cable

71416300.SP2.2037 

ac Power Factor 
(not to exceed rated 
voltage of cable). 

de Overpotential (HI Pot) 
5 kV shielded and 
nonshlelded cable tested 
at 25 kV de for 15 minutes. 
15 kV shielded cabl� tested 
at 55 kV de for 15 minutes. 

Shield resistance test for 
sh 1 e 1 d -to -t e rnii n at i on 
continuity between phases 
and between each µhasr. �nrl 
ground. Observe uniformity 
between resistance readings. 

16300 · II 

Acceptance Cr1ter1a 

ANSI C57.12.00 
Not applicable, for base 
data 
Less than 0.5 percent 
Less than 0.1 mg KOH/gram 
18 kV or greater 
18 dynes/Cm or greater 
1 PPM 
1 percent 

less thc1n 1 PPM 

Power factor not to exceed 
2 percent. 

Leakage current not to 
exceed 5 micro-amps. 

Resistance readings grP.ater 
than 5 ohms are generally 
indication of discontinuity 
(or open circuit) and arc 
not acceptable. 

8-714-(2
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SECT ION 16400 

SERVICE AND DISTRIBUTION 
(600-Volt and Below} 

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. l

1.1.1.2 

l.l.1.3

American National Standards Institute (ANSI) 

ANSI C80.l-1983 

Federal Specifications {FS) 

W-C-1094A

W-F-4060

TT-S-00230C, 
Including AHO 2 

WW-C-566C 

American National Standard for 
Rigid Steel Conduit--Zinc Coated 

Conduit And Conduit Fittings 
Plastic, Rigid 

Fittings For Cable, Power, 
Electrical And Conduit, Metal, 
Fli>xtble 

Sealtrg Compound: Elastomertc 
Type, Single Component (For 
Calking, Sealing, And Glazing 
In �uildings And Cther 
Structures) 

Conduit, Metal, Flexible 

National Electrical Manufacturers Association (NEMA) 

Standards Publication/ 
No. FB 1-1983 w/Rev through 
Sep 1984 

St;_ .dard� Publication/ 
No. ICS 6-1983 w/Rev through 
Nov 1986 

Standard� Publication/ 
No . RN 1 - 1 980 

Fittings and Supports for Conduit 
and Cable Assemblies 

Enclosures for Industrial 
Controls and Systems 

Polyvinyl-Chloride Externally 
Coated Galvanized Rigid Steel 
Conduit and Electrical Metallic 
Tubing 
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1.1.1.4 

1.1.l.S 

National Fire Protection Association (NFPA) 

NFPA 70 National Electrical Code, 
1987 Edition 

Underwriters Laboratories, Inc (UL) 

May 1988 

May 1988 

UL 1242-1985 

Electrical Appliance and 
Utilization Equipment Directory 

Electrical Construct ion Materials 
Directory 

Standard for Intermediate Metal 
Conduit 

1.2 SUBMITTALS: Refer to Section 01300 for submittal procedures. 

1.3 QUALITY ASSURANCE 

1.3.l Standards: Products shall be identified for Intended purpose by 
UndPrwrtters Laboratories, Inc (UL) in the Electrical Appliance and 
Ut ii izat ion Equipment Directory or Electrical Construction Materials 
Directory, and bear listing mark of laboratory. In absence of mark, �ubmit 
documentation of applicable listing. Li�ting and marking by UL ts not 
requir·eJ for products specified to meet the requirements of a national 
standard, or designated by manufacturer's part number on the Drawings or tn 
this '.)ection. 

PARl 2

2 . 1 

PRODUCTS 

MATERIALS 

2.1.l Solderless Connectors and Terminal Lugs: Pressure type, rated for 
use with copper or aluminum conductors with insulating caps or covers rated 
for system utilization vo�tage. Connectors shall be types specified below. 

2. 1. 1 . 1

2. l. 1. 2

"Hydent." 

For conductors #8 AWG and smaller. 

a. Ideal lndustrie:;, Inc "Wire-Nuts."

b. Tho1i1as and Betts Camp:iny "Sta-Kon."

c. 3M Company "Scotchlok."

For cond11ctors #6 AWG and 1 arger. 

a. Burndy Engineering Company "Screw Pressure Connectors" or

b. Thomas and Betts Company "Lock-tite."
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2. l. 2 Raceways, Fittings and Boxes 

2.1.2.l Conduit shall meet the requirements of appropriate standard as 
follows. 

a. Rigid steel ANSI C80.l 

b. Intermediate metal UL 1242 

c. PVC (Schedule 40) FS W-C-1094, Type II 

d. Flexible metal FS WW-C-566

�.l.2.2 PVC coating on rigid steel conduit: Factory applied, and meeting 
the requirements of NEHA RN 1, Type A-40. 

2.1.2.3 Conduit fittings for riyid steel and electricLl metallic tubing 
shall meet the requiren,ents of NEHA FB l. Only compressio· type threadless 
fittings shal1 be used with fMl. 

2.1.2.4 Fittings used with flexible metal conduit �hall meet the 
requirements of FS W-F-406 and be squeeze tyrp nnly. FlPrlhlP metal conduit 
shall have inteqral qround conductor. 

7. l .2.5 Use "Myers" type watertight fittings or sealing locknuts 
manufactured by Midwest flcctric Manufacturing Corp, for conduit entries 
into � 1drs or tops of NEHJ\ lypP 3 or NfHJ\ Type JH cnr:: 1 0s11r"� 

'l I 1 

Drawinqs. 

2. I . 3.

ronductors: StrandPc1 roppH, typ<" and flWG -;\7e sp<'cifi<"d on the 

Conductor \11r,ul.1t ion: lypP !IIWN/IIIHN or XIIIIW. 

Z.: .4 Leak Sensing and locating Cable: Raychem lracelck Catalog 
No. 11300-HSC. 

2.l.4.1 Modular jumper c,1t>le: With male connector on I end and frmalP 
connrctor on other end; Raychem TraceTek Catalog No. TTJOO-HJC. 

2. 1 . 4. 2 Modular end termination: Raych.:m TraceTr.k Cat;1log No. TT300-MET. 

2.1.4.3 J1 ·per ,.able: 3 foot long with male connector on 1 end and female 
Raychem lracelek Catalog No. 11300-RPT. connector on other end; 

2. 1 . 5

a. Use for connecting sensing cables together, if required.

Wiremzrkers: Imprinted tubular plastic. 

2. 1 .6 Nameplates: Hade from 1/16 inch laminated plastic stock with 
white surface and black core. Edges smooth, without burrs, and beveled 
45 degrees. Letters sharp and clear. 
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2.1.7 Concrete and Masonry Anchors: Kwik-Bolt manufactured by 
Hilti Fastening Systems or Red Head Wedge Anchor manufactured by 
Phillips Drill Company. 

2.1.8 Wire Pulling Compound: "V-er Eas• manufactured by Electro Compound 
Company or Polywater manufactured by American Polywater Corp. 

2. l. 9 Tape 

2.1.9.l 
Company. 

Plastic insulating tape: Scotch No. 33+ manufactured by 3H 

2 1.9.2 Conduit protection tape: Scotchrap No. 50 manufactured by 
3M Company. 

2. I. 10 Insulating Putty: •scotchf11• manufactured by 3M Company,
GE No. 8389 manufactured by General Electric Co, or "Alrsea: · manufactured
by Kearney CompJny.

2. l .11 Duct Seal Ing Compound: "Seal ex· manufactured by Porcelain Products 
Co or "Kerlte· manufactured hy KrrltP rn. 

2. 1 . 12 Nonshrlnk Grout: See Section 03300. 

2.1.13 Har,CJHS for lncflvld11al Conduits: rdctory made sprlngable wrought 
strC'l ci.1111ps or mallea!Jle Iron, split and hingr.d rings. For suspended 
conduit, rlamps or rln<J� sh.ill be holll•d to. or i11t....rlockc>d with threaded 
suspension rod. 

2.1.14 Sealant: Polysulflde m1!etlng thr req•·lrements of FS TT-S-00230, 
lypr 11, Class B. 

2.2 EQUIPMENT 

2.2.1 Equipment enclosures shall meet the rrqulrements of NEHA JCS 6-110 
and be Type 3, 3R or 4. 

2.2.2 Terminal Blocks 

2.2.2. I For #JO AWG conductors and smaller: Either I-piece or factory 
a,;sembled sect _•nal Jouble terminal, barrier type, with bindP.r screw 
terminals. Terminal ampacltles shall be equal to or greater than conductor 
ampacities; Marathon or Buchanan. 

2.2.2.2 For #8 AWf, conductors and larger: Either I-piece or factory 
assembled sectional barrier type with box lug terminals having pressure plate 
between screw and conductor. Size terminals to acrommodate conductors to be 
connected. 
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2.2.2.3 Furnish covers to cover live parts of terminations for circuits of 
more than 150 volts to grcund. Provide with means for ready inspection and 
full width marking areas. 

2. 2. 3 Annunciator: Similar to Xl2 Series manufactured by Ronan. 

2.2.3.l Weatherproof, in NEMA 4 enclosure, with 7 row high by 8 column 
wide plug-in light boxes. Input power 120V ac, 60 Hz. 

2.2.3.2 Display shall have white translucent nameplates 3 inches by 
2-3/4 inches nominal. Lamp boxes shall have l alarm point each with minimum
2 lamps for each alarm.

:.2.3.3 Sol Id state electronics with Internal 24V de power supply. Field 
contacts field selectable, NO or NC, fur 24V de. 

2.2.3.4 Features 

a. Lock- In of momentary alarms.

b. Auxiliary conl.lrls..

r. Rlnq-hack circu1l 1,y dldrm dlldllile s lgn;i l.

cl. Signal own f.1ilure.

e. Lamp lest..

f. Flasher, col!l'llon "acknowlrdqp" pu\hl>utlon, anr1 col!l'llon "test"
pu<,hlJ1Jtlon locatl'd In cablnl't. 

2.2.3.5 Srquence of opPratlon 

--��G( __ _ 

Normal 
Alert, Initial 
Acknowledge, Initial 
Return to normal 
Reset 

Y 1 SV/\L . S 1 C,ll(IL 

Off 
Flashing 
On steady 

Off 
Auto 

1WO 16.L[_S.LG.NAL 

Off 
On 
Off 
Off 
Auto 

2.2.3.6 /·cessrrles: Horn, 120V ac, N(MA 4 rating, 24V de power supply 
located in cabinet. 

P/\H I 3 

3 . 1 

EXECUTION 

PREPAR"TION 

3. 1 .1 Field Measuremrnts: Scale dimensions on Drawings show desired and 
approximate location of equipment, actual locations, distances, and levels 
shall be governed by field conditions. 
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3.2 

3. 2 .1 

3.2.1.l 

INSTALLATION 

General 

Perform work in accordance with NFPA 70 (NEC). 

3.2.1.2 Fasten equipment to structural members of building or metal 
supports attached to structure, or to concrete surfaces. 

a. Use clamping devices for attaching to structural steel, or,
when clamping is impracticable, obtain written authority from KEH to weld 
to, drill or cut structural members to provicie attachment. 

anchors. 
b. Fasten equipment to concrete or masonry with expansion

c. Attach to drywall l>y screws into studs, an,' to metal wall
panels by weld �tuds, bolls or �rlf-tapping metal screws. 

d. Locate equlpmrnt, lH>xr<, ,rn<I conduit ap;>roximatl'ly where shown
In relation lo rqutpment �e1·veJ. 

e. Oo not tn,;tall conduit racf'w;1y<, ,rnd l>oxr� In po•tt.tonr, that
interfere with work of othf'r trades. 

f. ldrntlfy romponrnts by n.1mPpl.1tr r>nqr,1vrd with rlPstqn.1ttori
and ft1nctton shown on thr Dr.1wirH1s. 

q. Att.1ch n;imrpl.1trs on or nl';ir f'q1JipmPnt with cll'.:tr RTV s1ltconr
se.il,rnt. 

3.2.1.3 Use appropriate special olthr.itNl tool-; whrn tn\t,1lltng devices 
for which special installation tooh arr rrrorrrnrnclr•cl hy m,1n1if,irtun•r. 

3.2.2 Grounding Systems 

3.2.2.I Undergrounrl conducton, rlPCtrodes, ;ind connPction\: Install tn 
accord;ince with the Drawings. Make joints connecting copprr and galvani1ed 
steel conductors above �Jr,Hfe and tn dry loc1tion. 

3.2.2.2 System ilf"lr1 f',111ipmrnt qroundinq: Solidly qround nr11tr,1I coricluctor 
of 3-wi1·e, sir11Jle p!l,)SP ,ind 4-wire, 3 pli,tH•, wye-ro11r11•tl1:1l d1�tributton 
system�. Ground c4uipmf'nt in i1ecorcl,111ce with thr Dr,1winq', .in,1 the Nf.C. 

3.2.3 Conduit 

3.2.3.1 Use rigid steel or intermediate metal where StJhJr>l 1
. to mechanical 

damage, nstalled in concretr floors and walls, instalif'd P1po�rd to weather.

or installed 4 feet or less above floor. 

3.2.3.2 Install •14 gage gJlvaniled steel pull wire or I e inch 
polyethylene rope in �pare conduits. 
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3.2.3.3 Install concealed conduits as directly as possible and with bend 
radii as long as possible. Install exposed conduit parallel with or at 
right angles to building lines. 

3.2.3.4 Permanently label each conduit, using black paint and stencil, at 
both ends, with number shown on the Orawlngs. 

3.2.3.5 Make elbows, offsets ind bends uniform and sy1TV11etrical. Bend 
conduit with approved bending devices. 

3.2.3.6 Cut square, ream and remove burrs. Conduit shall be clean, dry, 
and free of debris. lnnediately 1fter installation, plug or cap exposed 
�nds with standard accessories until wires are installrd. 

3.2.3.7 Use galvanized steel lock.nuts and Insulated ti, <;hlnrJs for attachment 
lo t!nc 1 osures except threaded huhs or sea 11 ng type 1 ocknut, sha 11 bf' used 
outdoors or where moisture Is present. lhreadless flttin�\ will not be 
permitted for I iyid conduit. Use [rick.son type couplings when� rrqulred. 
Do not u�e runninq threads. 

3.2.3.8 Use I hole clamps rquipped with clampb.1cb or Un\strut with cl.1mps 
to -.rrnre conduit�. 

3.7.3.9 Install without mo\•,lurr traps whf'rr.vrr po!;sible. Whr.re 
pr;,t I ic ,1bl1•, prov I cir drain holf'\ In pul lboxr.\ or fltt In')\ .it low point5 In 
r,1<l'w,1y ',Y'..tf'm\ and rf'mov1• burn from drlllPd hoJp,;_ 

1. 7. 3. 10 1 lexlble conduil 

,1. Use to makl' connections to moto, � .ind otlwr rqu\pmr.nt suhjr.ct. 
to vibrati on. Use llquldtlqht flexlblf' mf'tal rondult whrrr conduit an<! 
fi:tln�l'• are Installed outdoors or PXpospcJ to molstun• or dwmlcal fllmr,,; 
i ndnon. 

I,. Use in lf'nqth,; not f'XCl'1'dlnq 4 fp(�I for othl'r f'quitiment, with 
approval of KfH. 

c. Usr. for flw,h and rrces<.Pd liqhtinc1 fixtu1·P\ in 1Pn<Jlh,; ,11
lra•,t 4 fPPt, hut not PxrPrclinq 6 fPPI. 

3 7.J.11 SP! ,·p joint, in conduit 1n <.:.1llPcl 111 u1rHtl'l1•, u11d,•r·qround, or 
Pxpn,Pd t;, wPathPr, with hiqh tt>mpPr,1t1irr o , ant i•,Pi/e, c or1,luct1vP thread 
lulir1, ,Hll ,rnd q•,1lanl.. 

3 . 7 . J . 1 2 I n � l a 11 "" p w, P cl c on d II i t ·, I , 1 Ii h i 11 q II p t Ii to 11 'I h f 1 o or s 1 ab s t r a i g ht and 
pl11:,1li. li1,r•d up, ar,d uniformly ',p,Hl'd. lw,t.111 .it ,ufficipnl clPpth below slab 
to <'11�1in1te part of bPrHl above lup of \l.1b. Cap ur µluq stub-up before 
placin'.J concretr·. Verify �tub-up loc.ilio,,, with final rquipmrnt arr.:ingr.mrnts. 

71416400.SP2.22ll 164:)0 - 7 B-714-C2



3.2.3.13 Wrap conduit passing from concrete to air or to direct earth burial 
with conduit protection tape fr011 3 inches in concrete to at least 12 inches 
in earth, or 3 inches 1n air, unless conduit is PVC coated. 

3.2.3.14 Where routing is parallel with hot 
minimum 6 inch clearance from pipe covering. 
it is acceptable to run closer than 6 inches, 
pipe covering. 

water or steam pipes, maintain 
Where not run parallel with pipe 
providing conduit does oot touch 

3.2.3.15 Encase conduit installed below grad� with minimum 3 inches of 
concrete on all sides. lirQ PVC coated rigid steel where shown on the 
Drawings. 

3.:.3. 16 Install PVC coated conduit in accordance with manufacturer's 
recormiendations. Repair coating, damaged during handling or installation 
using PVC paint recol!lllended by conduit manufacturer. 

3.2.3.17 Seal opening around conduit p�netratlng manhole w lls with

nonshrlnk grout. 

3.2.4 

3. �. '1 . l
h,rnk�.

Underground Duct Banks 

Use elthH rl!Jld �'""1 or PVr rnnrlull In rnnrrrlr rn,,1�Pc1 rl11r.t 

"I ?.'1.? for slngl!' conduit run-., PVC rnatrd rlqtr1 \tCP.1 conduit may be 
ll\Pd in'. I P,1d c,f concrl'tr. pnca\1'.d duet b,,nk. 

3.?.4.3 lnstal l underground duct-. In accordancP with the Drawings and 
route without dro1ln•. wher!' poBll>l!'. 

3.2.4.4 Wher!' drains or risers are rPqulred, in\tall In accordance with 
th!' Orawlngs. Seal conduit at both ends with duct S!'al Ing compound. 

3.2.4.S 

K[H. 
Form roncr!'t!' encasements unl!'ss written waiver Is obtained from 

3.2.S 

3. 7. S. I

Box!'s, lnclosures and Wiring Devlc!'\ 

Inst,111 boxes firmly In posit Ion ,ind rlumb 

3 2.5.2 lnst..11 r.-.t.rnslon rirHJ with blank covPr on fl11\h mo11nted Junction 
IJoxP'., whrrr box �.rrves prrm,rnPnl ly in.-.tal lPd Pqu1pmPnt. 

3.?.S.3 f l11sh mo11nt junction boxrs srrvPd by concPalr>d r< ,duit. 

3.2.5.4 Install dw,t cov0rs on junLI Ion, p11ll, and 011tlPt boxe'."., and other 
tyres of ·�iring outlets al initiai installation. [)o not rrm011e d11st covers 
until wir·(�', ar-e in�tallccJ and prrmanr>nt covPr or dr>vir.r> is placed on box or 
outlPl. 
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3.2.6 Conductors 

3.2.6.l Do not bend cables installed in wireways to less than 
manufacturer's rect'IIIM!nded minimum bending radius. Bind power and 
circuits separately with nylon cable ties, at 18 inch intervals. 
in wireways in straight parallel lines, and avoid crossing. 

3.2.6.2 Maximum pulling tension on conductors: Reconmended by 
manufacturer. 

control 
lay cables 

3.2.6.3 Identify each conductor designator by wire number on the Drawings 
with wire marker. Attach wire marker at each termination point within 
2 inches of wire termination. Harker nomenclature shall be visible without 
moving wire or marker. 

3.2.6.4 Paint or pres�ure-sen�ltlve colored tape may b� used for coding 
conductors Instead of colored Insulation on 18 AWG and largl,· wire only. 
Maintain phasP rolor coding, in accordance with the Drawings, for branch and 
freder circuits up to and including equipment connections. 

a. Use colored tape lo properly code existing conductors who�r
colo·· docs not comply. 

3.2.6.5 Use lubricant rccorrrncnded by cable manufacturer, or wire pull Ing 
compound specified, to decrrasr friction whrn p11ll Ing wire and cable through 
conduit. 

�.?.6.L Do not inst..lll or h.rnrllP wirr•s with thrrmopl.Htlc Insulation or 
.iark<'t wh<'n c1mbl('n\ t('mprr;iturr Is 15 I or brlow. 

.l.?. 6. ' I n s t a 1 1 and m ,H k d IJ· Pr t t> 11 r l.1 1 c ,1 t> 1 P , n ,H < <ll d .rn r r• w I t h t h., 
ll r ,1 w i rir1 \ 

-1.?.. I �pl icP.s, Taps ,rnd (.,tl,lP IPrmin,1! ion·. 

3 . ? . 7 . l M ,1 k e s p 1 I c es and t a p \ I n bu 1 1 d I n q w I rr) w I th •, o 1 d •• r i r s s r on n e c tor� 
drscritJP.d In Paragr;iph 2.1. l. Us(' ronrH•ctor, In ,Hrnrd,rnrr wit h  
m,rnufac.turer's Instruct.ion,. 

3.2.7.2 Use plastic Insulating tape for uninsulat<'d ,pliers and taps. 
Applf tapr to t�lc.knrss at least ('QUal to conductor Insulation. Where bolted 
spllcP or connection presents lrrrqular �urface, apply in•,ul.ltlny putty to 
joints before taping. 

3.2.7.3 Use crimp-on type ring or spade l11gs with turnPd up legs for wire 
terminations of stra,,led conductors to binder scrrw 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. 
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3.2.8.1 Install 114 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 seg11ent of annulus and not burned
off or welded to pipe. 

3. 2. 8. 2 Pull in cable after completion of pipe installation. 

3.2.8.3 Connect cables at each te�mination access port using connectors 
supplies as part of modular sensing cable. 

3.2.8.4 Install specified modular end termination on end of cable at vault 
pit, and lay cable back in annulus. 

3.2.8.5 Contact representative of Tra(eTek before installation of first 
sensing cable, and as needed for insta�lation of rrmaining cables. 

3.3 llfLD QUALI TY CONHHll 

3. 3. 1 l 1•\ l I nq, Grnrr,1 l 

3.3.1.l lPsl t'(Jllipmrnt and w\rlrHJ for co11tin11\ty ancl unintPntlonal <Jrounrl',, 
,111<1 'Prify proprr phase srquenc1• and volla<JP ,11 <'qu\pmrnt '.PniPd bf>forr 
,1ttl'mpt i•, m.1dr to oprralfl PCJUipmPnt. Notify KIH llf'forP \tart of trstL 
Corn•rt it1•m<; found, durinq t<'<,llnq or rxamination hy KIH, to :if' at varlancr 
with lhl' Drawingc; and thl\ Srctlon. 

1. 3. 1. i' f11rnl<.h in<.trumrrit<., lal>or ,rnd NJ11i1,m1>nl rPcpr\rPd to conduct 
t <'st i nq. 

3.3.1.3 ll\fl tP<,,\ ln<.trumrnts which !Jp,,r valid calibration �tamp showing 
tL1t1• of cal lbr,1tlon and rxplrat Ion datr of <.t.amr C.11 lhr�t Ion ,rncl accuracy 
of tP�.t in'.trumrnt<. shall br crrtlflPd by lndPpr.11d1•11t testinq 1.iboratory 
h,1vinq stanclards traceablr to thr N.1tto11,1\ l!urr!,111 of St,1ncl.1rd·,. 

3.3.1.4 In ,1ddltton to trstl ng <.pPClflPd lo IH• p1•rforn11•d by Cu11lr.tll1ir, 
in'.t.1l lation will hr subjPct to rx.1min,1tio11 hy KIii for conform,1nc� with 
dPsiqn and applicable co<lr.-.. As\lst KIH as requrstPd, 

3.3.7 \.lirinq Systr>m•, 

3 . 3 . Z . MP (l '1 I' r r on cl ll < t o n r ,1 t "d 6 0 0 v o l t \ a n cl u \ l' d f o r , I' r v I c fl •, , f 1 • fl cl l' r •; 
ur l,r,111( h <ire,,: I'. u.-!'r 150 vo 1 t ', Io cp .. ,11nd, ph,l\f'- to - ph,1',fl, �nd 
ph.1•,1· lo-qround. Minimum ,Hr1·pt.1ble v,1lup of in�.ul,1tlon rr<,i•,t,\nC<' i'. 
700 rnPqohm•,. Mrq<J1>r m.inufanurpr''., iw,truction pamphlPt, f1·•·ni\hl'd wllh 
nH''.JCJf!r·, �hall provide instructions for conductinq tr>;ts. [)1-,connrct cir.vier.', 
not CJpablt• of with·'andinq voltage or- currPnt of mPC,<JPr \P\t, such ,1� 
indic,1tinc1 in\lrumentr,, ,,,lays and lamps, before test is m,1dP. Volta')e 
output o r me�1qer shall br l000V de, nominal. 

3.3.2.2 lest wirin<J op0rating le,� th,\11 150 volts le ground for continuity 
and uninlention,11 grounds. ffrsistanet' shall not exceed l ohm on continuity 
dwcks. 

71416400.SPZ.2211 16410 - 10 8-714-CZ

.... ·.' f ,_:·,: ,,. 

' ,• .. ' -1>� •
.. ,· 

-----·------- -



3.3.2.3 Contractor aay elect to group and connect together conductors 
within raceway while perfon11ing aegger test. Record readings which indicate 
less than minimu■ acceptable value. Repeat iaegger test after replacement of 
defective wiring. 

3.3.2.4 

3.3.3 

Reconnect devices disconnected during testing. 

Sensing Cable 

3.3.3.l Before installation: Connect portable test box 
modular end termination to other end of each sensing cable 
is no current leakage caused by dirt, grease, or moisture. 
ij detected, clean or replace cable. 

to 1 end and 
and verify there 
If current leakage 

3.3.3.2 
modular 
current 
leakage 
cable. 

During installation: Connect portable test boY to lend and 
end termination to other end of sensing cable. Monitor cable for 
leakage caused by dirt, grease, or moisture during pull. If current 
is detected, pull cable out, clean pipe annulus, and clean or replace 
Hand pull cable with 50 pounds maximum pull tension. 

END OF SECTION 
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PART - GENERAL

1.1 REFERENCES

SECTION 16640 

CATHODIC PROTECTION 

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 

1.1.1.2 

1.1.1.3 

1 . l . 1. 4 

American National Standards Institute (ANSI) 

ANSI C39.l-1981 

ANSI LB0.1-1983 

American National Standard 
Requirements 'or Electrical 
Analog Indicating Instruments 

American National Standard for 
Rigid Steel Condult--llnc Coated 

American Society for Testing and Materials (ASTH) 

8 8-86 

D 3487-82a 

Standard Specification for 
Conc�ntrlc-Lay•Str�nded Copper 
Conductors, Hard, Medium-Hard, 
or Soft 

Standard Specification for 
Hine. al lnsuhtlng 011 Used In 
Electrical Apparatus 

AmPrican Wood-Preservers A�soclatlon (AWPA) 

C 1 -87 

C2-87 

PB-87 

All Timber Products-• 
Preservative Treatment by 
Pressure Processes 

Lumber, limbers, Bridge Ties 
and Hine Tles--Preservatlve 
Treatment by Pressure Processes 

Standards for 01' -Borne 
Preservatives 

National Association of Corrosion Engineers (NACE) 

RP-01-69 
(Rev 1983) 

Reco�nended Practice - Control 
of External Corrosion on 
Underground or Submerged 
Metallic Piping Systems 
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1. 1.1.5 National Electrical Manufacturers Association (NEHA) 

Standards Publication/ 
No. 250-1985 

Standards Publication/ 
No . RN 1 -1980 

Standards Publication/ 
No. WC 5-1973 (R 1979) w/Rev 
through Har 1985 

Enclosures for Electrical 
Equipment (1000 Volts Maximum) 

Polyvinyl-Chloride Externally 
Coated Galvanized Rigid Steel 
Conduit and Electrical Metallic 
Tubing 

Thermoplastic-Insulated Wire 
and Cable for the Transmission 
and Distribution of Electrical 
Energy 

1.1.l.6 National Fire Protection Association (NFPA) 

NFPA 70 National Electrical Code, 
1987 Edition 

1.1.l.7 Underwriters Laboratorl es, Inc (UL) 

May 1988 

May 1988 

Electrical Appliance and Utili
zation Equipment Directory 

Electrical Construction 
Materials Directory 

1.2 SUBMITTALS: Refer to Section 01300 for submittal procedures. 

1.2.1 Approval Data: '.iubtnit Information listed In Column S of Vendor 
Data List in this Section. 

I .7.2 Certified Vendor Information (CVI): Submit Information listed 
in Column 6 of Vendor Data List In this Section. 

1.2.3 Visual Examination Procedure: Submit examination procedure for 
attaching cables, wires, or leads to pipe wall by exothermic weld process. 

1.2.4 Manufacturer's Instructions: Submit manufacturer's Instructions 
for exothermic �eldlng of conductors to horizontal and vertical pipe. 

l .3 QUALITY ASSURANCE 

l.3.1 Qualifica'ion and Demonstr.1tion of Exothermic Weld Process: 
Personnel shall be qualified in accordance with following requirements. 

I .3. I. I Prepare 2 exothermic weld connections, No. 4 or 6 AWG cable 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 
method. 

Examine connection in accordance with manufacturer's reco11111ended 

1.3.1.4 KEH will witness performance qualification tests. 

1.3.1.5 Deliver 2 copies of connection performance qualification test 
results to KEH 5 days before making 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 
Ur,derwr1ters Laboratories, Inc (UL) in the Electrical Appliance and 
Utilization Equipment Directory or Electrical Construction Materials 
Directory, and bear listing mark of laboratory. In absenc� of mark, submit 
documentation of applicable listing. Listing and marking by UL is not 
required for products srecified to meet the requirements of a national 
standard, or designated by manufacturer's part number on the Drawings or in 
this Section. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

2.1.l 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.l 
"Sta-Kon." 

For conductors #8 AWG and smaller: Thomas and Betts Company 

2.1.1.2 For conductors #6 AWG and larger. 

a. Burndy Engineering Company "Hydent.•

b. Thomas and Betts Company "Lock-tlte. •

2.1.2 Compression Splice Cqnnectors: Burndy Co "Crlmplt,• size shown 
on the Drawings. 

2 .1.3 Exotm�rmlc Fusion Weld Mold for Connection of Pipe Test Conductors, 
Jumpers, and Negative Return Cables to Steel or Cast Iron Pipe: Erlco 
Products "Cadweld" size and part number shown on the Drawing·. 

2.1.3.1 Exothermic weld metal: Erlco 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.l and be PVC coated 
in accordance with NEMA RN 1, Type A-40. 

2. 1.6 Conductors 

2.1.6.1 Direct current (DC): High molecular weight low density 
polyethylene, Type •cp•, meeting the requirements of ASTH 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 
9C"-Bl. 

Conductor Splice Kit: Scotchcast Brand, Catalog No. 82-Bl and 

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 
wide. 

Electrical spl Ice Insulating: Self-vulcanizing rubber, 3/4 inch 

2.1.8.3 Electrical color coding: 3/4 inch wide, Scotch No. 35 
manufactured by 3M Company. 

7. 1 . 9

2.1.10 

Plastic Sheet Harker: See Section 02200, yellow warning tape. 

Wiremarkers: Imprinted tubular plastic. 

2.1.11 Equipment Nameplates: Laminated plast 'c, 1/16 inch thick with 
white surface and black core. Edges beveled and smooth. Engraved 
nomenclature shall be sharp and r.lear. 

2.1.12 Cable Harker: Field fabricate and paint as shown on the Drawings. 

2.2 EQUIPMENT 

2.2.l Anodes: Ourichlor 51, Type D, slzr 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, prepackaged in 8 inch by 96 inch 
steel canister 1 ·th cuke breeze backfill. 

2.2.l.l 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 breezP shall not exceed 50 ohm/cm 3. 
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2.2.2 Anode Junction Box, and Test Station Enclosures: Quazite 
Corporation, Style •PG• service box, Model no. PG1324BA18 with locking steel 
cover, Part No. PG1324SAOO with logo engraved: •CATHODIC PROTECTION•. 

2.2.3 Anode Junction Box: Single 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 6 extra terminals, each terminal 3/8 inch 
silicon bronze with nuts and washers; Gerome, Catalog No. 2007. 

2.2.S Reference Electrode: Permanent horizontal copper-copper sulfate 
type, Harco Corp, Part No. IHRP-802, Matcor Part No. PRC-CU4, or Farwest 
Corrosion, Part No. FWCC-SP-150. Provide with 50 feet of 18 AWG HHW/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. 

2.2.6.2 

10 percent. 

a. Operating Environment

l) Location: Outdoors in direct sunlight.

2) Ambient temperature: Minimum minus 13 F, Maximum 113 F.

3) Relative humidity: Maximum 100 percent.

4) Oust: Exposure to dust particulate (sandstorm).

5) Precipitation: Orivtng rainstorm.

6) Snow: Accumulation of sleet or snow.

b. Design life: Minimum 10 years.

Design Requirements 

a.· Rating 

I) AC line input voltage: 480V ac, minus� percent to plus

2) AC line frequency: 60 Hertz.

3) Number of phases: 3.

4) DC output voltage: 60 volts.
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S} DC output current: 12 amps.

b. Oil-111111ersed 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 insulated from both windings. Arrange 
shield not to form complete closed loop and equip with lead wire connected 
to negative terminal. 

e. Silicon stacks: Connected 1n full wave bridge circuit
�onfiguratlon, and coated with corrosion-resistant finish equivalent to NEMA 
Grade C. 

f. Silicon diodes: Rated to provide margin f�r over-voltage
surges and over-current surges, and protected by selenium surge-plates against 
over-voltage �urges and by current-limiting devices against over-current 
surges. Heat sinks �ized to keep diode junction and case temperatures below 
temp�ratures that could cause failure. 

g. Efficiency filter: Incorporate In rectifier to increase
efficiency of unit. 

h. [nclosurr: Merl the rrqulrements of N[MA 250.

I. Current carryln�1 pressure uinnertlons, such as terminal studs
and current shunt connections, shall have thin layer of conductive grease

,1rpl i1•d to contact surfaces to prrvrnt oxiclatlon. 

7. 7. 6. J Construction rrquirrmrnl\ 

a. Construll tu permit transformer, stacks and other Internal
crmponrnt� to be irmiersed in oil. lnsid,, of enclosure shall be accessible 
through cover mounted on top. Attach cover to cabinet by hinges and provide 
with quick-release clamps and padlock clasp or other means of lo�klng cabinet. 
Provide stop to limit swing of lid whrn opened. Provide positive, oil
resistant, compressible sealing lid gasket. Cork and sponqe materials arP 
not arr:rptable. Gasket joints �lidll fl{lt havr gaps. 

b. Provide panel for mounting trrminals, circuit breakers,
',hunts, etc. Board inside pa:-wl shall be micarta or similar insulating 
material, supported un 4 edges. 

c. Enc 1 ()Sure and appurtpnances: Approved for use in specified
environmental conditions. Materials and methods used In construction and 
fabricat;on of rectifier shall be in accordance wlth NEMA requirements for 
specified service. Internal components and connections of rectifier shall 
be inm�ersed under 3 inche·; of oil, minimum. 

71416640.SP?.1850 16( 10 - 6 B-714-C2



d. 
oil dnin plug. 

Enclosure shall be minimum 0.1196 inch steel provided with 
Oil level shall be clearly •arked.

e. Construct and protect enclosure so environmental conditions
specified in subparagraph 2.2.6.la will not affect rectifier rated 
performance. 

f. Finish enclosure inside and outside with 1 coat of epoxy
red oxide primer and 2 coats of gray baked enamel. 

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 requir�ments of ANSI C39.1.

b. Continuous reading, 3-1/2 inch flush mounted de voltmeter,
for measuring voltage output. Scale shall be linear and range from 

Oto 125 percent of rated output voltage. 

c.. 3-1/2 inrh flu�h mounted de .:umictcr, connected across 
external shunt for reading total de current output of rectifier. Heter

circuit shall have disconnect switch which may be closed by operator when 
rcadlnqs arc being taken. Anvneter scale shall be linear and range from 
0 to 125 percent of rated current output In amperes. 

d. Shunt.:
Instrument panelboard. 

SO millivolt, 12 ampere mounted on front of 

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 adjustment. 

2.2.6.6 Protection: Furnish with following protective devices and 
equipment. 

a. AC thermal maqnetic circuit breakers: Mounted within panel
and provide short-circuit protection for rectifier. 

b. DC fuse: Rated at 15 amperes, 125 volts, and Installed In
positive phase leg. Fuse sh�ll be accessible from front of panel. 

c. DC valve-type arrester: For ISO volt m�xlmum line-to-ground
fault voltage. 

d. AC Input surge (lightning) arresters.

e. Ground lug: Installed on cabinet so rabinet may be connected
to grounding system. Size ground lug for No. 4 AWG copper ground cable. 
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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 and negative) circuits
indicated above. Output shunts of same rating as arm1eter 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.l Where existing pipes are expo�ed during excavation, and usage not 
known and cannot be verified, do not exothennically weld test conductors to 
pipe unless written permission Is granted by K[II. Mako connections using 
bronze ground clamp connector. Coal connection using same materials and 
installation methods as for exothermic wr.ld. 

3.2 PREPARATION 

3.2.l Field Measurements: Scale dimensions on the Drawings show desired 
and approximate location of equipment, actual locations, distances, and 
level� shall be governed by field conditions. 

3.3 

3. 3. l 

3.3.l.l 

INSTALLATION 

General 

Perform work In accordancr with NIPfl 70 (NlC). 

3.3.l.2 Cathodic protection systems: Heel thr rr.quiremr.nts of 
NACE RP-01-69. 

3.3.1.3 Use appropriate special ollhratf'rl tools whrn Installing devices 
for which special installation tools ar" rr.<.ommendr.d by manufacturer. 

3.3.2 Ano·,s: Install vertically to depth shown on the Drawings. 

3.3.2.1 Drill or auger hole to enable anodr to be lowr.re<' into hole. Where 
casing is used to maintain open hole. remove aftrr anode has brr.n placed in 
hole. 

3.3.2.2 Lower anode to bottom of hole by rope and center within hole. 
Do not use lead wire to lower anode into hole. 

3.3.2.3 Backfill and compact in accordancr with Section 02200. 
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3.3.2.4 If temporary casfng was used, lower anode into position and slowly 
withdraw casing whfle backfilling. 

3.3.2.5 Repafr damaged anode lead wire insulation by encapsulation with 
epoxy resin using conductor splice kit. 

3.3.2.6 Splice anode lead conductor to anode header cable as shown 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 
1Jcat1on 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 stee\ 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 tenwinals as shown on the 
Drawings. Install equipment nameplate on cover of each junction box. 
Engr�ve n•mepl•te, using 3/16 inch letters, ANODE JUNCTION BOX 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 shown on tho Drawings. 

3.3.5 Test Statton Enclosure: Install 2 inches abovt grade at location 
shown on the Drawings. Install nameplate, on tr) 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 Statton: Install Inside test station enclosure and terminate 
pipe and reference electrode test conductors on terminals shown on the 
Drawings. Install nameplate on cover or test station. EngravP. nameplate, 
using 3/16 inch letters, T[ST STATION T (number shown on the Drawings). 
Fasten nameplate to box by machine scr�w\ or rivets. Form slack loop In 
pipe test conductors, length shown on the Orawlngs, and place In bottom of 
enclosure. 

3.3.7 Reference Electrode 

3.3.7. I Install �t each test stat ton 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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3.3.7.3 Install package between 6 and 18 inches below outer surface of 
pipe. 1 electrode 1s required for 2 pipes or less. For conf19uration of 
2 parallel pipes, install electrode in center of configuration, and not 
adjacent to or touching foreign pipelines. KEH will assist in positioning 
reference electrodes. 

3.3.7.4 

3.3.7.5 

3.3.7.6 

Bring lead wire to top of hole for termination in test station. 

Repair damaged lead wire insulation using conductor splice kit. 

Backfill trench in accordance with Section 02200. 

3.3.8 Rectifier: Attach to concrete pad with anchor bolts as shown on 
the Drawings. 

3 .3 .8.1 Terminate ac wiring on Input circuit breaker In rectifier. 

3.3.8.2 Fill rectifier to level shown on rectifier case, with transformer 
oil meeting the requirements of A�TH D 3487. 

3.3.8.3 Pipe test conductors 

a. Vorlfy usage of each plpo to which pipe leil ,onduclors are
to be connected. If pipes aro coated, cut window in coating large enough to 
acconwnodate exothermic weld mold. Wire brush each pipe and file to bright 
metal surface, free of oil and dirt. Hake exothermic weld of test conductor 
to pipe in accordance with approved manufacturer's Instructions, size shown 
on the Drawings. Install weld mold as shown on thr Drawings. 

b. After weld is made, test Integrity of connection by tapping
side of weld material with ha111ner. If weld fall�, make another weld at 
least 3 Inches from previous attempt. 

c. Coat exothermic weld as shown on the Drawings. If pipe Is
coated, overlap coating 2 Inches beyond cut edge of coating around exothermic 
weld. 

Drawings. 

k It. 

d. Conductor size and color code marking specified on the

e. Repair damaged conductor Insulation using conductor splice

f. Hake repairs of foam Insulation on pipe wit� sprayed
polyurethane, specified In Section 15493, applied in accordance with 
manufacturer's instructions. 

g. Identify each conductor using specified wlremarker with
typewritten pipe number to which conductor is connected. Label pipe test 
conductors connected to unidentifiable pipes with pipe size followed by 
words "UNKNOWN". 
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h. Use solderless ter11inal lugs for conductor terwiinations in
test station. 

i. Where required. place plastic sheet ■arker 1 foot below
grade and over pipe test conductors in accordance with Section 02200. 

3.3.8.4 

j. Backfill in accordance wtth Section 02200.

Reference electrode conductor 

a. Wrap lead wtre in test station with green electrtcal color
coding tape. 

b. Identify conductor using specified w1rNarker with
typewritten reference electrode number shown on the Drawings. 

c. Use soldtrless ter11tnal lug for conductor ttn1tnatton 1n test
stat ton. 

d. Tenatnatt lead wire 1n test station as shown on the Drawings.
After termination, place test station 1n flush-1110unted enclosure. Form 
slack loop 1n lead wire. length shown on the Drawings, and place at bottom 
of enclosure. 

ktt. 

3.3.8.5 

3.3.9 

3. 3. 9. l

•· Repair damaged conductor insulation using conductor splice 

Backfill tn accordance with Section 02200. 

Conductors 

Anode header, anode loop, and negative return cables 

a. Place on bedding 1n trenches prepared tn accordance with
the Drawings. 

b. Where only l cable ts being installed, center tn trench.
Where more than J cable ts installed, minimum spacing between cables shall 
be J inch. Do not transpose cables 1n trench. 

c. loosely bundle anode header and loop cables together with
electrical tape ind c�nter in trench. Provide 12 inch shck loop in header 
cable at anode lead splice locations. Provide 18 Inch slack loop in anode 
lead 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 
Drawings, throughout entire run. Identify cables, using specified 
wiremarkers, at terminations and where tn-ltne splice ts necessary, before 
leaving unattended. 
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e. Ter111nate anode header and loop cables at rectifier positive
output ter9inals and anode junction box. Ter91nate negative return cable at 
rectifier negative output tenainal. Use solderless ter111nal lugs for 
conductor tenainations. Identify cables using specified wirNarkers, 
typewritten. 

f. Repair damaged cable insulation by using •scotchcast• 90-81
splice kits for No. 2 and No. 2/0 AWG cables and •scotchcast• 82-81 splice 
kits for No. 8 AWG anode lead cables. 

g. Place •1nimum 3 inches of bedding aater1al, as shown on the
Drawings, over cables and compact in accordance with Section 02200. 

h. Place 2 1nch by 12 1nch wood planks, treated 1n accordance
with AWPA Cl, C2, and PS, continuous over bedding for entire length of trench. 
Do not place planks over 1nd1vidual anode leads. 

1. Place plastic sheet marker 1 foot below grade directly above
wood planks in accordance with Section 02200. Do not place over anode leads. 

r-- j. Identify each cable end as required with 1 of following
phrases, typewritten on specified wlremarkcr. 

1) •Anode Huder Cable - (+E), (+W), (+WE), (+SE)•.

2) •Anode loop Cable! · (+WL), (+NEL). (+SEL)•.

3) •Neg Return Cable • (·)•.

k. Cover cable ends with plastic electrical tape until ready
to be terminated at rectifier, or anode junctl:n box. 

Drawl ngs. 

1. Cable marker

1) Install directly over cables at locations shown on the

2) Install S feet from end of cable run and on turns of
cable runs. Arrow on marker shall be parallel to cable. 

3) Do not place marker In traffic ways. Where cathodic
protection ca·les c.ross roadways, crossing shall be as shown on Drawings. 

3.3.9.2 Connection of negative return and jumper cables to pipe. 

a. Connections shall not be made to pipe until pipe has been
identified by KEH. 

b. Prepare cable and make connections to pipe as shown on the
Drawings. 
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c. If pipes are coated or covered by fou insulation, cut
windows large enough to accoaaodate exothenaic weld aold. 

d. Connect each conductor section to pipe by exothenaic weld
process. 

e. Insulate weld as shown on the Drawings. Insulate welds on
coated pipe in same ••nner as bare pipe welds. Weld coating aaterial shall 
overlap existing pipe coating 2 inches, ■ini-. 

f. Hake repairs of foa• insulation with sprayed polyurethane
insulation foam specified in Section 15493. 

3.3.10 Conduit: Install PVC coated conduits in accordance with 
r1nuf1cturer's installation 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 continuity whore practicable. Resistance 
values shall bt ltss than 1 ohm. Notify KEH before start of tests. Correct 
items found during testing or exa■ination to be at variance with the Drawings 
or Specifications. 

3.4.1.2 Furnish instrumtnts, labor and 1quip111nt requirtd to conduct 
testing. 

3.4.l.3 Ust test instruments which btar valid calibration sta■p showing 
date of calibration and txpiration datt of staap. Calibration and accuracy 
of test instrumtnts shall be certifitd by independent testing laboratory 
having standards tractable to the National Bureau of Standards. 

3.4.l.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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