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DCN NO. : 1700 - 007 
Leachate Conveyance System 
Piping Spec Changes 

Recommend Status B, Approved as noted 

Comments are as follows for the PARSONS drawings only: 

29 Jan 97 

-t,tcce 1. Confirm that operating parameters will not exceed the operating pressure for the carrier 
pipe. T h d  I;, dq,f~cM 

The change shall be shown on the as-built construction drawings if not incorporated into 
other DCN changes to plan and profile sheets. 

YS \h- be- no 
o \ t f +  S * l A  pwpfi9 srs+”- as c k s ~ ~ e d  bJ r m b  
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'WP I wo NO.: 1700 (2)SICNO: 589 

REQUEST FOR CLARIFICATION OF INFORMATION / DESIGN CHANGE NOTICE - 
(5)Pg 1 OF 1 (6)DATE 

07 May 1997 

J)S/C TITLE: LEACHATE CONVEYANCE SYSTEM (11)RCI NO.: 

I 

9)ORCI - INQUIRY 0 USQD SCREENING BY PROJECT ENGINEER (9)ODCN-JUSTIFICATION. EXISTING CONDITION 8 
REQUESTEDPROPOSED CHANGE 

This DCN responds to a written request by VBS HDPE pipe supplier, ISCO INDUSTRIES, INC. in a letter dated April 
18, 1997 attached to Submittal No. 77 Rev. 2. to reevaluate the spacing allowed for support centralizers between the 
:arrier and the containment pipe. The design change to Specification Section 2.05 is as follows: 

Part 2.05.F Change "maximum allowable spacing of 4 feet" to "maximum nominal spacing of 4.5 feet" 

)he referenced letter above also discusses the specification requirement (Part 2.05.C) of furnishing pipelfittings with the 
,rrier pipelfittings ends extending 6 inches beyond the containment pipelfitting ends. For the pipe, this requirement is 

itended to allow space for proper installation (fusion welding) of the carrier pipe. Since the carrier pipe is being furnishec 
movable within the containment pipe this requirement can be met during actual pipe installation. Quality Control 
inspection shall verify proper fusion welding in the field. If pipe length adjustments need to be made on a case by case 
basis, then it shall be made as required by Quality Control. No change to the specification is necessary. 
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DATE: (20)CHARGE NO. FOR CAD0 SERVlCES TO INCORPORATE: 

d .A.  
(16)FDF PE ACCEPTANCE 6~MRlFICAlloN THAT ALL R E M R E D  RMEWS AAE COMPLETE: ( E N  ONLY) DATE 

PERSRMANCE GRADE. ( 1 7 l  d 'A  * 
DATEj (21)WORK COMPLETED: (SIGNOFF BY FCE OR PE) DATE 

# 
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F-REQUEST MIR C W C A T I O N O F  INFORMATION/ DESIGN CHANGE NOTICE- 

DATE: (2O)CHARGE NO. FOR CAM) SERVlCES TO INCORPOWTE 

A.A. 
16)FDF PE ACCEPTANCE &.VEWFK;ATION THAT ALL REQb(RED R M E W S  ARE COMPLETE (OCN ONLY) DATE 

'ERFORMANCE GRADE: ( 1 L  & A .  
STRUCTION C O W  DATE: (21)WORK COMPETED: (SIGNOFF BY FCE OR PE) DATE 

s/m Is7 0 YESKNO (19) 
1196) 
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DCN No. 1700-033 
LEACHATE CONVEYANCE SYSTEM 
Pipe Hydrostatic Testing 

(13) RESPONSE 

Technical Specification Section 2605 Part 3.07 shall be changed as follows: 

Article C.2.a. Add sentences "At pipe locations documented and approved in writing by 
the Construction Manager the Subcontractor may, at his own risk, pressure 
test pipe after placing fill over the pipes. Locations of all joints, fittings. 
etc., shall be documented before backfilling. The test procedure shall be 
as specified, except the test duration shall be minimum 3 hours. 

Article C.2.c. Replace "120 psi with 50 psi and 130 psi internal pressure for with 
" 95 psi internal pressure for the LCS 'I. 
Add sentence " Test pressures for other pipe systems shall be in 
accordance with ASME B3 1.9 937.3.4 and as otherwise specified. 

All other Articles of Section 02605 Part 3.07 remain unchanged. 

The approval of pipe locations to be tested after backfilling should be evaluated on a case by case 
basis and where a definite need to delay testing has been established. When properly prepared, 
the subcontractor can complete testing rather quickly and efficiently and even during weather 
conditions when backfilling may not be suitable. 
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9373 Prep-tiooforTatlnP . 
9373.1 Erpomrr of Jdntr All joints including 

welds &dl k kft uairuukted m d  ~ p o s c d  for 4- 
 tio on du- the test. 

93733 Temporvy Sopporh Piping designed for 
vapor or grc may k provided with tanpomy supporn 
if noxssary to suppoft the waght of test liquid 

937.2.3 Expaasioo Joints. Expansion joints which 
cannot sustain the rtaEtiom due to test pressure shall 
k provided with temporary restraint, or thy may k 
isolated from testing. 

9373.4 Equipmeat Not Smbject to Tating. Equip 
ment that is not to k subjected to the test pressure shall 
k isolated from the piping. Ifa valve is used to isolate 
the equipment, its closure shall k capable of realiag 

Flanged joints at which blinds are iwned to isolate 
equipment need not k tested. 

93735 Preaatioas Ag8inst cherpnnsurr. If the 
test pressure is to k maintained for a paid of time 
during which the test Buid is subject to t h d  upan- 
i o n  or any other som of overprrssurizing during the 
test, precautions such as the bstdation o f  8 relief de- 

@ISt the test PrcSSW without damage to the V d V t .  

V k  shall k d C n  to .Void d V C  prcns\rrr 

9373 H y d m m t s d c T ~  

9373.1 Tat  Md- wata at 8mbi-t tempcratm 
shall k used as the test medium except W h a e t h a c i s  
risk of damage due to freezing. Another liquid may k 
used if it is safe for workmen and compatible with the 
piping. 

93733 Venb d Drtinr V a t s  shall k provided 8t 

high points in the system to release tnppcd air while 
filling the system. Drains shall k provided 8t low 
points for complete ranovd of the test liquid. 

amined to tec that 111 equipment and paru that cannot 
withstand the test prasure uc properly isolated. T a t  
equipment shall k examined to cruure that it is tight 
and that low prasurc filling lines ue disconnectsd. 

93733 prrliminuy ake& The system shall k ex- 

9373.4 Hydmdatic Tat Rumre 
(a) Minimum Prrmrnr Except u limited in (b) 

below. 8 piping system shall k subjected to 8 hydro- 
static test pressure which 8t cvcry point in the system 
is not less than 1.5 time0 the design pressure 
(6) Maximum Prcrturr The test prasure shall not 

ucecd the amimum test pressure for my vessel, 
pump, valvc or other component in the systan under 

ten A check SUI bemrdc to verify that the st re^ due 
to p~asurr at the bo- of vaticrl IUDS docs not 
d c i t b a d t h c f o l l o a r i n g :  

(1) 9096 drpsidcd minimum yield strcn& 
(2) 1.7 timer the SE due in Appendix A (for 

bxittk m8tai.b). 

93735 El.mlrutbm tot Irrlrr# Following the a p  

examination rh.ll be &e for kalrage of the piping, 
and at d pints .nd o o ~ l l l d o ~ ~ s .  If leaks ue found, 
they shall be LLimirutcd by tightening, repair , or re 

pliation afh- 'C M PraSUre for at 1- 10 

- 
phmncnt, as 8pproPMtc and the hydrostatic tcst re 

937.4 pncpmrtie Tuting 

937.4.1 GcnarL Compressed gas posts the risk of 
sudden release of stored energy. For that reawn, pneu- 
matic testing shall k used only within the following 
limit8tiOns. 

PiPC 

WlfmI-7 

fa) The pipins system docs not contain cast ir00 \ 
6) It does not Contrin Sohd pints over 2 in.. 
fc) The tcst prusurc d w  not ucccd 1u) psie 

(e) 'Ihesystan will be usaj in gas SQyiCc or for& 

fl Trrecpofr tat liquid would kdcvimartrl totbc 

. . .  

m o t  be wed with wuer. 

intended use of tbe piping. 

937.4.2 Tat The &U hll k n-- 
blc md nontoxic. 

937.4.4 Rcllminy Tat. Prior to application of full 
pneumatic t a t  p r r s s w  a preliminary test of not more 
than 10 psig shall be applied to reveal possible mrpr 
I& ('This prrliminuy test is not subject to the limiu- 
tions in pnn 937.41. m d  may k used in conjunction 
with hydrostatic testing or initial scrvicc testing.) 

937A.S henmatic Test Reoavc 
(0) Exapt Ls limited in (b) klow. the test prrssure 

sure thall k 8pplied in K v d  stages. dowing time for 
the system to reach equilibrium at a c b  stage 

(b) The t a t  pressure shall not ucaed the maximum 
dowable pneumatic t s t  prasure for my v d ,  pump, 
d v c ,  or other component in the system under test. 

937.4.8 El.mirution for Leakage After the prelimi- 
nary test, pressure shall be m i d  in stages of not more 

time for equalization of strains and detection of major 
leaks 8t each sta#c Following the application of test 

shall not ~ c c c d  1.2s times the d&m p r s ~ u r ~  Pres- 

than 2S% up to full pneumatic test pressurr. dowing 



pressure for at least 10 min, the p ~ ~ u r e  m y  k rc- 
d u d  to design prasure and examination shall k 
d e  for leakage of the piping. Lerks may k detected 
by s o ~ p  bubble, M o p  &u, sccllud &rs, tst m e  
monitoring, ultrssonic, or other suitable m a n s  Iflerks 
arc found, pressure shall k vented, approprirte repair 
or replacement sban k rnadc. and the pneumatic M 
rrpeated until DO leakage is found. 

9373 InibirlsvrlccLtakTcst 

9373.1 General For nontoxic, nonflammable Buids 
at pnssures not over 100 psig and temperatures not 

ovw 2oQF, it M w b l e  to d u c t  tbc ~ y s V m  tat- 
ing with the ravicc lluid as outlined below. 
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I REQUEST FOR CLARIFICATION OF INFORMATION / DESIGN CHANGE NOTICE - 

(7)DOCUMENTS AFFECTED I (7)DOCUMENTNOS. I (7)REV. I (8)OTHER 

~~ 

9)oRCI - INQUIRY 0 USQD SCREENING BY PROJECT ENGINEER (9)ODCN3USTIFICATION,~lSTlNG CONDITION 6 

RCI - DCN ACCEPTANCE 
ATE. (2O)CHARGE NO. FOR CAD0 SERVICES TO INCORPORATE: 

bt/.Y4& d A .  
DATE I6)FDF PE ACCEPTANCE 6 VERIFICATION THAT ALL REQUIRED REVIEWS ARE COMPLETE: (DCN ONLY) 

ORIGINAL 



I REQUEST FOR CLARIFICATION OF INFORMATION / DESIGN CHANGE NOTICE - I 





Mayur P. Kadakir 
village Building Services Inc. 
7311 vine streat 
ClnclnMtl, ohlo 45216 

Oear Mayur: 

This letter is to inform you that the containment lines d the BX8' desnoltk w e  made M#I extrusion 
wdds. It is our understanding that ttre containment lim will be tested at 15 psi- Although the -usion 
M d s  can hold some pressure for short mods d time, It b our recommendation that these W d s  not 
be t d e d  at thio prwsure elmpty becam thy are not d&gned to hold pressure and are wed for 
gravity applltstions onty (ie. the cont8inmt he). The deanouts have beon leak Wed In the shop 
prior to shipmt  to Femald. All a<busion welds were extnrdd a wire under the weld and the weld 
was then epark tested. The spark twt will detect any vdd which water m y  pass through. FiRing the 
cleanouts with wter somdmes faits to *ow ernan voids and potential leakage areas; thordore, lSC0 
has esbMiohd this spark t&ng ptocdure for all W o n  welded fabrications. If these cleanom 
could have been made without e x t d o n  Ads. It would have been done. but WiQh the way thay were 
desrgned, extrusion welding was necewary. Please contact me at (513)671-9512 with any addhonal 
questions, thank you. 

! 

e 

Scott Hdf 
Reg~onal Sales Manager 

1 
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PROJECT MANAGER 
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22 July 1997 

TEL : 3648 P 004 

PARSONS - 
? t t o + Z  

PO- I64 Leachate Conveyance System 

DOC No.: CR-029 XSSUE: 1 TRANSMXTTAL No.: 1700:029R 
TrrLE: Pressure Testing Containment Piping 

Civil Comments are lls follows: 

1. The RCI involves the specification section p r e p d  by GeoSyntec. No exception taken to 
the disapproved responsc from GeoSyntec (Daniel B o k )  7/9/97. 

2. If rhe pressure test is relaxed for the contaimnmt Pipe, it should be no 1- than 1 lpsi. 
under gravity conditio- (Based on 1.S times an assumed maximum static head at the 
BSL of 17’. This is for the portion between the LiA station and the BSL. and is considered 
to be a worse case scenario that is highly unlikely.) 

- a3 
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@)SIC TITLE Leachate Conveyance System 

(4) RESPONSIBLE DISCIPLINE: (IA)RCI~NTIU Gravity Flow Segment ED MD C X  OTHER0 
Alignment Change 

90x4000-G-00058 G-86 0 

(II)RCI r~l7oeOXX 

( 1 1 ) ~  ~0.:1700-045 

(9p RCI - INOUIRY 0 USOD SCREWING BY PROJECT ENGIN- 6) )( JumnoN, W ~ G  CONDmW 6 a /9+/5 /yf& R€OUES"D/PROPOSEDCHANGE 

1 .  Provide HOPE sleeve sta to- at grade to maintain flow line of 10/6 Leachate 

2. Transition LTS line 10' left (east) of nterline from sta. +&PW* to s t a . m .  
3. Maintain 10' offset location from sta through sta 27+ 7s. 
4. Transition LTS line from 10' left to 22' right of the centeriine from sta. 27+75a to sta. 28+6%. 
J. Maintain 22' offset location from sta 28+65i through sta 33+oQ. 

elevations of stations entering and exiting transitions, Mer line grades to f i t  

Transmission System (LTS) line. a& /9%s d7osda 

sitions and to meet original alignment near sta 33+8Q. 

8. Record 'As-BuW conditions. 

.JDC CONTRULLE! 
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(1 3) Response to DCN No. 1700-045 24 July 1997 

Page 2 of 3 

The purpose of this DCN is to improve and make easier the construction installation of 
the Temporary LTS line under existing site conditions. All stations mention in this 
response are based on the stationing given on the referenced drawings. The following 
reasons or justification are provided for the changes. 

1. Avoid possible removal of existing fence along the closed north entrance road 
located approximately parallel to LCS Stations 28+65 to 33+00 (Drawing 
G-00059). 

2.. Allow for additional construction safety along the east side of the constructed 
Sedimentation Basin by relocating the alignment 10 ft east from approximate 
LCS Station 20+00 to 27+75 (Drawing G-00058 and G-00059). 

3. Route LTS line passed the inlet side of the Sedimentation Basin where the two 
48-inch diameter CMPs have already been installed by the Phase 1 contractor. 
(Phase 1 Sedimentation Basin Drawing G-00075) i 

Comments on the requested changes by Item No. are as follows: 

Item No. 8 This is standard procedure. Since different contractors may be involved 
for portions of the alignment changes FDF shall insure coordination of all 
as-builts. 

Item No. 7 Proposed elevations should be designed elevations and these should be 
listed along with the approximate revised grades. 

Item No. 6 

Item No. 5 

License surveyor shall provide curve data and documentation as specified. 

Twenty two (22) A offset is to the west or right as indicated and is 
acceptable. 

Ten ( 1  0) f t  offset is to the east or left and is acceptable. Phase 1 contractor 
has already removed fence. Note, however, that the location of the revised 
trench alignment is approximately 1 5 4  from the toe of the existing 
stockpile. Excavation trench safety should be monitored closely. 

4 

I 

l Item No. 4 

Item No. 3 The 1 0-ft offset shall be maintained from approximate Station 2WOO 
through Station 27+75. The 19+ 10 station reference is a result of a field 
survey error. 

The 10 fl transition left or east of the designed centerline shall be from 
approximate Station 19+65 to Station 20+00. 

Item No. 2 



(1 3) Response to DCN- 1 700-045 24 July 1997 
Page 3 of 3 

Item No. 1 The HDPE sleeve to be provided has been selected by FDF Engineering to 
be a 20-inch OD pipe with approximate 2-inch wall thickness. The 50-ft 
long sleeve needs to be Iocated approximately fiom Station 19+15 to 
Station 19+65. The station changes fiom those listed on page 1 are 
required because of field survey error. The HDPE sleeve must be installed 
such that when the 10-inch LTS is installed the invert and grade elevations 
are maintained. The annulus space above the 10-inch shall be filled with 
an insulating material and ends of the sleeve sealed. Insulating material is 
required because adequate depth of cover (approximately 1 ft of riprap) 
without insulation, is not being provided. Additional cover beyond the 
south end of the 20-inch pipe may be needed depending on construction 
completion of the Sedimentation Basin slopes. 

The selection of the alignment to route the LTS line passed the inlet side 
(5 ft west of the basin end of the CMPs) is acceptable, because of the 
temporary nature of this portion of the LTS and the Sedimentation Basin. 
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21195 

(4) RESP0NSlW.E DISCIPLINE: (4A)RcI/DcN mu? 
EO MO C x  OTHER0 LTS Trench Alignment Change . 

1 REQUEST FOR CLARIFICATION OF INFORMATION / DESIGN CHANGE NOTICE - 

(11)DCN NO.: 
1700-047 

WP / WO NO.: 1700 e)s/c NO.: FSC-589 

90X-6000-G-00058 G-8B 

9d&-~dob- G-000 66 
9&- 6UZV -6 - Odb 7q 

(1 1)Ro NO.: 9)s/c TKE Leachate Conveyance System 
1700-0XXR 

0 
0 
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Response to DCN 1700-057 
September 03, 1997 

Page 2 

(13) Response 

It is w e  that pipe crews have had several trial butt-fusion joints to date, especially for 
VBS crews. Currently two trial welds for duel containment pipe are being performed for 
each welding location at the begining of each day. Trial welds have failed in the past for 
both VBS and Wise during the month of August. Trial welds at the begining of the day 
can not be eliminated. However, GeoSyntec will approve a minimum of one good trial 
weld (lager diameter pipe, unless otherwise requested by CQC) at each location at the 
begining of each day, subject to an additional trial weld, if requested by CQC personnel. 

. t .  Daniel Bodine 
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REQUEST FOR CLARlFlCATlON OF INFORMATION I DESIGN CHANGE NOTICE - 
3 A%& 

@)ME 
09/04/97 

~@WNO:FsG589 p m 1  

I 

~ o o c u M w r s A m m  moocurrPrrNOS cI)REy. 

Specification Section 02215,3.03, C 0 

I I I 

(11)- NO.: 
1700-0XXR 

p)s/c 'TITLE: Leachate Conveyance System 

m m  

vided for the free 
not to exceed 

v 

\ 

G'AO S;/rr/7~p-  I RCI - DCN ACCEPTANCE 
DATE. (20)CHARGE No. FOR CAOD SERVICES TO HJcoRpwuTE: 

2CUP5 
RE\pBwsLsIE COMPLETE @cN ONLY) 
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Response to DCN 1700458 

(13) Response 
September 09,1997 

Page 2 of 3 

Recent air monitoring indicates carbon monoxide levels may be exceeded when gasoline 
powered vibratory plate compactors are used for the compaction of pipe embedment 
material as specified in Specification Section 02215 Part 3.03.C. Carbon monoxide action 
levels are set forth in the newly implemented “Application of Carbon Monoxide Limits 
for Trenching Operations ‘‘ developed by FDF M and distributed on September 4, 1997. 

in the event construction cannot proceed in accordance with the specified methods 
because allowable carbon monoxide levels are exceeded, or there other documented 
safety concerns, the alternate method of placing the embedment sand described below 
may be used. The alternative method may also be used as a general substitute for 
vibratory plate compaction based on the approval of the Construction Manager. This 
method shall be added to Specification Section 02215 Part 3.03.C.8 (New Item 8). 

8. a 

b. 

C. 

d. 

The following procedure may be used when authorized in writing by the 
Construction Manager in the event compaction using a gasoline powered 
plate compactor cannot be performed due to unacceptabIe levels of carbon 
monoxide in the trench, or as a general substitute to the vibratory plate 
compaction method. 

Excavate trench in accordance with Part 3.02 of this Section. 

Place pipe embedment fill in 7-inch 2 1-inch thick loose lift to the required 
pipe grade. . .  

Compact the pipe embedment fill by flooding, or a combination of 
flooding and vibratory plate compaction. To compact by flooding, the 
trench shall be filled with clean water to a minimum of 2-inches above the 
surface of the loose lift and then h e d  satisfactorily using sumps, 
ditches, pumps or other equipment as field conditions warrant. The water 
level after drainage shall be lower than the elevation of the bottom of the 
lift. Water levels in the trench will be visually verified by CQC pcrsonnel. 
The fill will be inspected and the dry density measured by CQC 
personnel. The minimum density requirements are defined in 8.h . The 
contractor’s surveyor shall verify the grade of the fill surface prior to and 
after placing the pipe. If safety concerns at isolated locations are such that 
CQC personnel cannot enter the trench to measure density, the embedment 
fill shall be approved or disapproved based on CQC’s field observations 
and correlation to dry density results obtained from similar work areas. 
Additional flooding or vibratory plate compaction shall be performed, if 
the specified density is not achieved after the first flooding interval. Note, 
water level greater than 2-inches above the surface of the loose lift may be 
required to achieve the specified density. 

- 3% 



to DCN 1700-058 
Page 3 of 3 

e. 

f. 

g. 

h. 

1. 

Place pipe on a previously compacted fill, and backfill around pipe to a 
maximum 8-inches above the previously placed lift. When backfilling to 
the pipe springline confirm that the pipe haunches have been filled and the 
pipe has been satisfactorily bedded. 

Compact fill by flooding or a combination of flooding and vibratory plate 
compaction. The pipe shall be filled with water and capped prior to 
flooding, to prevent intrusion of fill and pipe flotation. Flood the fill to 
achieve a satisfactory density using the procedure described in 8.d. 

Place final lift of pipe embedment fill to &inches above the top of the 
pipe. Compact as described in 8.f. 

The fill shall be compacted to a density established as follows: 

1. The Contractor shall prepare a trial area (which may be part of the 
production operation) compacted in accordance with Section 
02215 Part 3.03.C. The trial area shall be at least 50-feet long and 
be comprised of a least 2 lifts of fill. 

2. CQC will perform twenty (20) density tests on fill compacted using 
a vibratory plate compactor, in accordance with Section 022 15 
Part 3.03.C. 

3. The above density tests will be performed on at least two different 
lifts of soil. 

4. CQC will calculate the required density by excluding the highest 
and lowest measured values, and averaging the remaining 18 
measured values. 

5 .  CQC will measure the dry density of each lift of fill compacted by 
flooding in at least three locations. The average dry density of fill 
compacted by flooding shall be equal to or greater than the density 
calculated in 8.hy% the event the required density is not met, 
CQC will perform two additional density tests, exclude the highest 
and lowest measured values, and recalculate the average dry 
density. In the event the recalculated dry density does not meet or 
exceed the required density, the lift shall be recompacted in 
accordance with the requirements of 8.d. 

After CQC approval of the pipe embedment fill compaction place 
compacted fili above the pipe embedment fill in accordance with Section 
02200. 
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(4) RESPONSIBLE DISCIPUNE 
Eo MO C o  OTHER0 

- 

I REQUEST FOR CLARlFlCAnON OF INFORMATlON / DESIGN CHANGE NOTICE - 

(QA)RcI/DcN mlE: . (11)DCN NO.: 
Granular Fitter Material Q LCS/LDS Manhdes 

Trenching and Backfiiling Section 02215 0 Para. 3.03.8.1, g 8 h 

- 
I I I 

(9p RCI - INOUIRY 0 USOD SCREENING BY PROJECT ENGINEER (QP DCN - JUSTIFICATION, WSTING CONOFTION & 
REOUESTED/PROPOSED CHANGE 

Specification Section 02215, Trenching and Backfilling, Para. 3.03.B.f, g and h requires the placement of 6 
inches of granular filter material above the manhole embedment 1 at the LCS/LDS manholes. Does the 
material submitted by Village Building Services, lnc. for the pipe embedment WI (Submtttal R046) meet the 
requirements for the granular filter material? Both are specified to meet the requirements of Section 703.06 of 
the Ohio DOT Specifications. Please advise. 

(1 0)REOUESTOR: COMPANY: DATE: (12)FCE / PE DATE: 
Richard L McGuire Fluor Daniel Femald James C. Jenkins 

/q, s;L e . - 9  
'13)RESPONSE: FOR RCI, IS A DCN REO'mPNO 0 YES (14) D 0 APPROVED AS NOTED 0 DkAPPROMD 

RCI - DCN ACCEPTANCE 
1 5) DE~G~~ORGAN~ATIO~PRQVAL D A E  I (2O)CHARGE NO. FOR CADD SERVlCES TO INCORPORATE 

(16)FDF PE ACCEPTANCE 6 VERlFICATlON THAT W REQUIRED REVIEWS ARE COMPLEE (DCN ONLY) DATE: 

PERFORMANCE GRADE (le: A. 
DATE: (21)WORK COMPLElED. (SIGNOFF BY FCE OR PE) &'. A. 

0 YES 0 NO (19) 

n D T k l N A T  
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(1 3) Response to RCI 170O-036R 

2195 
4 November 1997 

Page 2 of 2 

The request to use a static head pressure test is disapproved. VBS was reminded to test 
each segment of piping prior to backfilling and making final connections to manholes 
and the Permanent Lift Station (PLS). However, they elected to complete the backfilling 
and make the connections. That procedure will make it more difficult to find leaks if they 
are detected during the pressure test. A method of sealing the containment piping and 
conducting pressure testing is described below. 

If not already installed, install a fixed end seal for the LTS pipes in each LCS manhole. 
The fixed end seal shall be constructed by extrusion welding an approximate 2-inch 
length of 8-inch SDR 11 pipe cut in two halves against the 10-inch containment pipe and 
against the 6-inch carrier pipe. The two halves will also require welding. Pressure test at 
15 psi for 3 hours the LTS containment pipe between LCS Manholes No. 1 and No. 2 and 
No. 2 and No. 3 and No. 3 and the PLS. The installation of the fixed end seal and 
pressure test are required by specifications and drawings. The space inside the manhole 
is tight, but greater than the space available for the extrusion welding repair of the 
coupling on the south side of the PLS. To assist the pressure testing, test ports shall be 
installed in the top of the 10-inch pipe at the south end of each manhole and in the fixed 
end seal at minimum one of the cleanouts within each test segment. If'the test fails and 
there are no leaks found in the test connections or manholes, the pipe shall be isolated in 
segments and tested until the leak is found, repaired and again tested. After completion of 
successful testing, provide a plug for the test holes at the cleanouts. The test hole inside 
the manhole may be left open. At the manholes, the fixed end seals shall be perforated 
with six 5\8 inch holes after completion of all testing. This does not include the PLS 
which has a monitoring port. 

0 

The containment for the LCS, LCS Redundant and LDS pipes to the cell will be fd 
tested by Petro when the final tests at the liner penetration boxes are performed. The 
containment between COMH 1 and the PLS should be tested in a similar manner as the 
LTS line except that the pipe sizes need to change. 

Daniel Bodine 
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GEOSYNTEC - 

(6 DATE: 
2/25/99 

1700 (2)S/C NO.: FSC-589 (5)Pg 1 
OF 1 

(1)WP / WO NO.: 

PAGE 02 

(3)S/C TITLE: LEACHATE CONVEYANCE SYSTEM 

4) RESPONSIBLE (4A)RCllDCN TITLE: 
IS CIPLINE: 

E O  M U  Cm 
OTHER 0 

DUAL CONTAINMENT PIPE HYDROSTATIC 
TESTING 

b 

, 5  -L. 2195 - 
REQUEST FOR CLARIFICATION OF INFORMATION / DESIGN CHANGE NOTICE - 

(11)RCI NO.: 

(1 1)DCN NO.: 
1700-039R 

(7 DOCUMENT (7)REV. 
N S. A (7)DOCUMENTS AFFECTED (8)OTHER 

I I I 

9) 0 DCN - JUSTIFICATION, EXISTING CONDITION 
REQUESTED/PROPOSED CHANGE 

9) X RCI - INQUIRY 0 USQD SCREENING Q BY PROJECT ENGINEER 

(18)CONSTRUCTION CONCURRENCE: DATE: 

PURCHASE REOUISITJON REQUIRED: D Y E S  ON0 (10) 

Contractor H drostatic Test Procedure, I Submittal 90 K 2 does not give testing 

(21)WORK COMPLETED: (SIGNOFF BY CE OR PE) DATE 

sequences for dual contarned gravity qp 1 P i P W  

GeoSyntec RCI - DCN ACCEPTANCE 
I I 

TE (2O)CHARGE NO FOR CAD0 SERVICES TO INCORPORATE: 

I I e'  #Y 3 Y I 3  
FS-F4259 
REV. A: 02/76!98 

FEB-25-1999 18:00 5136483415 97% P. 03 



. .. 02/25/1999 17: 56 5136483415 GEOSYNTEC PAGE a3 

Response to RCI -1700-03912 
(Dated 02/25/99, Page 2 of 2) 

Contractor Hydrostatic Test Procedure, Submittal 90R2, does not specifically indicate 
whether the pipe “system” is a single pipe or a dual containment/carrier pipe system. 
Testing of pipes in a dud pipe configuration does require special considerations. The 
carrier pipe may be tested in a dual containment configuration as long as pipe centralizers 
have been installed per specifications and the containment pipe remains open and not 
under any pressure. The test pressure shall be as specified and the pressure shall be 
monitored at the low end of the system. The containment pipe may be tested in the dual 
pipe confguration at the specified test pressure as long as the carrier pipe is under the 
same internal pressure. Note that all pressures must not exceed the maximum test 
pressures recommended by the pipe manufacturers (1.5 x rated pressure) and that test 
pressures if greater than 1.0 x the rated pressure, including initial expansion and time at 
test pressure shall not exceed 8 hours. If the test is not completed the pipe test section 
should be allowed to relax for at Ieast 8 hours before bringing the pipe test section up to 
test pressure again. 

FEB-25-1999 18:Ol 5136483415 97% P.04 
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VBS QC Reports 
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MLLAGE BUILBDG.SERVICES, INC 
FDF PROJECI‘ NO. 20110/1706- 
FDF SUBCONTRACT NO. 589 

OPEWBLE WxrX ._ *..- - 
ONSITE DISPOSAL FAcl l lTy 

LEACHAm CONVEYANCE SYSTEM 

Inspection -P bation 

6” HDPE Monitoring 
Couplings Well 

e 

QC DAILY SUMMARY REPORT. 

Sat Urnsat 

1 

- 
E, 2 1 9 5  

Report No.: 137 Date: October 16. L997 

Weather Conditions: 
VariMe cloudiness. W i d  werr 12.3 MPH 

Temperature Range: 38-56 F 

Constxuclion Activity and Work in hcess: 
* Backfill at LCSLDS manholes. Beu& preparation to test. 
nktings and Results: 



a WGF,.BuILDING SERVICES, INC O P ? L E U N T T 2  
ONSI?E DISPOSAL FACILITY 

LEACHATE CONVEYANCE S Y r n  
FDF P R O J E e  Na. 20110/1700 
FDF SUBCON'TRACI' NO. 589 

Report No.: 138 

r 

QC DAILY SUMMARY REPORT mp 2195 

W d r  Conditions: 
Mostly cloudy. Wrxis wext 10.0 MPH 

Construction Activity and Work in Process: 
* Filled 6" for test. Marking tape installed and backfilled. 
MfL?mgs and Results: 

Inspection and Monitoring: 

- 
Date: October 17. 1997 

Temperame Range: 42-53 F 



VILLAGE BUILDING SERMCES, INC - %a OPERQBLEuNIT2 
F'lSF PROJECI' NO. 20110/1700' ON& DIS'30SAL FACILITY 
FDF SUBCONTRACT' NO. 589 LEACHATE CONVEYANCE SYSTEM 

c 

QC DAILY SUMMARY REPOKI' ilk. 2195 
Report No.: 139 Date:JJctober 70. 1997 

Weather Conditions: 
Mostly cloudy am Mostly sunny pm Winds were 10.8 MPH 

Temperature Range: 36-60 F 

Comtmction Activity and Work in pn>cess: 
* Completed G.W. -10" TACOS. Fusing 3" UXlplhg h RIMk B ~ l d i l l .  
Medings andResulB: 



W G E  BUILDING SERVICES, EG.. - -  ? . -  

FDF PRWECT NO. 20110/1700 
FDF SUBCONTRACT NO. 589 

OPERABLEuMT2 
ON-SITE DISPOSAL FACILlTY 

LEACHATE CONVEYANCE SYSTEM 

Inspection 

QC DAILY SUMMARY REporrr 

-P bcalion Sat Urrjat 

r 

b 2195 
Report No.: 140 Date: October a 1997 

Weather Conditions: 
VatiMe cloudiness. Wnds were 10.3 MPH 

Temperature Range: 33-56 F 



VILLAGE BUILDING-SFRW.CES, INC 
FDF PROJEm NO. 20110/1700 
FDF SUBCONTRAm NO. 589 

- 

Report No.: 141 

OPERABLE UNIT 2 
ONSITE DISPOSAL FACILITY 

LEACHATE CONVEYANCE SYmM 

-. - .." 

QC DAILY SUMMARY REPORT 

Weather Conditions: 
Killing Fmst VariMe cloudiness. Winds wete 7.5 MPH 

Consbuction Activity and Work in Prucess: 
* Bacldilling. Piping in PLS. Test failed on 6" LCS. 
Meetings and Results: 

El 2195 
Date: October 33 - 1997 

Temperature Range: 25-47 F 



' VILLAGX BUILDING SJiRVICES, INC 
FDF PRWECT NO.- 20110/1700 
FDF SUBCONTRAfl NO. 589 

- 

Inspection -P bcation Sat 

e 

Ulsat 

Report No.:= 

O P E R A B L E W 2  
ONSITE DISPOSAL FACILITY 

LEACHATE CONVEYANCE SY!nEM 

Weather Conditions: 
VariMe cloudiness. Winds were 7.0 MPK 

Construction Activity and Work in €%cess: 
* Began to fill 6" line but stopped to drian water fiom cell #l .  
Meetings and Results: 

Inspwtion and Monitoring: 

Date: o c t o w 3 . 1 9 9 7  

Temperature Range: 22-51 F 

d 1 5 L- . 



OPERABLEUNITt 
ONSITE DISPOSPiL FACILITY 

LEACHATE coNvEyANcE SY!XEM 

W G J 3  BUILDING SERVICES, INC 
FDF PRWm NO. 20110/1700 
FDF SIJESCONTRAn NO. 589 

Inspection 

Pneumatic 
Test 

QC DAILY SUMMARY RE€QKI' 

-P LDcation Sat UrSat 

6" Gas TACOS X 

r . 
b 21195 

Report No.: 143 Date: October 77.1997 

Weather Conditiom: 
Mostiy cloudy. Gradual clearing by evening. Winds werr 14.2 MPH 

Temperature Range: 34-43 F 

Comlmction Activity and Work in Process: 
* Piping in Lift Station 
Meetings and Results: 

comments: 

/ 

53 



- VILLAGE BUILDING SERVICES, INC . -  OPERABLEUNlT2 

LEACHATE rnNyEYANCE S Y r n i l  
'FDF PRWEXX NO. 20110/17oi) 
FDF SUBCONTRACl" NO. 589 

ON4-h DISPOSAL FACILITY 

iv 2195 
QC DAILY SUMMARY REXRI' 

Inspection -P 

ReportNo.: 144 Date: October38.1997 

b a t i o n  Sat UnSat 

Weather Conditiorrs: 
Mostiy sunny. Winds werr 8.9 MPH 

Temperature Range: 2449 F 



8 VILLAGE BUILDING SERMCES, INC . OPERABLEUMTZ 
- '  " ON-SITE DISPOSAL FACILITY 

LEACHATE CONVEYANCE S Y r n  

. > - " - e . - .  

FDF P R W - N O .  20110/1700 
FDF SUBCONTRACT' NO. 589 

.i 

cr 
ik 21195 QC DAILY SUMMARY 

Report No.: 145 Date: October 29. 1997 

Weather Conditions: 
Mostly sunny. Wnck were 6.3 MPH 

Temperature Range: 3 1-59 F 

Constmction Activity and Work in Fmcess: 
* Forms set for LCSLDS cover slabs. capped 6" Gas line. Excavated 12" G.W. line. 
Meetings and Results: 

e 



' VILLAGE BUILDING SERVICES, INC OPERABLEuNIT2 

LEACHATE CONVEYANCE SYSTEM 
- ~ I - P R O J E C P  NO. 201107i7W~ ' *\- ONSITE D1SPWA.L FACILITY - ---- 

FDF SuBcoNTRAcT NO. 589 

* 

c 

tr. 2195 QC DAILY SUMMARY REFOFtT 

r 

Inspection -P M o n  Sat UllSat 

RepoftNo.: 146 Date: October 30.1997 

Weather Conditions: 
Dense fog. Othexwise mostly sunny. Winds were 10.8 MPH. 

Temperature Range: 27-64 F 

C o m m o n  Activity and Work in Process: 
* Filled 6" LCS for test. Flanged 12" G.W. line for tie-in at TACOS. 
Reworked concrete rebar for pad at B.S.L. 
Meetings and Results: 



VILLAGE BUILDING SERVICES, INC OPERABLEUNIT2 
' FDF PR~ECI"NicT;~20110/1700 
FDF SUBCONTRAm NO. 589 LEACHATE CONVEYANCE SYm 

0PWI"E DrspOS& FACXLi'TY- 

cc" 

QC DAILY SUMMARY FUPORT L 2 1 9 5  

Inspection 

Test 

e 

ReprtNo.: 147 hk October 31. 1997 

-P hation Sat UllSat 

6" LCS RIMIA X 

I 

Weather Conditions: 
Early showers. Mostly cloudy. Winds were 11.7 MPH. 

Temperature Range: 44-64 F 

Construction Activity and Work in h e s s :  
* Tested 6" LCS- could not reach test pressure. 
Hydro- seeding RIMLk Filled 10" G.W. for test. 
IH€&lgs and Results: 

comments: 

53 



. . VILLAGE BUILDING SERMCES, INC OPERABLEuNIT2 mF PRWECI' NO. 20110/1700 ' ON& DISPOSAL FA- 
FDF SUBCONl'RA(X NO. 589 LEACHATE CONVEYANCE SYSTEM 

Inspection -P LDcation 

QC DAILYSUMMARYRERXI' 

Sat UIS3t 

e 2 1 9 5  

Report No.: 148 IMe:-Nov&3. 1997 

Weather Conditiom: 
Overcast am. Rain/showers mixed. Windswere 12.3 MPH. 

Temperature Range: 3443 F 

Construction Activity and Work in pn>cess: 
* Repaired leaks at valves on 6" LCS and refilled. 10" G.W. line filled & Vented. 
Piped C.O.M.H.-5. 

Meetings and Results: 



VILLAGEBUILDINGSERMCES,INC & . ,  . OPERABLEUNIT2 

FDF SUBCONTRACX' NO. 589 LEAcHATEmNvEYANcEsYm 
FDF PRCUECI' NO. 20110/1700 ON SITE DISPOSAL FA^ - -" 

.. 

Inspection m P  hcation 

Test 6" LCS RrrvlL4 

Concrete Pad B.L.S. 

P 

QC DAILY SUMMARY 3 2 1 9 5  

Silt UIEsat 

X 

X 

Report No.: 149 Date:- 

Weather Conciitions: 
Overcast am. Rakdshowers mixed. Windswere 12.3 MPH. 

Temperature Range: 34-43 F 

Construction Activity and Work in hcess: 
* Test on 6" LCS in 40 minutes. Poured support pad at BS.L. 

Mef?tings and Resuits: 

a 



k-.< _, OPEmU3LEuNlT2 
ONSITE D-ALTACIIXW 

LEACHATE CONVEYANCE SYSTEM 

VILLAGE BUILDING SERVIC@:INC 
FDF P R m C I '  N0.~20110/1700 
FDF SuBcoNTRAcT NO. 589 

QC DAILY SUMMARY 9- 

L 2195 
Report No.: 150 Date: N o v d  5.1997 

Weather Conditions: 
Mostly sunny. Clouds moved in during the evening. Winds were 7.8 MPH. 

Temp-ature Range: 38-54 F 

Constxuction Activity and Wok in Pmess: 
* Filling 6" LCS. Pumping 10" G. W. in TACOS. 

Meetings and Results: 

to 



-.  ---- . VILLAGE BUILDING SERVICES, INC OPERABLEuyT2 
FDF PRWCT NO.*2oiio/i700 
FDF SUBCONTRACI' NO. 589 

ON- D I S ~ A L  FACUT%?" -- . - 2. 

LEACHATE CONVEYANCE SYSTEM 

Inspection -P -on . sat 

418" LCS BSL 1 

! 

I 

3- 

QC DAILY SUMMARY REFORT L 

UI3Sat 

2 1 9 5  
Report No.: 151 kite: Nov- 6. 1997 

Weather Conditions: 
Cloudy. Some light &showers in the evening. Winds were 9.1 MPH. 

Tempaature Range: 38-54 F 

Construction Activity and Work in Process: 
* Dt-amed 6" LCS after failed test. Tie-in splash pipe at B.S.L. 



b,.VII&AGE BUILDING SERVI- INC L, O P W L E  UMT 2 
FDF PR*bJ&I' NO. 20110/1700 
FDF SuBcoNTRAcT NO. 589 

ON-SITE DISP&ALFACILI'IY 
LEACHATE CONVEYANCE SYSTEM 

Report No.: 153 

QC DAILY SUMMARY RElQKI' 2- 

r, 2895 
Date: November 7. 1997 

Weather Conditions: 
Mostly cloudy. Evening showers. Winds were 11.5 MPH. 

Tem~eran~e Range: 37-48 F 

Consbuction Activity and Work in Fbcess: 
* Filled 6" LCS to Station 16. and inserted dye. Excavated cleanouts at LCS/LDS 

manholes at cover slabs. 

Inspection and Monitoring: 



' VILLAGE BUILDING SERVICES, INC 
-- " FDF P R W C T  NO. 2011W1700 

FDF suBcoNTRAcT NO. 589 

. 1 _-. OPERABLEuMT2 
ON-SITE DISPOSAL FACILlTY 

LEACHATE CONVEYANCE SYSTEM 

Report No.: 153 

cc' 
B 23193 QC DAILY SUMMARY REKIRT 

Date: Nov& 8.1997 

Weather Conditions: 
Overcast. Rain showers very early am. Winds were 12.5 MPH. 

Comstruction Activity and Work in h c e s s :  
* Filled 10" G.W. line and pumped up to 75# Dye Testing 6" LCS line. 

Temperature Range: 39-50 F 

Ivktings and Results: 

Inspection and Monitoring: 



OPERABLErn2  
ONSITE DISPOSAL FACILITY 

LEACHATE CONVEYANCE SYSTEM 

- VILLAGE BUILDING SERVICES, .INC . 
FDF PR(UECI' NO. 20110/1700 . 
FDF SUBCONTRAa NO. 589 

QC DAILY SUMMARY REpoliT 
9= 

t 2 1 9 5  
Report No.: 154 Date: Nave 10. 199 7 

Weather Conditions: 
Cloudy with few spinkles. Winds were 8.9 MPH. 

Construction Activity and Work in Process: 
* Final connection at C.O.MH. -1 1. 

Temperature Range: 3946 F 

Meetings and Results: 

Inspection and Monitoring: 



I -  

VILLAGE BUILDING SERVICES, INC O~ERABLEUNIT~ - .*.-*-  r. 

O N a  DISPOSAL FACILI'IY 
LEACHATE CONVEYANCE SYm 

-. FDF PROJECT NO. 20110/1700 
FDF SUBCONTRACT NO. 589 

Report No.: 155 Date: N o v e  11. 1997 

Weather Conditions: 
Varible cloudiness. Some am. sun, Clouds by mid afternoon. Wmds were 10.9 MPH. 

Temperature Range: 3 6 4 4  F 

Construction Activity and Work in Pmess: 
* Testing 4" LCS in TACOS. Testing 6" in RIMIA. 

Grading in RIMIA. Hydresedng 

Meetings and Results: 

Inspection and Monitoring: 



OPE@BLEUNIT2 
. ' ONSITE D I S K H A L ~ A ' ~  

LEACHATE CoMrEYANcE S Y m  

VILLAGE Bvn+DING SERVICES, LNC 
* FDF P R ~ ~ ~ N ~ ~ 2 0 1 1 0 / 1 7 0 0  
FDF SUBCONTlUm NO. 589 

i r '  

QC DAILYSUMMARYRERXI' b 2 1 9 5  
Report No.: 156 Date: N o v e w .  3 1997 

Weather Conditiom: 
Mostly cloudy. Winds were 11.0 MPH. 

Temperature Range: 24-36 F 

Constxuction Activity and Work in Process: 
* Rework rebar at LCS5DS. Sealed, drilled and tapped 10" in LCS -3. Hydr~seediing. 

Meetings and Results: 

Inspection and Monitoring: 

commem: 
Pipe i.d. tape has been dug up by others f?om LCS/LDS 1-3. 



VILLAGE BUILDJNG SERVICES, INC 
mFPROJECT NO. 20110/1700' 
FDF SUBCONTRA(X NO. 589 

OPERABLE UNIT 2 
* Ok%f%~EPCSALFAcILITy 
LEACHATE CONVEYANCE SYSTEM 

JI ,-. U". @&A (;r 

Report No.: 157 Date: N o v e  13. 1997 

Weather Conditions: 
Cloudy. Rain by mid afternoon througb the evening. Winds were 10.9 MPH. 

Temperature Range: 25-39 F 

Construction Activity and Work in h e s s :  
* Pipe stands in C.0.MH. -5 and 11. Filled 12" G.W. line. Hydm Seeded. 

Meetings and Results: 

Inspection and Monitoring: 

I 
cornme&: 
Pipe i.d. tape has been dug up by others from LCS/LDS 1-3. 
I 



f OPERABIxuMT2 VILLAGE BUILDING SERVICES, INC 
F'DF PRCUECI' N&24)110/1700 
FDF S U B C O N l X A ~  NO. 589 LEAc€IATEmNvEYANcEsYsTEM 

OPWTE DISPOSAL FACILITY - - tlrryu 'L? ;--. .A##' 

Inspection 

. 
r 

QC DAILY SUMMARY FUPCRT . b  2195 - 
- 1  , 

Report No.: 158 Date:_November 14. 1997 

-P LM.;ttion Sat UnS& 

HydreTest 

Hydro-Test ' 

lo" G.W. TACOS X 

* 4" LCS PLS- X 
C.0.M.H-11 

commem: 
*Test lost 1/2# - Should be acceptable. 

dlysum. 



VILLAGE BUILDING SERwCES, INC OPERABLEUNlT2 
F C p p R ~ .  NO. 201 s/lm~ 1 1  %I -*A ' 4 . . 
FDF !WBCONTRACI' NO. 589 LEAcHATEmmANcEsYm 

ONSlTE D I S W A L  FACXUTY - 8  ud: 

cc' 
QC DAlLY SUMMARY FIERXI' oc; 2 1 9 5  

Report No.: 159 Date: NOV* 15. 1997 

Weather Conditions: Temperature Range: F 

Comtnrction Activity and Work in hcess: 
* Filled 10" LCS for leak detection - inserted camera 

Filled 4" LCS at C.0.M.I-L-8 for test. 
Repaired C.O.MH.4 for test. 



Qc DAILY SUMMARY REPORT 
c 

m 2195 
Report No.: 160 Date:- 16. 1997 

Weather Conditions: 
Overcast flmies and light snow showers. Winds were 9.2 MPH 

Temperatue Range: 23-32 F 

Construction Activity and Work in Pmcess: J7% 
* Filled and pressurized 6" LCS h m  Sta 23.5 to 16. Found leak in 6" @ C.O. #12. 



VILLAGE BUILDING SERVICES, INC OPERABLEuNIT2 
. O N S E  DTS?fXL FACILITY . . E F  PRCMXX NO. 20110/1700 

Hydrc~Test 

HydmTest 

FDF SUBCONTRACI' NO. 589 LEAcHATTEmNvE~cEsYm 
CSF- 2695 

QC DAILY SUMMARY REPOW 0 - 

6" Sta 23.5&16. X 

4l C.O.MH-11 X 
to PLS 

ReportNo.: 161 Date: Nov- 17. 1997 

W d r  Conditions: 
Mostly Sunny. Winds wem 7.5 MPH 

Construction Activity and Work in hess:  
* Testing 4" and 6". Excavated for leak repair at station 12. 

Temperature Range: 16-36 F 

Meetings and Results: 

Inspection and Monitoring: 

Inspection 

comments: 

d l y x u n .  



VILLAGE BULDING SERVICES, INC. OPERABLEuNIT2 

FDF SUB CONTRA^ NO. 589 LEAcHATE'mNvEYANcE S Y m  - 
-. . . FDF PROJEn NO. 20110/1700 ON-SITE DLSPOSAL FACILITY 

e -  
QC DAILY SUMMARY REFORT & 2195 

- 

Inspection m P  

Weather Conditions: Temperature Range:1434 F 
Dense am fog. Otherwise, sunny. Winds were 12.1 MPH 

LDcabion Sat UIsat 

Constnrction Activity and Work in pn>cess: 
* Fill and vent 12" G.W. in TACOS. 

Making final connections at LCS/LDS for Petro. 
Leak repairs. 

Meetings and Results: 

Inspection and Monitoring: 

/ 

dlysum. 



VBS Daily Reports 

73 



VILLFIGE B L D G .  S V C S . '  TEL:1-513-648-5633 O c t  13 ,97  9:57 No.005 P . 0 2  

aubdsb. 

.- 



. VICLHGE . .. . -. BLDG. S V C S .  O c t  23997 8:02 N0.003 P.02 

a -  - 
2 1 9 5  

DATE: October 16, 1997 

- -  

SUBc(3NTRAc'I'#: t?cc: 589 [ V I U G E  BUILDING SERVICES, INC, 1 WORK ORDER N O  1700 

TEMPERA"RE RANGE: 38-56 F WEATHER CONDI'I'IONS: Variable cloudiness. Witlds I 12.3 MPH. 

SCHEDUIE ISSUES AND CONCWN: 
Waiting for tumover of Post Indicator fir C.O. #5 work. Waiting for instruction on 
fence removal at Air Release Manholes. 

Backfill LCSLDS 1, 2&3 U1d C.0,M.H -5. 
T d  rno&oring well #2 and passed. 
1 coupling weld at monitoring well. 
Begin filling 6" for test.. 

subdeb. 



VILLkGE BLDG. S V C S .  TEL:l-S13-648-5633 O c t  2 3 , 9 7  8:OS N o . 0 0 4  F . 0 2  
I 

TEMPERATURE RANGE 42-53 F 

DATE: October 1 7 ,  1997 

WEATIIER CONDITIONS: Mostly Cloudy Winds were 
10.0 MPH. 

SUBCONIKACI' #: FCC 589 1 VILLAGE BUILDING SERVICES, INC. 1 WORK ORDER NO: 1700 

Asked about PW and fcncc rcmoval by Air Relcase Manholes. 

DESCRJPITm OF l4ORWOVERllME -: 
Filled 6" LCS. 
Set Monitoring Well #3. 
Pl~ccd marking tape aid backfilled in TACOS and S. RIMA... 



VILLRGE BLDG. S V C S .  TEL:1-513-648-5633 

* - 

a -. 

O C t  2 3 9 9 7  14:20 N0.011  P . 0 2  

~~ ~ 

DATE: October 21, 1997 

SUBCONIHACI' #: PCC 589 I VLIAOE BUlLDlNG SERVICFS, INC. I WORK ORDER NO. 1700 

' I ' E M P m m  RANGE 33-56 F WTHER COIWTJONS: Vnriabh clatdinws. Winds I vme 10.3 MPH 

SCHEDULE ISSUES AND OONCERN; 
Asked about PIV and fmcc at Air Release Manholes', 

DE!3CRIPZIONOFl&ORK/OV~ PQIFORMED: 
Install I.D. signs in TACOS. 
Installed test flanges on G.W. -10. 
Backfilled LCSLDS manholes. 
Reworked elevation on 6/10" lilies at LCSLDS #I. 

subdeb. . ... 

I 



I 
VILLAGE BLDG.  svcs .  TEL:t-!j13-648-5633 O C t  27v97 11 :29  N0.006 P . 0 2  

2 1 9 5  

SUBCONTRACT #: FCC 589 I ULLAGE RUltlllNG SERVICES, INC. I WORK ORDER N O  1700 

'IXMPERATURE RANGE: 25-47 F WEATHER coNDI1lONS: Killing Frost. Varihlc 
cloudinw. Winds wrc 7.5 MPI-I 

SCHEDULE ISSUES AND CON=: 

D E S C R I P I I W O F ~ O ~  -: 
Bolted valves and spool piece together for P.L.S. 
Filled 6" Leachate atid attmpted to test - 2" plugs Failed at 20# pmsurc. 
Backfilled LCS/LDS nunhales. 

c0MME;NTs: 
Wting on post indicator to be bmished by F.D.F. 

A 



--- --_-__-- ---- .--a_.. - _ _  .. .... -1 - C .  - *  _c. - c .- ---- 
VILLRGE B L D G .  S V C S .  TEL:l-513-648-5633 Nov 03,97 11:34 No.007 P . 0 2  

.i 

DATE: October 30,  1997 

SUBCDNTEUAR DAEY R1EpoIylr 

s~umI(ssuE$ AND OONCERN: 
Waiting on post indicatnr to be h i s h e d  by F.D.F. Petro not completing backfill 
around LXISILDS holding up electricians. 

D 3 B ~ W O F W O ~  P- 
Filled 10" G.W. line in TACO end 6" LCS in RIMA, 
Rework form for pipe support picr at B.S.L. 
Located and flanged 12" G.W. line for tisin. 

e BUbdtlb. 



VILL~GE BLDG. svcs .  TEL:1-513-648-5633 Nov 1 0 , 9 7  15 :38  No.006 P . 0 2  

I DATE: October 31, 1997 

SUB~NTRACIDRDAEY l%ERXI' 

SUBCON" W: FCC 589 1 VILLAGE BUILDING SERVJCJ3, INC. WORK ORDER NO: 1700 

1XMPERATURERANGE: 44-64 F WWlHER CONDITIONS: Farly s h o w .  Mostly 
cloudy. winds wre 1 1.7 MPI L 

s m P R o B m E N m m :  
IH stopped laborers md gave talk about PPE for epoxy we. 

S(=HHIUlXISSUES AND (XINCEHN: 
Waiting for post indicator to be iiunished by F.D.F. Petro not backfilled at L C S L D S  
holding up setting of poles. 

D E S C R I P I I O N 0 F U ; W U V O ~  '-. 
Hydro seeded in RIMA, coated rebar with epoxy at B.S.L. support. 
Tested 6" LCS in RIMA, Filled 10" line in TACO. 

a subdab. 



N o v  10,97 15 :40  No.007 P . 0 2  

_ _  ~~ ~~~ 

DATE: November 3 ,  1997 

SUBCONIRACT #: E C  589 I VILLAGE BUILDING SERVICES, INC. I WORK ORDER N O  1700 

TEMPERA'IZIRE RANGE 34-43 F WATlER CONDIIIONS: Overcast am. Rain/snow I showeta mixed. Winds VEX 12.3 MpI€ 

SCHEDULE LSSUES ANI) CONCERN: 
Waiting for post indicator to bc firmished by F.D.F. Need Lcs/I,IlS backfilled 
so BBtJ can set poles and Diaz can form MN. cover slabs. 

D H m O N  OF W C B . K / O V w  
6" US leaks repaired & prepared for tcst. 
IO" O.W. line in TACOS filled & vented. 
C.O.MH. 5 piped complete. 

corn. 
M.H. # l  f i l led with rain water - Petro requested we leave pipe open so cell would drain. 
pwnped all day. 

a u b h b .  



VlLLGCiE BLDG. S V C S .  TEL:1-513-648-5633 Nov  10.97 1 5 : 4 3  N o . 0 0 8  F . 0 2  

DATE: November-4, 1997 

. 

SUBCONTRACX #: FCC 589 I VILLAGE BUJLDING SERVICES, INC I WORK ORDER NO: 1700 

EMPERATLJREENGR 34-40 E' WEA'lHER CONDITIONS: Overcast with a SIWW fliwy 
or two. Winds were 9.3 MPH 

NQ OF P I P E F l m q :  4 L A D O :  2 omm: 2 S U n r n I ' H A ~  
VBS suyIi=RvLsoRs: 4 VBS omm. 2 w m :  TEA- 

S A F E T Y m o B ~ m o O u ~ :  

D l F S C R I P n O N ~ ~ O V ~  pERM3mMED: 
Testing in RIMLA mid TACOS. 
P o d  suppart pads at B.S.L. 
Demobilizing equipment. 

CURRENT DAY VUHK R X X E  

14 

aubdcb 

. , .. .::I 



UILLRGE BLDG. S U C S .  TEL:1-513-648-5633 
.r 

~~~ ~~ 

DATE: November 5 ,  1397 I 

Nov 1 0 , 9 7  15:46 No.009 F . 0 2  

TJ2MPERATURE RANGE: 38-54 I; w'J3UH3A CONDITIONS: Mostly m y ,  Clouds 
moved in during the evening. Winds were 7.8 MPH ~ 

NQ OF l3PEmmm: 4 IAl3m: 2 ommm! 2 s l J I ) c x m m  I 

SUBCONTRACT {I: FCC 589 1 VIILAGE BUILDING SERVICES, INC, 1 WORK ORDm NO 1700 

s m u m  ISSUES AND O O N m :  
Waiting for Post Indicator to be furnished by F.D.F. Waiting fix Pctro to 
backfill so poles can be set. 

DFSCRIPnONOF-0- 
Testing 6" LCS and 10" G.W. lines 
Pumping out LCS/I,DS #3. 
Deinobi 1 izing.. 

COMhENTS: 

CURRENT DAY WXW FORCE 

12 

CURRENT DAY WXW FORCE 

12 

subdeb. 



VILLFlGE BLDG. S V C S .  TEL:1-513-648-5633 N O V  17997 12 :54  NO.013 P . 0 2  

DATE: November 7, 1997  

SUBCON'IRACT #: FCC SR9 1 V I I U G E  BUILDING SERVICES, INC. I WORK ORUEK N O  1700 

' m m T U R E  RANGE3748 I: WEATHER C0NDITJONS:Mostly cloudy. Evening I shower. Wuid were 1 1.5 MPH. 

SCHEDULE BSUES AND C0NcE;RN: 
Stopped ern using water truck to fill since we didn't have an air gnp on the line. 

D B ~ W O F W O ~  P m  
Filling 6" IXS line f b m  P.L.S. to Sta. 16.00 and inserting dyc tablets. 
Dug out for clcanouts at LCS/LDS manholes for concrete pour. 

aubdah 

I 



V I L L ~ G E  BLDG. S U C S .  TEL:  1-513-648-5633 Nov 17,97 13:03 N o . 0 1 4  P . 0 2  

c c 

b 2195 
DATE: November 8 ,  1997 

SUB@ONTRACIDRDAEY REEQRT 

SUBCONIIWCT #: FCC 589 I VILLAGE DUJLDINO SERVICES, INC. I WORK ORDER NO: 1700 i 

SCHEDULE JssulEs AND CONCQW: 
Waiting for indicator to be finished by F.D.F. 

DE?SCRIITONOR\;CIOHWOVEKIYME PERNMWD: 
Fillcd 10" G.W. line and pwnpcd up to 75#. 
Dye testing 6" line venting flanges and cleanouts. 
Digging cleanouts at LCSLDS for concrete pour. 

suhdet. 



&- 

2195 ' ., 

'I'WERATURE RANGE: 39-46 F 

DATE: November 10, 3 9 9 7  

- 
WATIER COND1TlONS:Cloudy with a f'ew spriilkles. 
Winds were 8.9 MPH 

SUBOONTRdRDAILY REPOM' 

SUBCONTRACT #: FCC 589 1 VILLAGE nUILDING SERVICESl INC. 1 WORK OKIIEK NO: I700 

SCHEDULE ISSUES AND CONCERN: 

DESCRIPIIa OFVKXWOVEKIYME PERNRMED: 
Made f d  connection at C.O.M.H. 4 / /  
Testing 6" LCS RIMIA. 
Place clay ai PLS. 

-- 

COMMENTS: 
Material received fimm shop per attached for change order #5 work- 
F.D.F. did not supply per RMcGuire. 



VILLRGE BLDG. S U C S .  TEL:1-513-648-5633 N O V  17997 13:30 N O . 0 1 6  P . 0 2  

r 

iib 2195 

I DATE: November 11, 1 9 9 7  

I 
[-SuRCONl'MCr #: FCC 589 1 VIlJ,AGE BUlLDlNG SERVICES, INC. - r W O E  O R U E R E I  

I TEMPEEZA'IURE RANGE364 I; WEA'I"ER CONDITIONS: Vwible cloudiness. Somc I am SUI, clouds in by mid aftcrnocln, 10.9 MPH I 

scHIF;Dm ISSUES AND OONCERN: 
Waiting for: Post Indicator and DCN/RCJ on pipe supports at D.S.L. 

- 

D E S c J I 1 p T I o N O I ; ' ~ O V ~  FTWONWD: 
Test 418'' LCS in TACOS, 6/10" in RIMA. 
W e  RIMA, 
Hydro-seed RIMIA and TACOS. 

Used Wise hy'bseeder w/2 laborers for 10 hours & 1 'l'erunster for 5 horn. 



TEL:1-513-648-5633 -.. VILLtHGE B L D G .  S V C S .  Nov 20,97 16:38  No.009 P . 0 2  

a -  

i 2195 

DATE : November 1 4 ,  1997 

3JBCONTRACl' #! F a  589 

1 ' ~ T l J R . E  RANGE: 32-35 . F 

VILLAGE BUILDING SERVICES, INC. WORK ONXR NO: 1700 

WFA'flm C'ONDITIONS: Overcast, cold. Light wrly 
am rain. Winds werc 9.7 WN. 

Tested 10" G,W. -1'awd. 
P 1 d  signs all arcas. 
Insert camera and chcck for leaks in 6/10". 
4" LCS h m  P.L.S. to C.O.M.H. -11 test lost 1/2#. 

subdab 



D r  

ib 2 1 9 5  

DATE: November 15, 1 9 9 7  

SUBCONTMCT #: FC-AGE E L D I N G  SERVICES, INC. I WORK 0RI)ER NO: 1700 

TEMPERATURE RANGE: 29-34 F WEATHER CONUlTIONS: Overcast wilh light 
' I snodfog. Wind west 11.5 MPH. 

S C H E 5 U  ISSIJES AND CONCERN: 
Leak in 4" LCS in C.O.M.11. #4 repaid by V.B.S., 1 hr. for 2 Piycfittm. 

~- 

DFSCRlfi6N OF U.rQRWOVERllME PERFORkD: 
Filled 10" line for leak dcteclion - ins& camera. 4" IXS fillcd til C.O.M.I.1.-8 
for tcst- Iosl I 3/4#. 
Found leak in C.O.M.II.4, repircd and refilled, 

COMMENTS: 

subdeb. 

t4 



VILLWE BLDG. SVCS,. TELt1-513-648-5633 . NOV 20 897 16 :39  NO .009 P .04 
> _- -...... 

J 

0, 2195 
- 

DATE: November 16, 1997 

; m m m c r  I / :  FCC 589 I VILLAGE BUILDING S ~ V I C E S ,  INC. I WORK ORDER NO: 1700 

lEMERATI.JU RANGE23-32 F WEATHER COND1TIONS:Overcast flurries and light I snow showers. Windy war: 9.2 MPH. 

D E S c R I v n o N O F ~ O ~ ~  PERFORMED: 

Pound leak in 6"@ C.O. #12 -24' south of C.O. 
Fill and pressurized 6'' LCS h m  23.5 to 16. 

aubdsb. 

I .... . ( . .  



VILLRGE BLDG. .. . S V C S .  TEL:1-513-648-5633 Nov 2 0 , 9 7  16 :39  140.009 P.05 

t 

DATE: November 17, 1997 

SUBCDNTRAdRDAILY REPOIXI' 

ZBCONTRACI' #: FCC S89 1 VILLAGE RUILDlNG SERVICES, INC. 1 WORK ORDER NO: 1700 

:WERATURE RANGE,: 16-36 F WFAIHER CONDITIONS: Mostly sunny. Win& wrc 
17.5  MPH 

3mum lssw AND mm: 
Naiting for Post Indicator and 12" coupling for G.W. linc. Gary I'ope checking. 

D E S C R I P n O N O F W O m E  -. 
Filled and tested 6" W.S between sta. 23.5 and 16.0. 
Held for 2 tm. 
rested 4" LCS to C.0.M.H.-I I. Excavate for Ieak repair at +/- S~H. 12.0. 

COMMENTS: 

14 1 SIIBCONTRACTOI~-SIGNA'RJRE 

aubdeb. 



DATE: November 18, 1 9 9 7  

IEMPFJUTUKE RANGE: 14-44 F WIXTI-lER CONDI'I'IONS: Dense am fog. Sunny. I Winds were 12.1 MPH 

SAFEIYPROBLEMS ENCYXTNTEREI): 

Waiting for 12" coupling and pst  indicator. 

D T B c I U F ' l I ~ O F ~ O V E K T l M E  m h m :  
Filled and vented 12" in TACOS. Imted leak and cut pipe Nodl  of Stn. 32. 
Place coven on LCS/I,DS inmholes. 

COMMENTS: 

subdab. 



DATE: November 19, 1997 

SUBCONTRACT #: FCC 589 1 VILLAGE BUlLDING SERVICES, INC. I WORK ORDER NO: 1700 

- ~ -  - - -- - 

D E S C I U I T O N O F l + U F W ~  --: ~ 

Make t i s i n  on 6/10" LCS in lowcr RIMA, 
Extended 3-10" lines fm Petm into Cell #1. 
pwnped 12" G.W. line for test. 

COMMENTS: 

CURRQYT DAY WlIN FORCE: 

15 

aubdeb. 

93 



NOV 2 5 , 9 i  1 4 ~ 3 8  NO .OG3 F . G Z  . . - - ~ .. V I L L R G E  B L D G .  S V C S .  TEL:1-513-648-5633 

2 1 9 3  - 

~~ -~ ~ ~ ~ ~~ 

DATE: November 20, 1997 

SUBCOMRACT #: FCC 589 

JT!MPERATURE RANGEN-57 I; WEATHER CONDlTI0NS:I:og run, othenvise partly 

VILLAGE BUILDING SERVICES, INC. WORK ORDER NO; 1700 

cloudy &pin. Winds wcrc13.6 MPN. 

DESCRIMTON OF WORWOVERTIME PERFORMED: 
Made Pctro tioh to cell # I ,  Filled and pressurized 12" G.W. to 152# 
in TACOS. Filled 6" LCS in RIMA. lsolaled leak in RIMJA. Hackfilled RIMA. 

I 



- . - - - , - -  - . . - -  --. * - . -  - - -  ---- .. -- a- . . . - -  .. 11- - 1-  

VILLRGE BLDG. S V C S .  TEL:l-513-648-5633 N O ~  2 5 , 9 7  1 4  : 3 9  No .003 P . 0 4  

DATE: November 2 2 ,  1 9 9 7  

IXSCRIP7lON OF WOlWOVElf%E PERFORMED: 
Filling 6" LCS i11 RIMA. 
9% pressure on 6" D.W. 
Filled 12" F.Q. 
Insulated splash pipc at B.S.L. and put signs up. 

C O M r n :  

* dubdsa 



DATE: November 2 4 ,  1997 

SUBCONTRACTOR DAILY REmm 
SUBCON'JRACI' #: FCC 589 1 VlLLAGE BUILDING SEItVICEj, INC. I WOKK OWEK NO: 1700 

TEMPERATURE RANGE: 25-40 F WEAU33l CONDITIONS: Putly cloudy. Winds w x  I North 10 h4PH. 

Waiting for P.1. and waiting to hear on date for shut-down on 12" D.W. tiein. 

DEZ;CRIITiON OF WOJUVOVEIUIME PERFORMED: 
Demobilizc in K-65. 
Fill and pressurize 6" D.W., teqt passed. 
12" F.Q. filled and pressurj7d. 
Repair 10" weld at LCS #3 made 3-6" coupling welds and Petro. 

aubdab. 

I 



GeoSyntec CQC Report Summary 
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Dateheport 
ID 

LEACHATE CONVEYANCE CONSTRUCTION 1997 
(SUMMARIZED FROM ON-SITE REPORTS) 

Summary ActionsKomments 

10 July 1997: The first shipment of 6‘310” dual containment 
DB NM RP HDPE pipe arrives on site. Pipe is improperly 

packaged, some out of round, and damaged. 

Some pipe rejected 
sent off site. 

15 July 1997 FDF introduces “recovery” schedule for completion 
MMN of the LCS by 30 Sep 1997. 

16 July 1997: The second shipment of 6‘710” dual containment 
RP 

Some pipe rejected 
sent off site. HDPE pipe arrives on site. Pipe is improperly 

packaged, some out of round, and damaged. 

21 July 1997: Butt fusion welding begins. VBS encounters 
SQ RP problems welding due to high ambient 

1 temperatures. 

23 July 1997: VBS site quality control representative resigns. 
DB QC certifications on HDPE pipe missing. 

24 July 1997: FDF is informed that 100% CQC monitoring of 
JM the pipe welding operations would not be possible 

due to coverage of other site activities. 

SQ VBS foreman requested that GeoSyntec make 
note of deficient welds when observed but 
allow pipe fitters to continue to weld. VBS 
to make repairs during pressure testing, 
installation, or when time allowed. 

. I  

4 

25 July 1997: GeoSyntec technicians directed by CQC site 
’ JMSQ manager to note deficient welds and prepare 

NCR’s as appropriate. 

26 July 1997: VBS encounters mechanical problems welding. 
RP 

In reaction to 
24 July 1997. 

27 July 1997: Heating plate for lo” butt fusion welding has 
CQC insufficient dimensions, damage to HDPE pipe 

marked for repair by GeoSyntec after installation. - 



28 July 1997: VBS mistakenly welds damaged and ‘hold’ pipe 
DB sections. what hold tags are. 

VBS is informed 

29 July 1997: QC certifications still missing on some of the pipe. 
DB SQ VBS also encounters problems welding out of 

round sections. VBS shown how to identify hold 
tags. 

3 1 July 1997: The third pipe shipment arrives. The pipe receives 
DB SQ some damage during unloading. 

CQC Certification not submitted with pipe this day. 

VBS encounters mechanical problems welding. A second welding 
machine is deployed. 

6 Aug 1997: 
SQ repairs a deficient weld. Re-welded 

VBS cuts out approximately 2-ft of pipe and 

7 Aug 1997: Two 24043 lengths of HDPE pipe pulled into 
SQ place at station 30+17 headed north. Two 

pieces butt fusion welded within the trench 
and the weld failed due to operator error. 

Re-welded 

8 Aug 1997: FDF requests GeoSyntec obtain a sample of a 
RP SQ butt fusion trial weld for laboratory testing. 

For M. Godber 

VBS attempts flooding by spraying embedment 
sand for compaction due to trench restrictions. 

Sand not flooded 
as per DCN 

10 Aug 1997: Approval of hydrostatic pressure test method for 
CQC in-place pipe in the process of being finalized. 

1 1 Aug 1997: Two 240-ft sections of HDPE pipe placed 
SQ between 30+80 and 32+00. VBS welds in 

light rain. 

13 Aug 1997: VBS welds in the rain under a tarp. VBS told that 
DB RP this practice is not to specifications and they stopped 

welding. 

RER The remaining portions of the LCS are divided 
between VBS, Wise, and Diaz. 



2 1 9 5  
Several lengths of 6”/10” pipe rejected due to 
Damage from shippinghandling. 

Sent off site. RER 

16 Aug 1997: Petro completes excavation of manhole #1 down 
RP to competent ground. 

18 Aug 1997: Lift station floats on its side from heavy 
DB RP SQ weekend rain. 

RP Excavation for Manhole #1 flooded. 

21 Aug 1997: HDPE pipe deployed between stations 32+70 and 
SQ 33+70. Pipe butt fusion welding observed near 

Cell #1 area. 

22 Aug 1997: VBS encounters problems welding due to operator 
SQ error. Trial welds near Cell #1 appear good. Trench 

backfill stockpiles are saturated. 

RP Water seeping into LTS trench. VBS uses poor 
backfill with high organics. 

26 Aug 1997: VBS encounters problems welding due to excessive 
SQ pipe lengths. Two 320-ft pipe lengths to heavy 

for welding machines hydraulics. 

RP Backfill placed between stations 30+00 and 29+50 
(Excavation #4). 

3 Sept 1997: VBS encounters mechanical problems welding 
RP an out of round pipe. 

4 Sept 1997: VBS encounters mechanical problems welding. 
RP Cleanout pipes and fittings delivered. 

RP SQ Backfill begins at excavation for manhole #1. 

5 Sept 1997: 
RP error. 

VBS encounters problems welding due to operator 

2.6411 recorded. 

Material removed. 



2- - 
2 1 9 5  

SQ Manhole embedment fill is placed in the excavation 
for Manhole #1. Control points for MH #1 placed 
by surveyors. Excavation for MH #2 begins. VBS 
encounters problems electro-fusion welding the 3” 
pipe for the 3”/8” line between the LDS-01 and 
LCS-01 manholes. 

Within MH #1 
structure. 

6 Sept 1997: 3” electro-fusion coupling welded on 5 Sept was 
SQ removed and replaced. Discussion of SDR types 

for the use of sleeves. 

RP Wise places pipe embedment fill after dark with 
the illumination of a loader and in 1.5’ to 2’ lifts. 
GeoSyntec technician leaves the area (2050 hrs) 
due to conditions that the technician believes to be 
unsafe. 

7 Sept 1997: 600-ft pipe section butt fusion welded to the clean- 
RP out at 28+00, with difficulty. 12” sleeve extrusion 

welded for containment. Sleeves welded onto stub- 
outs of MH #l. 

RL The LCS and LDS manholes at MH #2 are placed. 
Welding between the two follows. 

8 Sept 1997: Trench between MH #1 and #2 not to grade due to a 
NM lack of survey control. 

RP Technician notes VBS pipe embedment fill 
placement performed after nightfall and 
unmonitored. 

VBS returned after 
CQC personnel 
left for the day. 

1 1 Sept 1997: Backfill begins between stations 28+00 and 35+00, 
RP (all day). 

Excavations 4 and 5. 

12 Sept 1997: Extrusion weld of 12-in. diameter sleeve monitored 
RP (south of clean-out #7). 

BE Pressure test between manhole #1 monitored. Test 
lost 1 psi pressure due to leak at flange fitting. 

BN Two hydrostatic pressure tests run on @’/lo” pipe 
sections (Petro SDR 11). One passes, One fails. 



a- - 
14 Sept 1997: Electro-fusion welder operator for VBS not certified. 
CQC 

si, 2 1 9 5 

15 Sept 1997: Excavation for MH #3 begins. Pipe embedment fill 
RP is placed between MH #1 and #2. 

16 Sept 1997: Excavation between MH #2 and MH #3 begins. 
RP Pipe embedment fill is ‘sprayed down’ at Sta. 32+00 

by VBS. Fill placement followed. 

Excavation 5. Sand 
not flooded as per 
DCN 

17 Sept 1997: Pipe embedment fill, previously placed, is compacted 
RP between MH # 1 and #2. Excavation ongoing between 

Sta 5+50 and MH #3. Backfill operation between 
3 1+00 and 32+50 is shut down by FDF due to possible 
asbestos contamination (resumes later that day). 
Backfill over pipe embedment fill is begun between 
MH #1 and #2. 

1 8 Sept 1997: GeoSyntec monitors electro-fusion welded couplings 
RL at 23+50. 

RP Dual containment placed between MH #2 and #3. 
Manhole embedment fill is compacted at the bottom 
of MH #3. Later, pipe embedment fill and then general 
fill is placed between MH #2 and MH #3. 6” and 10” 
electro-fusion welds made at clean-out, Sta. 23+50. 

0 

20 Sept 1997: Electro-fusion weld monitored for butterfly valve 
SQ assembly at permanent lift station. 

22 Sept 1997: GeoSyntec monitors 6” electro-fusion welded 
DB coupling north of the permanent lift station. 

DB GeoSyntec monitors 10” electro-fusion welded 
coupling north of the permanent lift station. 

RP GeoSyntec monitors 6” and 10” electro- fusion 
welded couplings on the permanent lift station 
elbow. 

SQ GeoSyntec monitors preparation for electro-fusion 
coupling 8-ft south of MH #l .  PE 2406 yellow 
coupling used. 

First occurrence of 
PE 2406 couplings 



23 Sept 1997: Wise welds HDPE in the rain. NCR No. 1700- 007 . 5 2195 
RP written against Wise Construction for welding in the 

rain. VBS pulls 400-ft of previously welded dual 
containment pipe into place from 12+00 to MH #3. 
6”/10” couplings welded on north side of MH #2, 
10” monitored, 6” not monitored. 

MMN Four GeoSyntec NCR’s on the LTS remain open. 

24 Sept 1997: Pipe embedment fill placed from Sta. 8+00 to 11+75 
RP and first lift of backfill placed from 8+50 to 11+50. 

6” coupling and 12” sleeve monitored -354  north 
of MH #2. 

27 Sept 1997: 6” and 10” electro-fusion welded couplings added at 
RP station 20+00 adding to the line 400-ft (to Sta 16+00). 

28 Sept 1997: Contractor has developed method ofjoining 
CQC 6” electro-fusion couplings by cutting holes in the 

10” pipe to access electrodes. 

Contractor did not 
make a formal 
Submittal. 

29 Sept 1997: First lift of backfill placed between 17+75 and 
RP 19+00. 

30 Sept 1997: 6” and 10” electro-fusion couplings added at 
RP 

1 Oct 1997 
RP 

SQ 

2 Oct 1997: 
MMN 

RP BE 

6 Oct 1997: 
RP 

7 Oct 1997: 
RP 

approximately Sta 15+50. 

First lift of fill placed over pipe embedment fill 
between stations 15+50 and 13+75. Electro-fusion 
Coupling monitored at Sta. 13+75 on the 6” carrier. 

Electro-fusion couplings monitored by MH #2 on the 
10” containment and at MH #3 for both the 6” and 10”. 

One NCR remains open for the LCS, improper pipe 
embedment fill. 5 page, 65 item punch-out list for 
VBS included. 

Slabs for MH #3 poured by Wise Construction. 

Original electro-fusion connection of 6” and 10” made 
at Sta 13+25 (unmonitored). 

1 0-in. coupling observed during cool down 
(No. Sta. given). 
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10 Oct 1997: The LTS is prepared for hydrostatic testing from 
RP Manhole #1 to the permanent lift station. 

15 Oct 1997: The LTS is again prepared for hydrostatic testing from 
RP manhole #1 to the permanent lift station. 

19 Nov 1997: Concrete slab poured for Permanent lift station. 
RP 

21 Oct 1997: 
MMN 

22 Oct 1997: 
BE 

26 Oct 1997: 
RER 

28 Oct 1997: 
MMN 

31 Oct 1997: 
BE 

9 Nov 1997: 
.I RER 

One NCR remains open for the LCS, improper pipe 
embedment fill. 17 items from 2 Oct punch-out list 
completed, 48 left. 

2195 b 

VBS attempts hydrostatic test of the carrier pipe No reference of 
pass or fail 

GeoSyntec suggests VBS run hydrostatic pressure 
tests on the LCS line prior to pouring manhole 
concrete slabs. Hydrostatic pressure test summary, 
monitoring wells 1,2, and 3. 

One NCR remains open for the LCS, improper pipe 
embedment fill. 22 items from 2 Oct punch-out list 
completed, 43 left. 

VBS attempts hydrostatic test of the carrier pipe. No reference of 
pass or fail 

RE expresses concern over contractors ability to 
properly perform pressure testing of the LTS. RCI 
No. 036R, generated by VBS, is rejected. RCI 
requested the 15 psi test for 10” containment be 
eliminated for undefined static test. 

’ 19 Nov 1997: VBS begins to backfill the LTS approximately 450-ft 
RP 

-Sta 3 1+50 between 
excavations 4 & 5 
The excavation was 
large due to trouble 
locating plug. 

north of the permanent lift station after recovering a 
pneumatic test plug from the 6” carrier pipe. 

23 Nov 1997: One leak found and being repaired and a second leak 
REWCQC being located between MH #3 and the PLS after 

hydrostatic testing. - 
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30 Nov 1997: Wise construction assists VBS for the LCS project. 
RER More leaks detected. 

GeoSyntec monitors electro-fusion welds at station 
12+00 to repair a leak found by the video camera. 

4 Dec 1997: 
SQ 

Wise repairs leaks in the containment pipe at 
Sta 12+50 and 13+25. All exposed electro-fusion 
welds are extrusion ‘back’ welded. 

5 Dec 1997: 
SQ continue. 

Repairs to the electro-fusion couplings at 13+25 

7 Dec 1997: 
RER 

The LTS between MH #3 and the PLS has been 
repaired and tested. The LTS between MH #3 and 
#1 has been tested, both passed. 

14 Dec 1997: Several leaks found in LTS. Location and repair 
CQC efforts are underway. 

21 Dec 1997: Leaks, mentioned 14 Dec, located and repaired, air 
CQC 

23 Dec 1997: FDF accepts the LTS (with GeoSyntec concurrence) 
RER 

air and hydro tests pass. 

ready for operation after recent completion of the 
standard start-up review. 

* 
16 Jan 1998: Construction Quality Assurance Final Report, 

Revision 0, issued by GeoSyntec. 

Extensive work done 
here in 1999. 
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Standard Practice for 
Heat-Joining Polyolefin Pipe and Fittings' 

This standard is issued under the fixed designation D 2657: the number immediately following the designation indicates the year of 
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A 
superscript epsilon (e) indicates an editorial change Since the last revision or reapproval. 

This srandard has been approved for use by agencies of the Department of Deknse. Consulf rhe DoD Inde.r of Speclficarions and 
Srandards for rhe speci/ic year of issue which has been adopted by the Depanmenr of Ddense. 

1. scope 
1. I This practice describes general procedures for making 

.oints with polyolefin pipe and fittings by means of heat- 
Joining techniques in either a shop or field environment. 
{hese procedures should be regarded as general ones. Man- 
ufacture= should be requested to supply specific recommen- 
dations for heat-joining their materials or products. 

1.2 The techniques covered are applicable only to joining 
polyolefin pipe and fittings of related polymer chemistry, for 
example, polyethylenes to polyethylenes, polypropylenes to 
polypropylenes, or polybutylenes to polybutylenes. Material. 
density, and flow rate must be taken into consideration in 
order to develop uniform melt viscosities and formation of a 
pod fusion bond when joining the same material to itself or 
to other materials of related polymer chemistry. 

1.3 The heat-joining techniques described can produce 
sound joints between polyolefin pipe and fittings, provided 
that the pans are within the dimensional tolerances given in 
present ASTM specifications. 

1.4 The values stated in inch-pound units are to be 
regarded as the standard. The values given in parentheses are 
for information only. 

1.5 This standard does not purport to address all of the 
safety problems, if any associated nith its use. It is the 
responsibility ofthe user of this standard to establish appro- 
priare safety and health practices and determine the applica- 
bilitj, of regulatory limitations prior to use. 

2. Referenced Documents 

2. I .4STM Standards: 
F 600 Practice for Nondestructive Ultrasonic Evaluation 

of Socket and Butt Joints on Thermoplastic Piping' 
F 905 Practice for Qualification of Polyethylene Saddle 

Fusion Joints? 

3. Significance and Use 
3.1 The procedures described in Sections 8.9. and 10 can. 

when implemented using suitable equipment and procedures 
in either a shop or field environment, produce strong 
pressure-tight joints between various combinations of pipe 
and fittings. equal to the strength of the pipe. Some materials 

' This pracilce is under the jurisdiction of ASTM Committee F-17 on Plastic 
Piping Systems and is the direct responsibility ofSubcommittee F17.20 on Joining. 

Current ediiion approved March 30. 1990. Published May 1990. Originally 
published as D 1657 - 6 7 .  Last previous edition D 2657 - 87 .  
.md Book oT..IST,\f Siondards. Vol08.04. 

may be more adaptable to one technique than another. 
Average molecular weight and molecular weight distribution 
appear to be influential in establishing suitable fusion 
parameters; therefore, the manufacturer's recommendations 
should be considered in the use or development of a specific 
fusion procedure. 

4. Operator Experience 
4.1 Skill and knowledge on the part of the operator are 

required to obtain a good quality joint. This skill and 
knowledge can be obtained by making joints in'accordance 
with proven procedures under the guidance of skilled opera- 
tors. Evaluate operator proficiency by testing sample joints. 

4.2 These procedures require the use of heating and 
cutting equipment. The person actually responsible for the 
joining of polyolefin pipe and fittings should ensure that 
detailed procedures developed in conjunction with the man- 
ufacturer of the pipe and fittings involved, including the 
safety precautions to be followed, are issued before actual 
joining operations commence. 

5. Heat-Fusion Bonding Processes 
5.  I Heat-fusion bonding is a combination of temperature 

and force resulting in two mating surfaces flowing together to 
produce a joint. Fusion bonding occurs when the joint cools 
below the melt temperature of the material. There is a 
temperature range within which any particular material may 
be satisfactorily joined. The specified temperature used 
requires consideration of the properties of the specific 
material, the fusion equipment being used, and the joining 
environment. With Techniques I1 or 111 (6.3 or 6.4), there is 
also an appropriate force to be applied, depending on the 
material and fusion temperature. 

5.2 Adequate joint strength for testing is attained when all 
of the joint material cools to ambient temperature (Note 1). 
The joint shall not be disturbed or moved until it has cooled. 
NOTE 1 -Polybutylene undergoes a crystalline transformation for 

several days after cooling below its melt temperature. Although this 
phenomenon has an effect on the ultimate physical properties of the 
material, its effect on testing of joints has not been found io be 
significant. If there is any question of its effect, a comparison should be 
made between joints that have been conditioned for different periods of 
time in order to establish the conditioning-time relationship. 

6 .  Classification 
6.1 Three fusion techniques are covered in this practice: 
6.2 Technique I. Socket Fusion-The socket-fusion tech- 

nique involves simultaneously heating the outside surface of 
a pipe end and the inside of a fitting socket which is sized to 
be smaller than the smallest outside diameter 
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After the proper melt has been generated at each face to be 
ted, the two components are joined by inserting one 
ponent into the other. See Fig. 1. The fusion bond is e rmed at the interface resulting from the interference fit. 

The melts from the two components flow together and fuse 
as the joint cools. Alignment devices may be used to hold the 
pipe and socket fitting in axial alignment during the joining 
process; such devices are recommended for use with pipe 
sizes 3 in. (76.2 mm) and larger. 

6.3 Technique II. Butt Fusion-The butt-fusion tech- 
nique in its simplest form consists of heating the squared 
ends of two pipes, a pipe and a fitting, or two fittings, by 
holding them against a heated plate, removing the plate 
when the proper melt is obtained, promptly bringing the 
ends together, and allowing the joint to cool while main- 
taining the appropriate applied force. See Fig. 2. An align- 
ment jig shall be used to obtain and maintain suitable 
alignment of the ends during the fusion operation. 

6.4 Technique III. Saddle Fusion-The saddle-fusion 
technique involves melting the concave surface of the base of 
a saddle fitting while simultaneously melting a matching 
pattern on the surface of the pipe, bringing the two melted 
surfaces together, and allowing the joint to cool while 
maintaining the appropriate applied force. See Fig. 3. Saddle 
fusions are made both by hand alignment and by using 
alignment jigs. 

7. Apparatus: General Recommendations 
7.1 Heating Tool-The tool may be heated by gas or 

tricity. Gas-fired heaters shall have heat sinks of suff- a t capacity to prevent excessive draw down of the tool 
temperature. Electric heating plates can maintain consistent 
fusion temperatures when provided with an adequate power 
source. Electric heating plates for general fusion use shall be 
controlled thermostatically and capable of being adjusted 
over a temperature range from 300 to 575'F ( 1  50 to 300°C). 
Some tools may have a fixed set point for a particular 
application. 

7.2 Heating Tool Faces-Heating tools may be machina 
from aluminum, stainless steel, or copper, or copper alloys. 
Copper or copper-alloy heating faces are not suitable u n l ~  
chromium-plated or clad with another suitable metal be. 
cause some polyolefins react with copper. Plastic material, 
may stick to hot metal heating surfaces. This sticking may be 
minimized by covering the heating surfaces with a bakedsn, 
nonstick coating. The heating plate surfaces, coated Or 
uncoated, shall be kept clean and free of contaminants such 
as dirt and grease and plastic build-up, which can cause 
excessive sticking and create unsatisfactory joints. Most of 
these contaminants can be removed from the hot tool 
surfaces using a clean, dry, lint-free cloth. Burlap is often 
recommended as being an appropriate cloth material for 
cleaning heating tool surfaces. Do not use synthetic fabrics. 
Some pigments, such as carbon black, may stain a heating 
surface and probably cannot be removed; such stains will not 
Contaminate the joint interface. 

7.3 Temperature Indicator-Heating tools shall be 
equipped with a thermometer or other built-in temperature. 
measuring device. Use a pyrometer periodically to verify the 
surface temperature of the tool. Select multiple checkpoints 
to assure uniform surface temperature. In the field, a 
temperature-indicating crayon can be used on the side of the 
heating tool as a check on temperature conditions. Do not 
place crayons in direct contact with fusion surfaces because 
the crayon itself will contaminate the fusion interface. 

8. Technique I: Socket Fusion 
8.1 Apparatus: 
8.1.1 Heating Tool-In order to obtain a proper melt, it is 

necessary for a uniform temperature to be maintained acros 
the heating surface. Therefore, gas-fired tools are generally 
restricted to use with pipe sizes of 2 in. (50.8 mm) or less. 

8.1.2 Heating Tool Faces-The tool faces consist of two 
pans, a male end for the interior socket surface and a female 
end for the exterior pipe surface. Both parts must be made to 
such tolerances as to cause an interference fit. In order to 
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FIG. 1 Socket Fusion 
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FIG. 2 Typical Butt Fusion Operation 
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FIG.. 3 Saddle 

produce continuous fusion in the mating surfaces. the length 
of the male end should be equal to or longer than the female 
end. 

8.1.3 Alignmenr Jig-The alignment jig should consist of 
one fixed and one movable clamping block to hold the two 
parts in axial alignment while permitting longitudinal move- 
ment for making the joint. 

8.1.4 Miscellaneous Tools-To assist in various opera- 
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Fusion 

tions of socket fusion, the following tools are recommended: 
8.1.4.1 Rounding Clamps, to maintain roundness of the 

pipe and to control the depth of pipe insertion into the 
socket during the joining operation. 

8.1.4.2 Depth Gage, for proper positioning of the 
rounding clamp. 

8.1.4.3 Chamfering Tool, to bevel the end of the pipe. 
8.1.4.4 Tubing Cutter, to obtain square end cuts, 
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8.1.4.5 Fitting Puller. to assist in the removal of the fitting 
from the heating tool and to hold the fitting during assembly. 

8.2 Procedure: 
8.2.1 Attach the proper size heater faces and heat the tool 

to the fusion temperature for the material. 
8.2.2 Cut the pipe end square; clean the pipe end and 

fitting, both inside and outside, by wiping with a clean, 
lint-free cloth. 

8.2.3 Slightly chamfer the outside edge of the pipe end 
and set the rounding clamp about the pipe as determined 
from the depth gage. 

NOTE 2-Chamfering may not be required by some procedures using 
specified fusion tools. Pipe sizes I in. (25.4 mm) and smaller are not 
usually chamfered. regardless of tooling design. 

NOTE 3-Some recommend using a 50 to 60-grit emery or garnet 
cloth to roughen the outside of the pipe and inside of the fitting as a 
means of minimizing any possible skin interface when making the 
fusion. Sandpaper is not recommended for this purpose as it might 
disintegrate and contaminate the joint interface. 

8.2.4 Bring the preheated tool faces into contact with the 
outside surface of the end of the pipe and the inside surface 
of the socket. 

8.2.5 Allow the tool pieces and plastic surfaces to remain 
in contact with one another until a proper melt is obtained. 
Proper melt is a function of material, time, tool temperature, 
and the size of the parts. Pipe and fittings of larger diameters 
require more time to reach the proper melt consistency than 
those of smaller diameters. Underheated or overheated 
materials will not form a good bond. 

8.2.6 Simultaneously remove the pipe and fitting from the 
tool using a snap action .and immediately insert the pipe 
squarely and fully into the socket of the fitting. Hold or block 
the joint in place until the melts of the mating surfaces have 
solidified. The exact time depends on the size of the pipe and 
the material being fused. 

8.2.7 Clean the tool of any residual material, being careful 
not to damage the heating surfaces, because plastic left on 
the tool tends to carbonize on repeated reheating. This 
residue causes a loss of heater efficiency and can cause joint 
contamination. 

8.2.8 Allowances for extremes in weather should be con- 
sidered when making field joints. Heating times. operation of 
alignment jig, dimensional changes, and the like. can be 
affected by extreme conditions. 

8.3 Tesring-Evaluate sample joints in order to verify the 
skill and knowledge of the fusion operator. Socket joints can 
be examined ultrasonically to detect voids or other 
discontinuities; see Practice F 600. Cut joints into sections, 
visually examine. and test for bond continuity and strength. 
Bending. peeling and elongation tests are useful for this 
purpose. 

. .~ 

9. Technique 11: Butt Fusion 
9.1 Apparar 11s: 
9.1.1 Hearing Tool-The heating tool shall have sufficient 

area to adequately cover the ends of the size of pipe to be 
joined. 

9.1.2 Alignment Jig-The alignment jig should consist of 
( 1 ) one fixed and one movable clamping block for holding 
the two parts to be fused in movable axial alignment, (2)  a 
facer for simultaneously preparing the ends to be joined 
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(Note 4), and ( 3 )  appropriate adapters for different pipe 
sizes. 

NOTE 4-A facer is a rotating cutting device used to square-off the 

9.2 Procedure: 
9.2.1 Bring the heater plate surfaces to proper tempera. 

ture. 
9.2.2 Clean. the inside and outside of the components 

(pipe or pipe and fitting) to be joined. Remove all foreign 
matter. 

9.2.3 Clamp the components in the alignment jigs. Check 
alignment of the ends, adjust as needed, and face off the 
ends. 

9.2.4 Bring the piping components together and check for 
alignment, gap, and out-of-roundness. Adjust as required. 
The ends of the piping components should meet squarely 
around their full circumference. 

9.2.5 Push the ends to be joined against the heater plate 
with sufficient force to provide complete circumferential 
contact. The components may be held against the heater 
plate using limited force for a brief period of time to ensure 
that proper contact with the plate has been made. Release 
the force and hold in place without additional movement 
until a bead of molten plastic develops circumferentially 
around the components as a result of the thermal expansion 
of the material. Do not continue to push the components 
into heater plate as the melting progresses (Note 5) .  

NOTE 5-The technique for heating the component ends and then 
bringing them together by force may vary considerably depending on 
material. pipe size, equipment. and manufacturer's recommendations. 

9.2.6 Move the melted piping end away from the heater 
plate, remove the heater plate, and bring the melted ends 
together immediately with sufficient force to form a uniform 
upset flash (bead) around the entire circumference of the 
joint. This step is the most critical part of the whole joining 
procedure. If the components are brought together with too 
much force, all molten material may be pushed out of the 
joint and cold material brought into contact forming a 
"cold" joint. If too little force is used, only the melt in the 
beads may be fused together and, as the molten material in 
the joint cools and contracts, voids or nonfused areas may be 
formed. If the softened material sticks to the heater plate, 
discontinue the joining procedure. Clean the heater plate, 
resquare the component ends, and repeat the process from 
the beginning (9.2.2). 

9.2.7 Allow the assembly to stand at least until cool before 
removing the clamps or other aligning device (Note 6). Do 
not ditch or subject the joint to high bending stress until it 
has cooled to ambient air temperature (from 5 to 15 min). 
Do not apply internal pressure until the joint and sur- 
rounding material have reached ambient air temperature. 
NOTE 6-One technique used to determine whether or not the joint 

can be removed from the alignment jig is to see whether or not the bead 
can be indented by the operator's fingernail. If it cannot be indented. the 
joint has sufficiently cooled to be carefully removed from the jig. Further 
cooling is recommended prior to ditching the pipe. 

9.3 Testing-Evaluate sample joints to verify the skill and 
knowledge of the fusion operator. Butt-fusion joints can be 
examined ultrasonically to detect voids or other 
discontinuities; see Practice F 600. Cut joints into sections, 
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pipe or fitting ends to secure properly mating fusion surfaces. 
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visually examine, and test for bond continuity and strength. 
Tests that have been found useful for this purpose include 
( I )  inside face bend, (2) outside face bend, ( 3 )  elongation, 
(4)  torque. and ( 5 )  impact. Quantifiable data can be 
obtained by the use of laboratory procedures and compared 
with data from control samples. 

10. Technique 111: Saddle Fusion 
10.1 Apparatus: 
10.1.1 Heating Tool Faces-The faces are matched sets, 

by pipe size. of concave and convex blocks which bolt or 
clamp onto a flat or round core heater. 

10.1.2 Alignment Jigs-Various types of alignment jigs 
are available. They may be either manually, pneumatically, 
or hydraulically operated. Alignment units consist of means 
to ( I )  mount alignment units on the pipe, (2) hold fitting in 
unit. and ( 3 )  move fitting to and from heater and pipe. 
Alignment units are recommended for all saddle fusions for 
optimum results and are required for certain materials. 
Consult the piping manufacturer. 

10.2 Procedure: 
10.2. I Bring heater plate and faces to proper temperature. 
10.2.2 Roughen and clean the mating surface of the pipe 

and the concave surface of the fitting base. Emery or garnet 
cloth of 50 to 60 grit is recommended to remove the tough 
outer surface skin. It is essential to remove the pipe surface 

skin completely without altering the contours of the m. 
surfaces and to keep the surface clean. The procedure 
follows can either utilize the alignment unit or a hand 
method for placement of the fitting on the pipe. 

10.2.3 Place the heater on the pipe and the fitting or 
heater. Exert force on fitting and heater towards the cc 
line of the pipe to obtain a melt on both the pipe anc 
fitting (Note 7). 

NOTE 7-When saddle fittings are fused to pipes that are 1 

pressure. it is imponant that the surface melt be obtained qc 
without too much heat penetration. Otherwise. the pipe may N’ 
from internal pressure. Consult manufacturers for their specific RC 
rnents for fusing saddle fittings to their pipe when it is under press 

10.2.4 When a .proper melt is achieved, remove 
heater, examine the pipe and fitting to assure proper I 
patterns, and quickly place the fitting on the pipe (Nott 
Hold in place while exerting suitable force for the reo 
mended cooling time. 

NOTE 8-If a suitable melt pattern has not been achieved. do 
reheat. Stan over at another location. 

10.3 Tesfing-Evaluate sample joints to verify the 5 
and knowledge of the fusion operator. Saddle fusion joi 
can be examined ultrasonically to detect voids or ot 
discontinuities. Cut joints into sections, visually exam] 
and test for bond continuity and strength; see Practice F I 
for methods for evaluating the quality of fusion joints. 

APPENDIX 

(Nonmandatory Information) 

S I .  COLD WEATHER PROCEDURES 

X 1 . 1  Handling-Cold Weather Handling-Pipe should 
be inspected for damage. When handling coiled pipe at 
temperatures below 40°F. it is helpful to uncoil the pipe prior 
to installation and let it straighten out. This can be done by 
gradually uncoiling the pipe and covering i t  with dirt at 
intenals to keep it from recoiling. Always use caution when 
cutting the straps on coils of pipe because the outside end of 
a coil may spring out when the strapping is removed. 

X 1 .2 Pwparution for Socker. Sidwnll. t i t i d  Ij i i ir  f . i i . v i o t i  

Join in,?: 
X1.2.1 Pipe Condition-The pipe and fitting surfaces to 

.be “joined” or held in clamps should be d n .  and clean. 
.Regular procedures for preparation of surfaces to be joined. 
such as facing for butt fusion and roughening for saddle 
fusion should be emphasized. After preparation. the surfaces 
should be protected from contamination unt i l  joined. Con- 
tamination of the area to be fused will likely cause incom- 
plete fusion. Frost and ice on the surfaces of the pipe to be 
clamped i n  either a cold ring or joiner may cause slippage 
during fusion. lnspect coiled pipe to see if i t  has flattened 
during storage which could cause incomplete melt pattern or 
poor fusion. It may be necessary to remove several inches at 
the pipe ends to eliminate such distortion. 
X 1.2.2 Firting Condition-If possible. store fittings at a 

warm temperature. such as in  a truck cab. prior to use. This 
will make i t  easier to place the fitting on the heating tool 
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because fittings contract when cold. 
X 1.2.3 Wind and Precipitation-The heating tool shot 

be shielded in an insulated container to prevent excessi 
heat loss. Shield the pipe fusion area and fusion tools fro 
wind. snow, and rain by using a canopy or similar device. 

X1.2.4 Heating-Work quickly once pipe and fitti] 
have been removed from the heating tool so that melt he 
loss is minimized, but still take time (no more than 3 s) 
inspect both melt patterns. Keep the heater dry at all time 
Check the temperature of the heating tool regularly with 
pyrometer or temperature indicating crayons and kec 
heating tool in an insulated container between fusions. 

X I .3  Socket Fusion: 
X I .3.1 Pipe Outside Diameter-Pipe outside diamett 

contracts when cold. This may result in loose or slipping col 
rings. For best results, clamp one cold ring in its norm; 
position adjacent to the depth gage. Place shim material (th; 
is. piece of paper or rag, etc.) around the inside diameter of 
second rounding ring and clamp this cold ring direct1 
behind the first cold ring to prevent slippage. The first colt 
ring allows the pipe adjacent to the heated pipe to expand tl 
its normal diameter during the heating cycle. 

X 1.3.2 Heating-At colder temperatures the pipe an( 
fitting contract, thus the pipe slips more easily into thc 
heating tool. At very cold outdoor temperatures (particularl!. 
with 2, 3, and 4 in. pipe) the pipe may- barely contact thc 
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heating surface. Longer heating cycles are therefore used so 

the pipe first expands (from tool heat) to properly 
ct the heating tool, then to develop complete melt. The @ h of cycle necessary to obtain a complete melt pattern 

will depend not only on the outdoor (pipe) temperature but 
wind conditions, pipe tolerances, and operator variation. 
Avoid cycles in excess of that required to achieve a good melt 
pattern. To determine the proper cycle time for any partic- 
ular condition, make a melt pattern on a scrap piece of pipe 
using the heating cycle as recommended by the pipe manu- 
facturer. If the pattern is incomplete (be sure rounding rings 
are being used per previous suggestions), try a three second 
longer cycle on a fresh (cold) end of pipe. If the melt pattern 
is still not completely around pipe end, add an additional 
three seconds and repeat the procedure. Completeness of 
melt pattern is the key. Keep the heater dry at all times. 
Check the temperature of the heating tool regularly and keep 
heating tool in an insulated container between fusions. 

X 1.4 Butt Fusion: 
X 1.4.1 Clamping Pipe-Normally, the clamps are more 

than adequate to prevent pipe slipping in the clamps. 
However, contraction in pipe outside diameter (because of 
low temperature) may result in pipe slippage in the clamps. 
A shim layer (pressure sensitive tape or metal shim, etc.) can 
be placed on the clamp inside diameter to provide clamping 
restraint to the pipe. 

X 1.4.2 Joining-The heating cycles should be as recom- 

mended by the pipe manufacturer. It may take longer to f 

I 
develop the initial melt bead completely around the pipe 
ends. Do not increase pressure during heating. When proper 
melt bead has been obtained, the pipe and heater should be 
separated in a rapid, snaplikemotion. The melted surfaces j 
should then be joined immediately in one smooth motion so 

i 
i 
i X 1.5 Sidewall Fusion: 

X1.5.1 Sugace Preparations-Regular procedures for ! 

roughening the surfaces to be fused on the pipe and the !. 
fitting should be emphasized. After the surfaces have been , 
prepared, particular care should be taken to protect against ; 

X1.5.2 Melt Pattern-Make a melt :pattern on a scrap 
piece of pipe. A-piece of wood may be used to push the 
heating tool against the pipe. If the melt pattern is incom- 
plete, add 3 s to the cycle time and try again on another 
section of cold pipe. If the pattern is still incomplete, 
continue 3 s additions on fresh section of cold pipe until a 
complete melt pattern is attained. Use this heating cycle for 
fusions during prevailing conditions. Regardless of the 
weather or the type of tools used, the important point to 
remember is that complete and even melt must occur on the 
fitting and the pipe in order to produce a good fusion joint. 
This requires pipe preparation to make it clean, straight, 
round, and well supported. 

as to minimize cooling of the melted pipe ends. 

contamination. i 

j 
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This standard is subject to revision at any time by the responsible technical comminee and must be reviewed every five years and 
if not revised. either reapproved or withdrawn. Your comments are invited either for revision of this standard or tor additional standards 
and should be addressed to ASTM Headquarters. Your comments will receive careful consideration at a meeting of the responsible 
technical commiftee, which you may aftend. If you feel that your comments have not received a fair hearing you should make your 
views known to the ASTM Comminee on Standards. 1916 Race St.. Philadelphia. PA 19103. 
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1. Scope 
1.1 This specification covers electrofusion polyethylene 

fittings for use with outside diameter-controlled polyethylene 
pipe, covered by Specifications D 2447, D 2513, D 2737, 
D 3035, and F 714. Requirements for materials, workman- 
ship, and testing performance are included. Where applicable 
in this specification “pipe” shall mean “pipe” or “tubing.” 

1.2 The values stated in inch-pound and centigrade tem- 
perature units are to be regarded as standard. The values 
given in parentheses are for information only. 

1.3 The following safety hazards caveat pertains only to 
the test method portion, Section 9, of this specification: This 
standard does not purport to address all of the safety 
problems, if any, associated with its use. It is the responsi- 
bility of the user of this standard to establish appropriate 
safety and health practices and determine the applicability of 
regulatory limitations prior to use. 

2. Referenced Documents 

2.1 ASTM Standards: 
D 6 18 Practice for Conditioning Plastics and Electrical 

D 638 Test Method for Tensile Properties of Plastics2 
D 1248 Specification for Polyethylene Plastics Molding 

and Extrusion Materials2 
D 1598 Test Method for Time-to-Failure of Plastic Pipe 

Under Constant Internal Pressure3 
D 1599 Test Method for Short-Time Hydraulic Failure 

Pressure of Plastic Pipe, Tubing, and Fittings3 
D 1600 Terminology Relating to Abbreviations, Acro- 

nyms, and Codes for Terms Relating to Plastics‘ 
D 2 122 Test Method for Determining Dimensions of 

Thermoplastic Pipe and Fittings3 
D 2447 Specification for Polyethylene (PE) Plastic Pipe, 

Schedules 40 and 80, Based on Outside Diameter3 
D 25 13 Specification for Thermoplastic Gas Pressure Pipe, 

Tubing, and Fittings3 
D 2737 Specification for Polyethylene (PE) Plastic 

Tubing3 
D 3035 Specification for Polyethylene (PE) Plastic Pipe 

(SDR-PR) Based on Controlled Outside Diameter3 
D 3350 Specification for Polyethylene Plastic Pipe and 

Fittings Materiais4 

Insulating Materials for Testing2 

I This specification is under the jurisdiction of ASTM Committee F-17 on 
Plastic Piping Systems and is the direct responsibility of Subcommittee F17. IO on 
Fittings. 

Current edition approved Sept. IO,  1995. Published November 1995. Originally 
published as F 1055 - 87. Last previous edition F I055 - 95. 

Annual Book of ASTM Siandards. Vol 08.01. ’ Annual Book of ASTM Standards. Vol08.04. 
‘Annual Book of ASTM Standards. Vol 08.02. 
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F 412 Terminology Relating to Plastic Piping Systems3 
F 714 Specification for Polyethylene (PE) Plastic Pipe 

F 905 Practice for Qualification of Polyethylene Saddle 
(SDR-PR) Based on Outside Diameter3 

Fusion Joints3 

3. Terminology 
3.1 Definitions-Definitions are in accordance with Ter- 

minology F412, and abbreviations are in accordance with 
Terminology D 1600, unless otherwise specified. 

3.2 Descriptions of Terms Specific to This Standard: 
3.2.1 electrofusion-a heat fusion joining process where 

the heat source is an integral part of the fitting, such that 
when electric current is applied, heat is produced that melts 
and joins the plastics. 

3.2.2 fusion interface-surface in the heat fusion process 
where the plastic materials of the products being joined bond 
together. 

3.2.3 h i o n  zone length-total length of the melted mate- 
rial in the fitting cross section under evaluation. 

4. Materials and Manufacture 
4.1 This specification covers fittings made from polyeth- 

ylene compounds as defined in Specifications D 1248 or 
D 3350. 

4.2 Rework Material-Clean rework polyethylene mate- 
rial of the same resin, free of any wire or contaminants 
generated from the fitting manufacturer’s own production, 
may be used by the same manufacturer, as long as the fittings 
produced conform to the requirements of this specification. 

4.3 Healing Mechanism-The heat mechanism shall be 
of materials not detrimental to the performance of the fitting 
or the pipe to which it is intended to be joined. 

5.  Performance Requirements 
5.1 The following requirements are for electrofusion 

joints that have been joined using the manufacturer’s recom- 
mended joining procedures. These requirements must be 
met by each electrofusion joint design, on each size and type 
of pipe material for which the manufacturer recommends 
use of his fitting. Any revisions to the electrofusion joint 
design or processing by the manufacturer after the initial 
testing requires retesting to ensure these requirements can 
still be met. Fittings intended for use in the distribution of 
natural gas or liquid petroleum gas shall also meet the 
requirements of Specification D 25 13. 

5.1.1 It is not required that each configuration of a fitting 
be tested to meet all of these qualifications (that is, 2 in. main 
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on the highest and lowest dimension ratio of the same pipe material. ~f 
in those tests all performance requirements are met, all dimension ratios 
between those tested may be considered as having met the requirements. 
These tests do not have to cover the full range of dimension ratios 
available, only the dimension ratio range on which the manufacturer 
recommends his fitting be used. 

5.2 Pressure Requirements: 
5.2.1 Minimum Hydraulic Burst Pressure-The min- 

imum hydraulic burst pressure of the test specimen shall not 
be less than that required to produce 2520 psi (17.4 MPa) 
fiber stress in the pipe being used in the test when tested in 
accordance with 9.1. The test equipment, procedures, and 
failures definitions shall be as specified in Test Method 
D 1599. 

5.2.2 Sustained Pressure-The fitting and fused joint 
shall not fail when tested in accordance with 9.2. 

5.3 Tensile Strength Requirements (Coupling Type Joints 
Only)-The fitting or the pipe to fitting joint made on pipe 
shall not fail when tested in accordance with 9.3. Specimens 
shall be subjected to a tensile stress that causes the pipe to 
yield to an elongation no less than 25 ?6 or causes the pipe to 
break outside the joint area. Tensile tests must be made on 
specimens as joined, not on straps cut from specimen. 
Yielding must be measured only in the pipe, independent of 
the fitting or joint. 

5.4 Impact Resistance (Saddle Type Joints Only)-The 
joint made on the specimen shall not fail when impacted 
with a force sufficient to break the body or other portion of 
the specimen. Tests of 500 ft-lbf or higher impact with no 
failures noted shall be considered as a "pass" impact test. 
The device for testing and the methods shall be as defined in 
Practice F 905. 

5.5 Joint Crush-(Coupling or Saddle Type Joints)-The 
joint made on the specimen shall meet the requirements in 
9.4.5 of this specification, when tested in accordance with 
9.4. 

6. Dimensions, Mass, and Permissible Variations 
6.1 Dimension and tolerances of electrofusion fittings 

must be such that allows heat fusion to outside diameter 
(OD) controlled PE pipes such as those listed in Specifica- 
tions D 2447, D 25 13, D 2737, D 3035 and F 7 14, such that 
the joints will satisfy the performance requirements in 
Section 5. 

6.2 Because of the varying designs for electrofusion fit- 
tings, the actual spread of dimensions may be quite different 
from manufacturer to manufacturer. A table of dimensions 
and tolerances encompassing these differences would be 
meaningless and without value and, therefore, is omitted 
from this specification. 

6.3 The manufacturer shall furnish to the user the elec- 
trical resistance, critical dimensions, and tolerances of his 
fittings. This information must include at least the following 
dimensions and tolerances: 

6.3.1 Coupling inside diameter, 
6.3.2 Temperature joining limits, and 
6.3.3 Operating pressure of the fitting. 
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I 7. Workmanship, Fish, and Appearance 
7.1 The manufacture of these fittings shall be in amr. 

dance with good commercial practice so as to produe 
fittings meeting the requirements of this specification. 

7.2 The fittings shall be homogeneous throughout, except 
where a heating coil or electrical connectors are i n c o w  
rated, and free of cracks, holes, foreign inclusions, or 
injurious defects such as gouges, dents, cuts, etc. The fittin8 
shall be as uniform as commercially practicable in opacity, 
density, and other physical properties. Any heating 
connecting cables, connectors, and related electrical power 
source shall be designed to prevent electrical shock to the 
user. 

8. Specimen Preparation 
8.1 Conditioning: 
8.1.1 Unless otherwise specified, condition the specimens 

(pipe and fittings) prior to joining at the minimum pipe 
temperature allowable for fusion as recommended by the 
manufacturer, for not less than 16 h and make the fusion 
joint at that temperature for those tests where conditioning is 
required. 

8.1.2 Unless otherwise specified, condition the specimens 
(pipe and fittings) prior to joining at the maximum pipe 
temperature allowable for fusion as recommended by the 
manufacturer, for not less than 16 h and make the fusion 
joint at that temperature for those tests where conditioning is 
required. 

8.2 Test Conditions-Conduct the tests at the Standard 
Laboratory Temperature of 23 & 2'C (73.4 f 3.6"F) unless 
otherwise specified. 

8.3 Preparation of Specimens for Testing: 
8.3.1 Prepare test specimens so that the minimum length 

of unreinforced pipe on one side of any fitting is equal to 
three times the diameter of the pipe, but in no case less than 
12 in. (304 mm). It is permissible to test multiple fittings 
together provided they are separated by a minimum distance 
equal to three times the diameter of the pipe, but in no case 
less than 12 in. (304 mm). 

8.3.2 Fuse all fitting outlets with the appropriate size pipe 
in accordance with the manufacturer's recommended proce- 
dures. 

8.3.3 All saddle fusion joint specimens conditioned as in 
8.1.2 and destined for quick burst testing as in 9.1 and 
sustained pressure testing as in 9.2, are to be joined with the 
pipe at no less than maximum allowable operating pressure 
of the pipe system or fitting, whichever is lowest, when being 
prepared for those tests. The pipe should be left under 
pressure for a time period not less than recommended by the 
manufacturer for cooling in the field prior to disturbing the 
joint. Saddle joint specimens destined for mechanical/de- 
structive type tests such as impact as in 5.4 or crush tests as 
in 9.4, or specimens conditioned for cold temperature 



joining as in 8.1.1, may be made on unpressuted pipe 
specimens. 

9. Test Methods 

@ F 1055 
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9.1 Minimum Hydraulic Burst Pressure Test: - ’ ’  ’ 

9.1.1 Select four fittings at random and prepari specimens 
in accordance with Section 8. From the four specimens, 
condition two specimens each ‘in accordance with 8.1. 1 and 
8.1.2. . . 

9.1.2 Test the specimens in accordance with T& Method 
D 1599. 

9.1.3 Failure of the fitting or joint shall constitute spec- 
imen failure. 

9.1.4 Failure of any one of the four specimens shall 
constitute failure of the test. Failure of one of the four 
specimens tested ‘is cause for retest of four additional 
specimens, joined at the failed specimens joining tempera- 
ture. Failure of any of these four additional specimens 
constitutes a failure of the test. 

9.2 Sustained Pressure Test: 
9.2. I Select four fittings at random and prepare specimens 

in accordance with Section 8 of this specification. From the 
four specimens, condition two specimens each in accordance 
Hrith 8.1.1 and 8.1.2. 

9.2.2 Test the specimens in accordance with Test Method 
D 1598. All tests shall be conducted. at 80 +- 2°C. The 
assemblies are to be subjected to pipe fiber stresses of 580 psi 
(4.0 mPa) for 1000 h or 670 psi (4.6 mPa) for 170 h. Joint 

’mens shall not fail within these time periods. Any 
ures within these time periods must be of the pipe, F ependent of the fitting or joint and must be of a “brittle” 

type pipe failure, not “ductile.” If ductile pipe failures occur, 
reduce the pressure of the test and repeat until 170- or 
1000-h results or pipe brittle failures are achieved. 

9.2.3 Failure of the fitting or joint shall constitute spec- 
imen failure. 

9.2.4 Failure of any one of the four specimens shall 
constitute failure of the test. Failure of one of the four 
specimens tested is cause for retest of four additional 
specimens, joined at the failed-specimens-joining tempera- 
ture. Failure of any of these four additional specimens 
constitutes a failure of the test. 

9.3 Tensile Strengih Test: 
9.3. I Select four fittings at random and prepare specimens 

in accordance with Section 8 with the exception that it is 
permissible, on pipe sizes above 4 in. (102 mm) IPS, if limits 
of tensile machine will not allow 25 ?6 elongation with pipe 
specimens of three-pipe diameters, to test with free pipe 
lengths of 20 in. (304-mm) minimum. From the four 
specimens, condition two specimens each in accordance with 
8.1.1 and 8.1.2. 

9.3.2 Test the specimens using the apparatus of Test 
Method D 638. Test at a pull rate of 0.20 in. (5.0 mm) per 
min. +25 %. 

9.3.3 Failure of the fitting or joint as defined in 5.3, shall 
constitute specimen failure. 

.4 Failure of any one of the four specimens shall 
ute failure of the test. Failure of one of the four Y ens tested is cause for retest of four additional 

Specimens, joined at the failed specimens joining tempera- 
ture. Failure of any of these four additional specimens 

. .  
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FIG. 1 Pmparaaion of Coupling Specimen for Crush Test - _  

constitutes a failure of the test. 
9.4 Joint Integrity Tests--Socket type joints and saddles 

illustrations ofjoint crush tests are offered in 9.4.1 and 9.4.2 
as test methods which are useful .as an evaluation of bonding 
strength between the pipe and fitting. Similar test evaluations 
as agreed upon between purchaser and seller are of equal 
value in performing such evaluations and may be substituted 
with such agreements. 

9.4.1 Joint Crush Test: 
9.4.1.1 Select four fittings at random and prepare speci- 

mens in accordance with Section 8. From the four speci- 
mens, condition two specimens each in accordance with 
8.1.1 and 8.1.2 (Note 3). 
NOTE 3-It is permissible to utilize in joint integrity testing, speci- 

mens from the quick-burst tests conducted in 9.1 after visually deter- 
mining that neither the joint area nor the pipe segment to be. crushed 
was a part of the failure mode in the quick-burst test. 

9.4.1.2 Slit socket joints longitudinally as illustrated in 

. .  

i 
\ \q FIG. 2 Coupling Crush Test Arrangement 
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CLOSE VXSE JAVS 
UNTIL VALLS OF 

PIPE MEET 
I 111 I 

--uI"-- 

8 9.4.1.3 Place each specimen half in a vise such that the 

FIG. 3 Coupling CNsh Test 

Fig. 1 as near the centerline of the pipe as practical. Pipe 
gths extending out of the socket may be cut back to a 
imum of 3 in. (76 mm) for ease of placing in a vise. 

outermost wire of coil is within 1.250 & 0.125 in. (32 f 3 
mm) of vise jaws, with the jaws closing only on the pipe 
portion of the specimen (Fig. 2). 

9.4.1.4 Tighten the jaws of the vise on the pipe until the 
inner walls of the pipe meet (Fig. 3). Repeat crush test on 
both halves and each end of specimen, at all ends, where a 
joint exists. 

9.4.1.5 Separation of the fitting from the pipe at the 
fusion interface constitutes a failure of the test. Some minor 
separation at the outer limits of the fusion heat source up to 
15 5% of the fusion length may be seen. This does not 

! 

constitute a failure. Ductile failure in the pipe, fitting, or &e 
wire insulation material, is acceptable as long as the bond 
interface remains intact. 

9.4.1.6 Failure of any one of the four specimens shq 
constitute failure of the test and is cause for retest of fob 
additional fittings, joined at the same temperature as &e 
failed specimens. Failure of any of these four additional 
specimens constitutes a failure of the test. 

9.4.2 Saddle Type Joints (Not Full- Wrap Design): 
9.4.2.1 Select four fittings at random and prepare speci. 

mens in accordance with Section 8. From the four speci. 
mens, condition two specimens each in accordance wiu, 
8.1.1 and 8.1.2 (see 9.4). 

9.4.2.2 Pipe lengths extending from saddle joint may be 
cut back clear up to the outer edges of the saddle for 
convenience of handling, if desired, however, it is not 
necessary. The length of the pipe extending beyond the 
saddle is not important to this test (Fig. 4). 

9.4.2.3 Place the specimen in vise jaws as shown in Fig. 5 ,  
such that vise jaws are within 112 in. of saddle bottom and the  
jaws will close only on the pipe portion of the specimen. 
Saddle designs incorporating a bottom half saddle will need 
the bottom half removed for this test. Saddle designs 
incorporating a full-wrap single piece saddle are to be tested 
as in 9.4 socket type joints (Figs. 2 and 3). 

9.4.2.4 Tighten the jaws of the vise on the pipe until the  
inner walls of the pipe meet (Fig. 6). 

9.4.2.5 Separation of the fitting from the pipe at the 
fusion interface constitutes a failure of the test. Some minor 
separation at the outer limits of the fusion heat source up to 
15 96 of the fusion length may be seen. This does not 
constitute a failure. Ductile failure in the pipe, fitting, or the 
wire insulation material, is acceptable as long as the bond 
interface remains intact. 

9.4.2.6 Failure of any one of the four specimens shall 
constitute failure of the test and is cause for retest of four 
additional fittings, joined at the same temperature as the 
failed specimens. Failure of any of these four additional 
specimens constitutes a failure of the test. 

9.5 Evaluation for Voids-When dissecting electrofusion 
joints for the integrity tests in 9.4, or any reason, voids at or 
near the fusion interface may be exposed. The voids, should 
they be present, are a phenomenon of the electrofusion 
process, due to trapped air and shrinking during the cooling 

I I *  

FIG. 4 Preparation of Saddle Specimen for CNsh Test 
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BOTTOM HOST 
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FIG. 5 Saddle Fitting Crush lest Before Crush 

process after the joint is made. If detected, such voids are 
considered acceptable only if round or elliptical in shape, 
with no sharp comers allowed and if they meet the limita- 
tions of 9.5. I through 9.5.3. 

9.5.1 Voids that do not exceed 10 96 of the fusion zone 
length in size are acceptable. (See Fig. 7.) 

9.5.2 Multiple voids, if present, are acceptable if the 
combined void sizes do not exceed 20 96 of the fusion zone 
length. (See Fig. 7.) 

9.5.3 If voids are exposed, additional longitudinal cuts 
should be made to ensure that the void does not follow a 
diametric path which connects to the pressure-containing 
area of the joint. (See Fig 8.) 
NOTE 4-Some voids in electrofusion fitting joints may be due to the 

natural phenomenon described in 9.5. It is also possible the voids can be 
produced by not following proper fusion procedures. If voids are 
detected, one should ensure that all procedures were followed in making 
the joint. 

10. Product Marking 
I 

, IO. 1 . 1  Manufacturer's name or trademark, 
IO. I Fittings shall be marked with the following: 

! 

VOID SIZE NOT EXCEEDING 10% 
FUSION ZONE LENGTH IS ACCCPIABLE 

! 

i MULTIPLE VOIDS ARE ACCEPTABLE. 

20% Of THE FUSION ZONE LENGTH 
COXBlNED VOID SIZES DO NOT EXCEED 

LENGTH 

! FIG. 7 Coupling Fusion Assembly With Possible Void 
Characteristics i 

! 

- CLOSE VISE J A W S  
UNTXL WALLS OF 

PIPE MEET 

FIG. 6 Saddle Fitting Crush lest Atter Crush 

IO. 1.2 Material designation (for example, PE2306, 
PE3408, etc.), 

10.1.3 For fittings intended for transporting potable 
water, the seal of approval of an accredited laboratory, for 
fittings complying with Specification D 25 13 and intended 
for gas distribution, the word "gas" or if space does not 
permit, the letter "G," 

IO. 1.4 Size, followed by "IPS" or "CTS" designation, 
IO. I .5 This designation ASTM F 1055, 
IO. 1.6 The fittings shall bear an appropriate code number 

that will assure identification on the fittings as to date of 
production and resin formulas used in the production of said 
fittings. The manufacturer shall maintain such additional 
records as are necessary to confirm identification of all coded 
fittings, and 

10.1.7 Where the size of the fitting does not allow 
complete marking, identification marking may be omitted in 
the following sequence: ASTM designation number, and 
material designation. 

DS ARE APPARENT, ADDITIONAL 
DINAL CUTS SHOULD BE MADE 
RE THIT THE VOID DOES NOT 
A DlAME TRIC PATH CONNECTING 
PRESSURE CONTAINING AREA 

FIG. 8 Coupling Fusion Assembly-Further Examination 
Guidance 
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10.2 All required markings shall be legible and so applied 
as to remain legible under normal handling and installation 
practices. If indentation is used, it shall be demonstrated that 
these marks have no effect on the long term strength of the 
fitting. 

10.3 When the Product is m d d  with this ASTM 
designation "F 1055," the manufacturer *s that the 
product was manufactured; inspected, sampled, and tested in 

accordance With this sk i f i ca  n an has been found to 
meet the requirements of this specification. 
ll. ~ ~ f i ~  A~~~~ 

When the product is marked with this designation, 
F 1055 the manufacturer affirms that the product was 
manufactured, inspected, sampled, and tested in accordance 
with this specification and has been found to meet the 
requirements of this specification. 

* 
, 

~. . .. ANNEX 

(Mandatory Information) 

Al.  IN-PLANT QUALITY CONTROL PROGRAM FOR ELECTROFUSION FITITNGS 

A 1.1 Introduction: 
Al.1.1 Use the following in-plant quality control pro- 

gram, covering material and performance requirements in 
manufacture to provide reasonable assurance that the 
product meets the requirements of this specification and 
normally anticipated field performance requirements. 

A 1.2 Fittings Tests: 
A 1.2.1 Conduct the fittings tests at the frequencies indi- 

j( cated as follows: 

NOTE Al.l-When any failure to meet the requirements of this 
specification occurs, make additional tests to ascertain those fittings that 
are acceptable, back to the last acceptable ones. Those that do not meet 
the requirements must be rejected. 

A 1.2.2 Dimensions of fusion area with heating element in 
place: 

A 1.2.2.1 Socket Diameters-Immediately proceeding 
production start up, then once per h, or one out of ten 
fittings, whichever is less frequent. 

A I  .2.2.2 Saddle Sizes-Main sizes and branching outlet 
sizes. immediately proceeding production start up. then once 
per h, or one out of ten fittings, whichever is less frequent. 

A 1.2.2.3 Heating Element Resistance-Immediately pro- 
4 

ceeding production start up, then once per h, or one out of 
ten fittings, whichever is less frequent. 

A I  .2.3 Molding or Extrusion Quality-Make the fol- 
lowing tests on each cavity in the mold or each extrusion line 
being used. Test at the start of each production run, 
whenever production conditions have changed or when the 
resin lot has changed, but not less than once per 500 fittings 
thereafter. 

A 1.2.3.1 Voids in Pan-Inspect for voids in the fitting by 
means of X-ray or dissection of the fitting in 0.25-in. (6-mm) 
wide strips. 

A1.2.3.2 Molding Knit Line Strength-Test by one of the 
following tests, or other suitable tests: 

(a) By crushing a fitting or a portion of a fitting in a 
manner that applies load in a direction normal to the knit 
line. 

(6)  By performing an apparent tensile strength test of a 
ring cut from a fitting with the load oriented normal to the 
knit line. 

(c) By performing a burst test of the fitting in accordance 
with Test Method D 1599. 

NOTE Al.2-Separation in the knit line of any of these tesb 
constitutes a failure of the test. 

I; 

The American Society tor Testing and Materials takes no position respecting the validity of any patent rights assemd in connection 
with any item mentioned in this standard. Users of this standard are expressly advised that determination of the validity Of any such 
patent rights. and the risk of infringemeni 01 such rights. are enlrely Iheu own responsibility. 

I 

This Stand8rd is subject to revision at m y  rime by the responsible technical committee and must be reviewed every live years and 
if not revised. either reapproved or withdrawn. Your commenrs are invrted either tor revision of this standard or tor additional standards 
and should be addressed to ASTM Headquaners. Your comments will receive careful consideration at a meeting ol the responsible 
technical committee. which you may anend. I I  you feel [ha! your comments have not received a fair hearing you should make y w r  
views known to the ASTM Commmee on Standards. 100 Barr Harbor Drive, West Conshohocken. PA 19428. 
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FOREWORD 

The need for a national code for pressure piping 
became increasingly evident from 1915 to 1925. The 
Amencan Standards Association initiated the B31 Pro- 
ject in March 1926 to meet that need. The American 
Society of Mechanical Engineers proposed the work 
and has served as sponsor since its inception. 

The first edition was published in 1935 as the Ameri- 
can Tentative Standard Code for Pressure Piping. To 
keep thc Code abreast of developments in design, weld- 
ing, and of ney standards and specifications, as well as 
of developments in service conditions, new or supple- 
mentary editions were issued as follows: 
B31.1-1942, American Standard Code for Pressure 

Piping 
B31.la-1944, Supplement 1 
B3l.lb-1947. Supplement 2 
B31.1-1951, American Standard Code for Pressure 

B31.la-1953, Supplement 1 to B31.1-1951 
B31.1-1955, American Standard Code for Pressure 

Piping 
In 1955. a decision was made to develop and publish 

separate Code Sections for various industries. The cur- 
rent Sections are: 

Piping 

B31.1. Power Piping 
B31.3. Chemical Plant and Petroleum Refinery Pip- 

831.4, Liquid Petroleum Transportation Piping Sys- 
ing 

tems 

B3 I. 5, Refrigeration Piping 
B31.8, Gas Transmission and Distribution Piping 

B3 I .9, Building Services Piping 
In 1969, the American Standards Association, re- 

named the United States of America Standards Insti- 
tute, became the American National Standards Insti- 
tute (ANSI), and the B31 Sectional Commirtee became 
the B31 Standards Committee In 1978, The American 
Society of Mechanical Engineers was granted accredi- 
tation by ANSI to organize the B31 Committee as the 
ASME Code for Pressure Piping, with Code Sections 
designated as ANWASME B31. 

Need for a separate Building Services Section of the 
Code for Pressure Piping was recognized for several 
ycars. This ncw Code Scction, ASMWANSI B31.9 
Building Services Piping, first issued in 1982, was de- 
veloped to fill that need. 
The Code has intentionally bccn written on a wnser- 

vative basis in order to avoid the necessity for complex 
design, fabrication, and inspection criteria. For this 
reason, application of this Code is expected to be simple 
and strai ghtfonvard. 

Following approval by the B31 Main Committee and 
the ASME Board on Pressure Technology Codes and 
Standards, and after public review, this Code Section 
was approved by the American National Standards In- 
stitute on August 23, 1988. 

Systems 

L 

... 
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936.6.1-937. I 

not be more than 20% of the circumference of the pipe,. 
o r  of the total length of the weld, and no more than 1 M 
in. in any 6 in. of weld. 

(c) Incomplete Penetration. The total joint penetra- 
tion shall not be less than the thickness of the thinner 
of the components bcingjoined. except that incomplete 
root penetration is acceptable if it does not exceed the 
lesser of Y ~ z  in. or 20% of the required thickness, and 
its extent is not more than 1% in. in any 6 in. of weld. 

(d) Undercut and Reinforcement. Undercut shall not 
exceed the lesser of 952 in. or 1254 76 of wall thickness. 
Thickness of weld reinforcement shall not exceed Vi6 

in. 
(e) Concuw Root. Concavity of the root surface shall 

not reduce the total thickness of the joint, including 
reinforcement, to less than the thickness of the thinner 
of the components being joined. 

I'J Excess Root Penetration. The excess shall not 
exceed the lesser of 1% in. or 5% of the inside diameter 
of thc pipe. 
(g) Weld SurJaces. There shall be no overlaps or 

abrupt rid& and valleys. 

936.6.2 Fillet Welds. Limitations on imperfections in 
fillet, socket, and seal welds are the same as in para. 
936.6.1 for cracks, lack of fusion. undercut, and weld 

-i 1 
c .  

surfaces. 

936.6.3 Brazed and Soldered Joints. Limitations on 
imperfections in brazed and soldered joints are as fol- 
lows. J 

(a) Penetration of filler metal inside the pipe shall not 
exceed 100% of the wall thickness. 

(b) There shall be no visible unfilled joint space. 
(c) There shall be no visible evidence of excessive 

overheating. 

' I  936.6.4 Threaded Joints. Limitations on imperfec- 
tions for ANWASME B 1.20.1 threaded pipe joints are 
as follows. 

(a) No more than six and no less than two threads 
shall be visible after makeup of the joint. 
, (6) There shall be no severe chipping or tearing of 

visible threads. 

4 

I 

._ 

936.6.5 Caulked and Leaded Joints. Limitations on 
imperfections in caulked and leaded joints are as fol- 
lows. 

(0) The finished joint shall be within !A in. of the rim 
of the bell. 

(1)) 111 tlrc finished joint. the spigot shall bc centered 
in tlic bell wiiliin l h  in. 

(c) The joint shall bc made in a continuous pour. 

- ASMWANSI B31.9-1988 c -  

2 1 9 5  
936.6.6 Flanged Joi$s. Limitations on imperfections 

in flanged joints are as follows. 
(a) When observed during assembly, the Aange faces 

shall be parallel within 1 deg., and the force required 
to align pipe axes shall not exceed 10 lb/ft per in. of 
NPS. 

(b) Bolts and nuts shall be fully engaged. 

936.6.7 Flared, Flareless, and Compression Joints. 
Limitations on imperfections in flared, flareless, and 
compression joints are as follows. 

(a) There shall be no cracks in flare or tube end. 
(b) Tube ends shall be cut square (visual). 
(c) Tube ends shall be free of distortion or grooves 

(d) Negligible force shall be required to align ends. 

936.6.8 Mechanical and Proprietary Joints. Imper- 
fections in mechanical and proprietary joints shall be 
within the limitations established by the manufacturer. 

936.6.9 Solvent-Cemented, Adhesive, and Heat-Fu- 
sion Joints. Limitations on imperfections in solvent- 
cemented, adhesive and heat-fusion joints are as fol- 
lows. 

(u) Internal protrusion shall not exceed 50% of wall 
thickness for solvent-cemented and 25% for adhesive 
and heat-fusion joints. 

(b) There shall be no visible unfilled or unbonded 
areas. 

936.6.10 Hand Lay-up Joints. Limitations on irnper- 

(0) There shall be no visible evidence of lack of bond- 

(6) The length of the laid-up joint shall be at least the 

(c) The thickness of the laid-up joint shall be at )east 

that would hinder assembly or sealing. 

fections in hand lay-up joints are as follows. 

ing. 

lesser of 4 in. or the nominal diameter of the pipe. 

equal to the wall thickness of the thinner pipe. 
- 

LEAK TESTING - 937 

937.1 General 

Prior to initial operation, each piping system shall be 
tested for leakage. Hydrostatic testing in accordance 
with para. 937.3 shall be employed if possible. Pneu- 
matic testing may be used in lieu of hydrostatic testing 
only in accordance with the limitations in para. 937.4. 
Initial service testing niay be used within the limita- 
tions of para. 937.5. 

5 2  
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937.2 Preparation for Testing 

937.2.1 Exposure of Joints. All joints including 
welds shall be left uninsulated and "posed for exarni- 
nation during the test. 

9373.2 Temporary Supports. Piping designed for 
vapor or gas may be provided with temporary supports 
if necessary to support the weight of test liquid. 

9372.3 Expansion Joints. Expansion joints which 
cannot sustain the reactions due to test pressure shall 
be provided with temporary restraint, or they may be 
isolated from testing. 

937.2.4 Equipment Not Subject to Testing. Equip- 
ment that is not to be subjected to the test pressure shall 
be isolated from the piping. If a valve is used to isolate 
the equipment, its closure shall be capable of sealing 
against the test pressure without damage to the valve. 
Flanged joints at which blinds are inserted to isolate 
equipment need not be tested. 

937.2.5 Precautions Against Overpressure. If the 
tat  pressure is to be maintained for a period of time 
during which the test fluid is subject to thermal expan- 
sion or any other source of overpressurizing during the 
test, precautions such as the installation of a relief de- 
vice shall bc taken to avoid excessive pressure. 

k 

937.3 Hydrostatic Testing 

937.3.1 Test Medium. Water at ambient temperature 
shall be used as the test medium except where there is 
risk of damage due to freezing. Another liquid may be 
used if it is safe for workmen and compatible with the 
piping. 

937.3.2 Vents and Drains. Vents shall be provided at 
high points in the system to release trapped air while 
filling the system. Drains shall be provided at low 
points for complete removal of the test liquid. 

937.3.3 Preliminary Check. The system shall be ex- 
amined to see that all equipment and parts that cannot 
withstand the test pressure are properly isolated. Test 
equipment shall be examined to ensure that it is tight 
and that low pressure filling lines are disconnected. 

937.3.4 Hydrostatic Test Pressure 
(a) Minimum Pressure. Except as limited in @) 

below, a piping systcm shall be subjected to a hydro- 
static test pressure which at every point in the system 
is not less than 1.5 t i m a  the design prcssurc. 
(6) Maximum Pressure. The test pressure shall not 

exceed the maximum test pressure for any vessel, 
pump, valve. or other component in the system under 

test. A check shall be made to v a y  that the stress due 
to pressure at the bottom of vertical runs does not 
exceed either of the following: 

(I) 90% of specified minimum yield strength; 
(2) 1.7 tima the SE value in Appendix A (for 

brittle materials). 

937.3.5 Examination for Leakage. Following the ap- 
plication of hydrostatic test pressure for at least 10 min, 
examination shall be made for leakage of the piping. 
and at all joints and connections. If leaks are found, 
they shall be eliminated by tightening, repair, or re- 
placement. as appropriate. and the hydrostatic test re- 
peated until no leakage is found. 

937.4 Pneumatic Testing 

937.4.1 General. Compressed gas poses the risk of 
sudden release of stored energy. For that reason; pncu- 
matic testing shall be used only within the following 
limitations. 

(u) The piping system does not contain cast iron 
pipe. 

(6) It does not contain soldered joints aver f in . .  
(c) The test pressure does not exceed 150 psig. 
(d) If nonmetallic, it is not larger than NPS 2. 
(e) The system will be used in gas service. or for other 

03 Traces of a test liquid would be detrimental to the 

937.4.2 Test Medium. The gas shall be nonflamma- 

937.4.4 Preliminary Test. Prior to application of full 
pneumatic test pressure, a preliminary test of not more 
than 10 psig shall bc applied to reveal possible major 
leaks. (This preliminary test is not subject to the limita- 
tions in para. 937.4.1, and may be used in conjunction 
with hydrostatic testing or initial service testing.) 

reasons cannot be filled with water. 

intended use of the piping. 

ble and nontoxic. 

937.4.5 Pneumatic Test Pressure 
(a) Except as limited in (b) below, the test pressure 

shall not exceed 1.25 times the design pressure. Pres- 
sure shall be applied in several stages, allowing time for 
the systcm to reach equilibrium at each stage. 
(6) The test pressure shall not exceed the maximum 

allowable pneumatic test pressure for any vessel, pump, 
valve, or other component in the system under test. 

937.4.8 Examination for Leakage. After the prelimi- 
nary test, pressure shall be raised in stages of not more 
than 25% up to full pneumatic test pressure, allowing 
time for 
leaks at 

53 

equilization'of strains and detection of major 
each stage. Following the application of test 
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NOTES: 
I l l  In general, the issue date shown immediately following the hyphen after the number of the standard k g . .  816.10-73, A47-84.5514-80) 

is  the effective date of the issue (edition) of the  standard. Any additional number shown following the issue date and prefixed by the letter 
" R  is the  latest date of reaffirmation 1e.g.. 8120.3-76(R82). 01503-73[R78)). 

A component or pipe conforming t o  an earlier material specification edition purchased by the  user prior to the  date of issuance of this 
Edition of the Code may be used, provided the component or pipe is inspected and determined to  be satisfactory for the senrice intended. 

(2) Out-of-print. 

Specifications and standards of the following organizations appear in this Appendix: 

AGA American Gas Association 
1515 Wilson Bivd. Arlington, Virginia 22209 
703 841-8ssa 

API American Petroleum lnstitute 
Publications and Distribution Section 
1220 L Street, N.W., Washington, D.C. 20005 
202 682-8375 

ASME The American Society of Mechanical Engineen 
Order Department 
22 Law Drive, P.O. Box 2300. Faifield. New 

Jersey 07007-2300 
201 882-2167 

. . . Federal Specifications: Superintendent of Documents 
United States Government Printing Office 
Washington, D.C. 20402 
202 783-3238 

CDA Copper Development Association 
Box 1840, Greenwich Office Park 2, Greenwich, Connecticut 

0683b 
203 625-8210 

MSS Manufacturers Standardization Society of ihe Valve and 

127 Park Street, N.E., Vienna, Vtrginia 22180 
Fittings Industry 

703 281-6613 

ASTM American Society for Testing and Materials NFPA Nationzl Fire Protection Association 
1916 Race Street. Philadelphia, Pennsylvania 19103 Eatterymarch Park, Quincy, Massachusetts 02269 
215 299-5400 617 770-7000 

AWS American Welding Society S A €  Society of Automotive Engineers 
550 N.W. LeJeune Road, P.O. Box 351040, Miami. Florida 400 Commonwealth Drive, Warrendale, Pennsylvania 

305 443-9353 412 775-4041 
33135 15096 

AWWA American Water Works Association 
bb6b W. Quincy Avenue, Denver, Colorado 80235 
303 794-7711 
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Designation: F 1290 - 93 #Tb c. - - 2195 - 
Standard Practice for 
Electrofusion Joining Polyolefin Pipe and Fittings' 

This standard is issued under the fixed designation F 1290; the number immediately following the designation indicates the year of 
original adoption or. in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A 
superscript epsilon (E) indicates an editorial change since the last revision or reapproval. 

1.  Scope 4. Significance and Use 
I .  I This practice describes general procedures for making 

joints with polyolefin pipe and fittings by means of 
electrofusion joining techniques. These should be regarded as 
general procedures and not as a substitute for the installation 
procedures specified by the manufacturers. Manufacturers 
should be requested to supply specific recommendations for 
joining their products. 
NOTE I-Reference to the manufacturer in this practice is defined as 

the electrofusion fitting manufacturer. 

1.2 The techniques covered are applicable only to joining 
polyolefin pipe and fittings of related polymer chemistry, for 
example. polyethylenes to polyethylenes using a polyeth- 
ylene electrofusion fitting. Consult the manufacturer's rec- 
ommendations for compatibility of the electrofusion fitting 
with the specific pipe or fitting material to be joined. 

1.3 The electrofusion joining technique described can 
produce sound joints between polyolefin pipe and fittings, 
provided that all products involved (that is, pipe and fittings) 
meet the appropriate ASTM specifications. 

1.4 This standard does not ptirporr 10 address all oj' the 
safety probletns. any, associated with its iise. I t  is the 
responsihilitj. o f  the user of this standard to establish appro- 
priate saiet). and health practices and determine the applica- 
bilitjl Q/' regiilarory litnitations prior to i i . w  

2. Referenced Documents 

2.1 .-IST.Lf Standards: 
D 1600 Terminology for Abbreviated Terms Relating to 

F 4 12 Terminology Relating to Plastic Piping Systems3 
F 1055 Specification for Electrofusion Type Polyethylene 

Fittings for Outside Diameter Controlled Polyethylene 
Pipe and Tubing3 

Plastics' 

3. Terminology 
3. 1 DLi/itiirr,,tis-Definitions are in accordancc w i t h  l'er- 

rninology F 4 12. and abbreviations are in accordancc \vi th  
Terminology D 1600. unless otherwise specified. 

3.1 Dc.vcripiion qf' Tcrtn Sp~~Cj/ic lo This S[anckircl: 
3.7. I c ~ m r o /  htzv-the apparatus placed bctween the 

po\ver source and the electrofusion fitting to regulate energy 
input 10 the fitting. 

4.1 Using the procedures in Sections 8 and 9, the manu- 
facturer's instructions and .equipment, pressure-tight joints 
can be made between manufacturer-recommended combina- 
tions of pipe that are as strong as the pipe itself. 

5. Operator Experience 
5.1 Skill and knowledge on the part of the operator are 

required to obtain a good quality joint. Each operator shall 
be qualified in accordance with recommended procedures 
and any regulatory agency or industry organization that has 
jurisdiction over these practices. 

5.2 These procedures require the use of electrical and 
mechanical equipment. The person responsible for the 
joining of polyolefin pipe and fittings should ensure that 
recommended procedures developed for the electrofusion 
fittings involved, including the safety precaution to be 
followed, are issued before joining operations commence. It 
is especially important that the operator be aware of specific 
instructions regarding the use of electrical equipment in the 
presence of a potentially explosive environment. 

6. Electrofusion Joining Processes 
6.1 Electrofusion is a heat-fusion joining process where a 

heat source is an integral part of the fitting. When electric 
current is applied. heat is produced, melting and joining the 
components. Fusion occurs when the joint cools below the 
melt temperature of the material. The specified fusion cycle 
used requires consideration of the properties of the materials 
being joined, the design of the fitting being used, and the 
environmental conditions. See Specification F 1055 for per- 
formance requirements of polyethylene electrofusion fittings. 

6.2 Adequate joint strength for field testing is attained 
tvhen the fitting is not disturbed or moved until the joint 
material cools (Note 2). Bond strength can be affected if the 
joint is not allowed to cool suficently. 

.SOTE 2-Polybutylene undergoes a crystalline transformation for 
several days after cooling below its melt temperature. Although this 
phenomenon has an effect on the ultimate physical properties of the 
marerial. its effect on testing of joints has not been found to be 
significant. If there is any question concerning the effects of cnsralliza- 
rion. tests should be conducted on joints that have been conditioned for 
diifsrent periods of time in order to establish the conditioning-time 
relalionship. 
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The coupling contains an internal heat source. The heat 
source can be: (I) a resistance wire coil located on the inner 
surface of the fitting. or (2) the fitting itself can be made of an 
electrically conductive material. When electric current is 
applied, heat is produced in the fitting melting the inside of 
the fitting and the outside of the pipe. The melted material 
from the two components flow together and fuse as the joint 
cools. A device should be used to secure the joint and hold it 
in axial alignment during the joining process. The device 
may be either an external clamp or one which is integral to 
the coupling. 

7.2 Techtiique 2: Saddle Type-The electrofusion saddle 
technique involves heat fusion of a saddle fitting to the outer 
surface of a pipe. The heat source is located on the fusion 
surface of the concave base of the saddle fitting and can be 
either: (I) a resistance wire coil, or (2) a conductive polymer. 
U’hen electric current is applied, heat is produced at the 
interface of the pipe and fitting, melting the surface of the 
txvo components. The fusion bond occurs when the melted 
materials of the two components flow together and cool 
below the melting temperature of the material. During the 
fusion process, a clamping device should be used to hold the 
fitting in place on the pipe. This device may be either an 
external clamp or one that is integral to the saddle fitting 
itself. 

8. Apparatus 
8.1 General Reconit?retidarions: 
8.1.1 Po\c*er Source-An adequate source of electricity is 

required. Consult the manufacturer’s recommendations for 
the type of power (ac or dc), input voltage. frequency (Hertz) 
and power output (KW) required for proper fusion of 
fittings. A transformer may be required if the source voltage 
differs from the voltage recommended by the manufacturer. 

8.1.2 Extension Cord-If the power source is remote from 
the installation site. an extension cord may be required. 
Select an extension cord of sufficient conductor size to 
deli\.er the required voltage to the control box. 

8.1.3 Control Bos-A control box is required to deliver 
the appropriate amount of energy to the electrofusion fitting. 
Semi-automatic and fully automatic control boxes may 
incorporate either timers or sensing circuits which monitor 
temperatures. current. or pressures in the fittings during the 
fusion process. Not all control boxes are compatible with all 
electrofusion fittings. Consult the manufacturer to determine 
the compatibility of control boxes not made by the same 
manufacturer as the fitting. 

8.1.4 Alignnient Derices-Various types of alignment de- 
vices are available and may be required for a particular 
fitting. The alignment device should prevent movement of 
the components being joined during the fusion and cooling 
cycles. 

8.1.5 Surface Prepararion Equipr?ient--The purpose of 
surface preparation is to remove surface contamination and 
oxidation from pipe or fitting spigot (Note 3). 

NOTE 3-Surface preparation is very important to assure total 
fusion. 

8.1.5.1 Tools-A surface cleaning tool is required for 
certain fitting designs to remove the outer layer or skin of 
material on the pipe or fitting spigot surface prior to fusion. 
Tools used for that purpose are commonly called scrapers. 

Only qualified procedures and approved tools should be 
used. Emery cloth or sandpaper is not recommended. 

8. I .6 Illiscellan~.ous-The following equipment may be 
useful to assist in the electrofusion joining procedure: 

8.1.6.1 Tubing Curia-Used to obtain square end cuts on 
pipe. 

8.1.6.2 Markirig Per?-Used to mark the fitting location 
on the pipe surface for certain fitting designs. It may be 
useful to mark the pipe to define the boundaries before 
scraping or abrading the pipe surface. 

8.1.6.3 Wiping Clorli-A clean. dry. non-synthetic, lint- 
free cloth or paper towel should be used for removing surface 
preparation residue from the joining surfaces. Considerations 
of the hazards of static electricity should be applied in 
selection of a wiping cloth material. 

9. Joining Procedure 
9.1 Precaution-Fusion quality can be afkcted if extreme 

weather conditions exist. Therefore, the ambient tempera- 
ture limits should be considered when making field joints. 
Observe normal precautions in the use of electrical equip- 
ment, especially in wet environments. 

9.2 Technique I: Coiipling Procedure: 
NOTE 4-When fittings are to be used to repair pipe under condi- 

tions where line pressure buildup is anticipated. pressure should be 
blocked off or vented to prevent excessive pressure buildup during the 
joining and cooling cycle. 

shavings. Clean and dry the pipe by wiping with a clean 
paper towel or cloth. 

9.2.2 Remove the outer surface of the pipe using recom- 
mended procedure and tools. Avoid gouging or removing 
excessive material from the pipe surface. Care should be 
taken to maintain the specified minimum wall for the pipe. 

NOTE 5-For certain non-pressure applications. removal of the pipe 
outer surface material may not be required. Consult the manufacturer 
for recommendations. 

9.2.3 If pipe inserts are supplied with the electrofusion 
fitting, install these inserts into the pipe ends. 

NOTE 6-Care should be taken to ensure that fining and pipe joint 
surfaces are properly handled and maintained free of contamination, 
such as dirt, debris. or other sources of contamination such as oil from 
the operator’s hands which could have a deleterious effect on joint 
quality. 

9.2.4 Center the fitting on the pipe ends. The gap between 
the pipe ends should not exceed the recommended value. 

9.2.5 Secure the fitting and pipe in place to prevent 
movement during the fusion and cooling cycles using the 
recommended alignment tool. 

9.2.6 Attach leads from the control box to the fitting. 
Follow recommended procedures to ensure leads are con- 
nected and working properly. 

9.2.7 Activate the fusion cycle in accordance with the 
installation instructions. When the cycle is complete, follow 
the recommended procedures for disconnecting the leads 
from the fitting. 

9.2.8 Allow the assembly to cool before removing the 
alignment tool. Consult instructions for recommended 
cooling procedures. 

9.2.9 Joint Acceptance-Assure the fusion cycle was com- 

9.2.1 Cut the pipe ends squarely and remove burrs or . 
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pleted without interruption for the prescribed time for fitting carefully to avoid contamination of the fusion surfaces (Note 
6). 

9.3.4 Attach leads from the control box to the fitting. 
Follow recommended procedures to ensure that the leads are 
connected and working properly. 

9.3.5 Activate the fusion cycle in accordance with the 
installation instructions. When the cycle is complete, follow 
the procedures for disconnecting the leads 
from the 

removing pipe from the alignment or ,-lamping device. 
Consult instructions for recommended cooling procedures. 

9.3.7 Joint Acceptance-Assure the fusion cycle was corn- 
pleted without interruption for the pr&ibed time for fitting 
type and size being joined. 

e and size king joined. 
.3 Technique 2: Saddle Procedure: 

wiping with a clean paper towel or cloth. 
9.3.1 clean and dry the joining surface of the pipe by 

9.3.2 Remove the outer surface of the pipe using recom- 
mended procedure and tools. Surface preparation is only 
required in the area where the fitting is to be installed. Avoid 

surface. Be careful not to alter the contour of the pipe during 
this procedure. 

9.3.3 Position the saddle fitting on the prepared surface of 
the pipe. Secure the fitting in place to prevent movement 
during the fusion and cooling cycles. Handle the fitting 

gouging or removing excessive material from the pipe 9.3.6 Allow the assembly to stand until it is coo] before 

The American Society for Testing and Materials takes no position respecting the validity of any patent rights asserted in connection 
w,m any item mentioned in this standard. Users of this standard are expressly advised that determination of the validrty of any such 
p r w t  rights. and the risk of infringement of such rights. are entirely their own responsibility. 

This standard is subject to revision at any time by the responsible technical cornminee and must be reviewed every five years and 
if not revised, either reapproved or withdrawn. Your comments are invrted either for revision of this standard or for additional standards 
z d  should be addressed to ASTM Headquarters. Your comments will receive careful consideration at a meeting of the responsible 
iEcnnical cornminee, which you may attend. If you feel that your comments have not received a fair hearing you should make your 
v:e.vvs known to the ASTM Comminee on Standards. 1916 Race St.. Philadelphia. PA 19103. 
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VILLAGE BUILDING SERVICES, INC. OPERABLE UNIT 2 
E'DF PROJECT NO. 20110/1700 ON-SITE DISPOSAL FACILITY 
E'DF SUBCONTRACT NO. 589 LEACHATE CONVEYANCE SYSTEM 

Procedure to perform hydrostatic testing necessary to meet pressure 
leak testing of the LCS and utility HDPE,carbon steel and ductile 
iron piping and fittings. Section 02605 ;  Part 3 . 0 7 ,  Section 02667 ;  
Part 3 . 4 ,  and DCN No.1700-033. 

1.0 Hydrostatic Testing 

1.1 

1 . 2  

1 . 3  

1 . 4  

1 . 5  

Identify and provide all required testing equipment 
apparatus and materials including pumps, hoses, 
calibrated gauges, taps, plugs, drains, temporary 
connections, fittings, applicable PPE & test logs 
necessary to complete specified test(s) prior to 
placing backfill. 

Pipe may be tested outside of trench. 

HYDROSTATIC TESTING CAN BE DANGEROUS, USE CAUTION WHILE 
PRESSURIZING, INSPECTING AND DEPRESSURIZING. DO NOT 
FUSE, WELD, HEAT, OR CUT ANY SYSTEM OR COMPONENT WHILE 
UNDER PRESSURE. 

Notify all pertinent parties a minimum of 2 4  hours prior 
to the start of test. 

Prior to testing, an inspection shall be performed to 
ensure all fusing and/or welding has been completed, 
all bolted connections have been properly blanked-off 
and all equipment which could be damaged by the hydro 
test have been removed or isolated. 

Vents and drains of proper size and rating shall be 
installed to ensure proper venting and to allow complete 
drainage after testing. 

A calibrated pressure gauge shall be installed where it 
can be seen by the hydro pump operator. If this is not 
possible, two gauges may be used, one of which is 
calibrated and installed on the system. ( A reference 
gauge may be installed during preliminary tests as to 
prevent damage t o  the calibrated gauge prior to final 
testing). 
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VBS HYD-000 REV. 1 

VILLAGE BUILDING SERVICES, INC. 
EDF PROJECT NO. 20110/1700 
EDF SUBCONTRACT NO. 589 

OPERABLE UNIT 2 
ON-SITE DISPOSAL FACILITY 
LEACHATE CONVEYANCE SYSTEM 

1.6 The system must be filled with water. Water can be 
obtained from a hydrant at the N. Acccess Rd. 
The air must be expelled from the system and the 
pressure safely raised to the specified hydrostatic 
test pressure. 

1.7 When the specified hydrostatic pressure has been reached, 
the hydrostatic pump must be disconnected and the system 
allowed to stand for the specified duration. Pressure may 
not drop except for pressure expansion and temperature 
fluctuation allowance, nor may it be raised with the 
hydrostatic pump during this time. The system will be 
inspected for leakage, deformation, and/or distortion. 

1 . 8  If leakage or other defects are found during any part of 
testing, the test shall be discontinued and the defect 
repaired. Only after repair is complete may the system by 
retested. 

1.9 Once the complete system has been inspected and accepted, 
the system must be safely depressurized and will be 
drained directly onto the ground. 

2.0 ACCEPTANCE CRITERIA 

2.1 Acceptance criteria for hydrostatic testing is zero 
leakage for the stabilized pressure for the minimum 
duration of the test. Reference specifications for 
expansion leakage allowance. 

2.2 Document test results as per the attached test record and 
retained as a Project Quality Record. 

3.0 REFERENCES: 

3.1 Project Techical Specification 20110/1700, Section 02605; 
Part 3.07; Item C and Section 02667; Part 3.4, Items A&B. 

3.2 ASME B31.9; Section 937.1 Through 937.3. 

3.3 AWWA C600. 

3.4 Manufacturers Suggested Testing Documentation. 

3.5 Driscopipe Technical Note #35 March 9, 1993. 
Hydrostatic Testing of HDPE Pressure Pipelines. 
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' - '' VILLAGE BUILDING SERVICES, INC 

FDF PRWCI'  NO. 20110/1700 
FDFSUBCONTRACI' NO. 589 

MAX OPERATING PRESSURE: 

SPEC./CODE: 

OPERABLEuNIT2 
ON-!SITE DISPO!3AL, FACILITY . 

LEACHATECONVEYANCESYSTEM 

TEST PRESSURE: 

TEST MEDlUlW 

PRESURETESTRECORD 

TEST START TIME: 
TEST FINISH TIME: 

:-- 2 1 9 5 

TEST GAUGE READING: 

TEST GAUGE READJNG: 

, 

TESTRECORD NO. DATE 

LINE SERVICE/ NO.: ILINEMEDIUM: 

REFERENCE DRAWINGSKEST BOUNDAFUES: 

PIPE IN TRENCH o m  

BACKFILL CONDITIONS: 

NO 

ALL REQUIRED GAUGESLUVST. ISOLATED: CONFIRMATION DATE: 

CQC NOTIFIED DATE/TIME 
I 

TESTGAUGE DENT. I CALIBRATION DUE DATE: 

TEST VERIFICATION DATE 

CONTRACTOR 

cLIENT/QC: 

CODE INSPECTOR 

REMARKs/coMMEm: 

TESTED B Y  DATE: 
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A. 
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FEMP LCS-iiPEC-RRr 0 

$mion 02605. High Drnriw Polverhvlm MDPR Manhole. Pim. and Fininns 

Install flanged connections of HDPE pipe and fittings as shown on the Construction . 

Drawings and as follows: 
1. Thennal butt-fuse HDPE flange connection (flanse adapter) to HDPE pipe. 
2. Use Type 316 stainless steel lap joint flange. Outside diameter and drillings shall 

comply with American National Standards Institute (ANSI) B16.1. 
3. Use Type 316 stainless stcel f h g e  bolts, nuts and washers that meets the 

requirements of ANSI B16.1. Lubricate bolt threads prior to attachin_g nuts. 
Tighten bolts to a torque of 100 f5 foot-pounds. 

Bolt HDPE flange adapter and stainless stcel lap joint flanges at the ambient 
temperature of the surrounding soil to prevent relaxation of the flange bolts and 
loosening of the joint due to thermal contraction of the polyethylene. Draw bolts up 
evenly and in line. Redghren -_ bolts 1 and 4 hours after initial tightening. 

1L. 

FIELD TESTING AND INSPECTION 

Notify the CQC Consultant a minimum of 24 hours in advance of any manhole or pipe 
testing or pipe inspection. 

HDPE Manhole Hydrostatic Testing: 
1. Provide testing appararus, including pumps, hoses, gauges, taps, plu_es, drains, 

temporary connections, and fittings to perform testing in accordance with this 
Section. . 
Hydrostatically test each HDPE manhole and primary containment after final pipe 
connections have been completed and after backfilling. Hydrostatically test each 
HDPE manhole, each primary containment vessel of each LDS manhole, and the 
primary containment of the permanent lift station using the following method. 
a. Perform each test in the presence of the CQC Consultant and in accordance 

with the detaikdprodure approved d e r  this Section. 
b. Temporarily seal any holes or gaps. 
c. Fill the HDPE manhole to 6 inches below its top with clean water. 
d. Monitor the level of water for a 4-hour period. 
e. Identify any leaks, remove the water, and make repairs to the HDPE 

manhole or primary containment. A leak is defined as any water level drop 
over the test period except for an anticipated drop due to material relaxation 
and expansion. The anticipated drop must be demonstrated in the approved 
test procedure submitted by the Subcontractor in accordance with this 

2. 

Section. 
f. Retest the 

achieved. 

GE3900-22.1 IF9630222.SPE 

HDPE manhole or primary containment until a passing test is 

02605- 1 1 ' 96.10.7 

157 
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FEMP LCS-SPlk-REV 0 
-on 02605. Hinh M s W  PO lvnhvlene (WDPE) Murhola. Pi=. and F- 

Aftcr completion of the test, remove temporary seals, pump the HDPE 
manhole or primary containment dry, and dispose of tcst water. 

Pipe and Fittings Hydrostatic Testing: 
1. Provide testing apparatus, including pumps, hoses, gauges, taps, plugs, drains. 

temporary conne!ctions, and fi-s to perfom testing in accordance with this 
Section. 

I 
I 2. HDPE pipe hydrostatic testing: 

b. 

lF c. J 

D. 

E. 

d. 

e. 

f. 
g. 

h. 

1. 

. -  - 
Pressure test all installed HDPE solid wall, carrier, and containment pipe 
prior to placing fd over the pipes. 
Perform tests in the presence of the CQC Consultant and in accordance with 
the detailed test procedure submitted by the Subcontractor in accordance with 
this Section. 
Test HDPE solid wall and &er pipe at psi internal pressure for 
gravity pipe systems and a t e s i  internal pressure for force main system. 
Test pipes in accordance with ASME B31.9 5937.1 through 5937.3. 
Test HDPE containment pipe at 15 psi internal pressure. Test containment 
pipe in accordance with ASME B31.9 9937.1 through 5937.3. 
Test pipes at the required internal pressure for a minimum of one hour after 
the pressure in the pipe has stabilized. The test duration does not include the 
initial expansion phase after the pipe is first pressurized. The duration of the 
expansion phase shall be as recommended by the Manufacturer. 
Identify any leaks, remove the water, and make repairs to the pipe. 
Retest the pipe until acceptance criteria arc achieved in accordance with the 
approved procedures for testing prior to placing backfill over the pipe. 
Test gauges shall be calibrated within one year of date of test. Calibraticn 
shall be traceable to ~ t i 0 ~ 1  or industry standards where possible. 
Acceptance criteria for hydrostatic testing is zero leakage for the stabilized 
pressure for the minimum duration of the 

Subcontractor may substitute air testing in lieu of hydrostatic testing if authorized in 
writing by the Construction Manager. Submit detailed work plan for review and 
approval by the Construction Manager. 

HDPE Pipe Inspection 
1. Inspect fusion joints for evidence of excess or insufficient bead size, 

conramination, offset, or any other evidence of inadequate joining. The surface 
of the HDPE pipe shall be clean at the time of inspection. Wipe or wash the 
HDPE pipe surface if surface contamination inhibits inspection. 
Repair any pipe sections where greater than 4 percent pipe diameter deflection 
from vertical is observed. 

2. 

1 9 5  
4 

GU WO-22.1 IF963022 .SPE 
e 02605- 12 96.10.1 
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DCN NO. 1700-033 
LEACHATE CONVEYANCE SYSTEM 
Pipe Hydrostatic Testing 

(13) RESPONSE 

Technical Specification Section 2605 Part 3.07 shall be changed as follows: 

Article C.2.a Add sentences "At pipe locations documented and approved in writing by 
the Construction hfanager the Subcontractor may, at his own risk, pressure 
test pipe after placing fill over the pipes. Locations of all joints. fittings. 
etc., shall be documented before backfdling. The test procedure shall be 
as specified, except the test duration shall be minimum 3 hours. " 

k t i c i e  C.2.c. Replace "120 psi " with " 50 psi " and I' 130 psi internal pressure for " with 
" 95 psi internal pressure for the LCS ". 
Add sentence " Test pressures for other pipe systems shall be in 
accordance uith ASME 83 1.9 937.3.4 and as otherwise specified. " 

5' 

All other Articles of Section 02605 Part 3.07 remain unchanged. 

The approval of pipe locations to be tested after backfilling should be evaluated on a case by case 
basis and where a definite need to delay testing has been established. When properly prepared, 
the subcontractor can complete testing rather quickly and efficiently and even during weather 
conditions when backfilling may not be suitable. 

.I 
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i L  21 e Response to NCR 1700-005 Dated 16 Sept. and FDF Construction EvaluatioIiComments 

Apparently, the subcontractor’s field personnel were unaware of FDF’s instruction to 
follow DCN 1700-058, as verified by VBS’s statements and the actions by VBS in the 
field. DCN 1700-058 requires a specific procedure for compacting by flooding and that 
procedure was not initiated by VBS or FDF at this location. The GeoSyntec Site 
Manager and Resident Engineer were notified of the field actions on the date of the 
occurrence and did not note any attempt to initiate a flooding procedure per the DCN. 
Density measurements were not performed, because the flooding procedure was not 
initiated and the pipe embedment fill was immediately covered with clay. VBS field 
supervisor stated that they were directed to do so by FDF and Rick McGuire confirmed 
the action when contacted fiom the field. The non-conformance was warranted. 

Since FDF construction approved the construction area under question, FDF 
(Engineering, Management, QA etc.) should decide if they want to investigate the pipe 
embedment fill in-place density to determine, if, after confinement and placement and 
compaction of clay cover fill, the in-place density meets the requirements of the DCN. 
The minimum density requirement, determined per DCN 1700-058, is 108.1 lbs/ft3, If 
test pits are used a minimum of 3 test pits are recommended. 

Jeph McMichen d& v L  
Site QC Manage 

Daniel Bodine v o d Y e  

9 5  - 

Resident EngineerL 
I 
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RESPONSE TO CONSTRUCTION NONCONFORMANCE REPORT NO. 1700-065 

19. EVALUATION OF PROPOSED CORRECTIVE ACTION (CONTINUATION SHEET) 

FDF disputes several of the items described in Section 11 (Nonconformance) of this 
Construction Nonconformance Report (1 700-005). The subcontractor was 
instructed that he could follow the requirements of DCN No. 1700-058 and flood 
the pipe bedding material as called for on the DCN. This decision was not made t o  
"speed up the process, before it rained" as stated in the nonconformance report, 
but was made because FDF Industrial Hygiene did nor have enough working carbon 
monoxide (CO) monitors t o  support the use of a vibratory plate compactor in all the 
areas that the Subcontractor was working a t  the time. 

DCN 1700-058 calls for the water levels in the trench t o  be visually verified by CQC 
personnel (GeoSyntec) and for the fill t o  be inspected and the dry density measured 
by the CQC personnel. The nonconformance report does state why  this was not 
done, prior t o  placement of clay. The Subcontractor was not instructed by 
Construction Management to  place clay material prior t o  inspection and testing as 
implied in the nonconformance report. The nonconformance report does not state 
whether any density measurements were performed t o  determine i f  the density 
requirements defined in Paragraph 8.h of the attachment t o  DCN No. 1700-058 
were met. In the absence of such a test, Construction does not believe that a 
nonconformance is warranted. 

Construction believes that the density of the bedding is at least as good as that 
required by DCN No. 1700-058. If the COC Engineer must validate the density, it is 
recommended that test pits be excavated at random locations in the affected area. 



-. 'h . 
27. CO ntinuation from Block 19: 

1211 7197 

Subsequent to  this NCR and initial responses by FDF and the CQC Consultant, 
GeoSyntec, pressure testing of the 6-inch gravity line near Sta. 31 + 55 was 
performed. A test plug became lodged in the pipe and required excavation for 
removal. , 

At the time of excavation, FDF Engineering and Construction personnel (J. Jenkins 
and R. McGuire) viewed the excavation and backfill and have concluded that it 
meets the intent of the specification and is satisfactory. The temporary gravity line 
in this area has been backfilled for approximately three months and there appears to 
be no evidence of ground subsidence or settlement. The 1 O-inch containment pipe 
and 6-inch carrier pipe have also passed pressure testing. The carrier pipe has been 
photographed and, again, there appears to  be no evidence of settlement (see 
attached photographs). FDF therefore believes the pipe embedment is satisfactory, 
no additional work is necessary, and the temporary gravity line is "acceptable "as- 
is." 

R. L. McGuire - FDF Construction 
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Use of PE 2406 Electrofusion couplings raises two design questions relative to their 
acceptable use. One is compatibility with PE 3408 pipe and the second is design 
properties of the coupling. Coupling manufacturer, Central Plastics, has confirmed that 
their couplings are compatible with a whole range of polyethylene materials from a low 
end of the medium density ( PE 2406) range to a high end of the high density (PE3408) 
range. See attached manufacturer literature obtained from their technical department. 

The second concern is the hydrostatic design pressure rating. The PE 2406 standard 
ratings are less than those for PE 3408, the specified grade. However. the couplin, os are 
designed to have a safe operating pressure of atleast 125 psi and have been tested without 
failure at hgher pressures and 'temperatures. The safe operating pressure is 
approximately twice the operating pressure for the SDR 26 pipe being used (64 psi) and 2 
1/2 times the specified test pressure for the gravity pipe systems (DCN No. 1700-033). 
As always, the pipe and fitting is subject to a hydrostatic pressure test before acceptance. 
Attached is manufacturers documentation on safe operating pressure obtained fiom their 
installation procedures manual. I 
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r Houm to Fsllurs 

1000 * 
I Intemal Prosrum Temperature I 

176°F (80°c) 130 PSI 
68°F (2OOc) 27s PSI 2500 - 

Performance: 

- 2-tps 45 10 30 2.5 20 #l 013 i fa t3  
3 IPS 90 10 30 2.5 20 #1 on #ai3 
4 IPS 120 10 45 2.5 20 #lo13 #at3 
6 IPS 500 15 1 hour 2.5 20 #lo13 # 0l3 
REDUCERS: 
3 4  x ll2 CTS 20 5 30 1 .o 10 #12a #lo13 

i 2195 

1 IPS x 1/2 CTS 25 5 30 1 .o 10 #lrn 10 
1 IPS x 112 IPS 30 5 30 1 .o 10 #12n #I on 
1 IPS x 3 4  IPS 30 5 30 1 .o 10 #la3 #lo13 
1 IPS x 1 CTS 30 5 30 1 .o 10 #1 2t3 #lo13 
TAPPING TEES: 

F 

Central Electrofusion Fitting? typically ;ictiieve the following performance test 
results. 

2 x 1  90 10 30 1 .o 10 # l a 3  Ko13 - 

3 x 1  90 10 30 1 .o 10 #la3 #loa 
4 x 1  90 10 30 1 .o 10 #12n #lo13 
6 x 1  90 10 30 1 .o 10 # l a 3  #1 on 

C. 

. .  

Saddle Impact: Falling Weight 10 Ib. from 7 ft. 

Safe Operating Temperature: - 1 O O F  to 1 2 O O F  (-23OC to 49OC) 

Safe Operating Pressure: 125 PSI 
Compliance With Standards: Central Electrofusion Fittings meet the re- 
quirements of ASTM F1055. 

. .  
" 0 * .  ' 

Electrical Requirements and Cooling Times 

Rttlng Fusion Clamped Toai  Generator Extension 
time in time In cooling KVA Breaker cold si29 

seconds minutes t h e  minimum 2s n. 50 n. 
COUPUNGS: 0 

112 CTS 20 5 30 1 .o 10 #12/3 #1 013 
112 IPS 20 5 30 1.0 10 #12/3 #10/3 
344 IPS 25 5 30 1 .o 10 #12/3 #lo13 
1 CTS 25 5 30 1.0 10 #12n 10 
1 IPS 40 5 30 1 .o 10 #12n 10 
1 114 IPS 45 10 30 1.5 10 #l2a 11013 

I 1 1 1 4 x 1  45 10 30 1 .o 10 # l a 3  #lo13 I 
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August 25,1998 

Mr. Rick McGuire 
Fluor Daniel Femald 
P.O. Box 538704 
Cincinnati. OH 45253-8704 

CENTRAL PLASTICS COMPANY 
1901 West Independence 
P.O. Box3129 
Shawnee, Oklahoma 74801 
Phone: (405) 273-6302 
Engr. Fax: (405) 878-4935 

Reference: Village Building Services 
Leachate Conveyance System 
Femald, OH 
Subcontract No.: FSC 589 
VBS Job No.: 0197 

Dear Mr. McGuire: 

c 
I --cc ,- .. . - - 

i Rick E. Springer, P.E. I Product Engineering Manager 
Direct Phone: (45) 878-3946 
Direct Fax: 1405) 878-5946 
Email: rsplnger~cen~raIplasl~.com : 

Attached please find a copy of our failure analysis report concerning the failures experienced by Village 
Building Services on a dual containment system at the above referenced job site. 

Two sets o i  failed joints (a set consisting of one 6" coupler on the camer pipe and one 10" coupler on 
the containment pipe) were subjected to numerous tests in our Engineering Lab. Our resulting 
conclusion is that the joints failed due to improper installation techniques, consisting of insufficient pipe 
preparation and the introduction of holes in the lo" pipe located diredly under the fusion zone resulting 
in insuffiaent interfaaal pressure. 

It is our understanding that Village Building Services experienced only 12 failures of the 10" couplers 
during their installation, and subsequently repaired those by extrusion welding the couplers to the pipe. 
Apparently, there were no failures of the 6" couplers. Based on the results of our analysis, we believe 
that &I joints created using these installation techniques are suspect and could potentially fail due to 
any number of factors including (but not limited to) pipe expansionlcontradion and ground movement. 

Both the contractor Village Building Sewices and our distributor ISCO Industries have been notified of 
these findings. 

If you have any questions or comments concerning this report or it's content please let me know. 

Sincerely, 

Rick E. Spridger, +.E. 
Product Engineering Manager 

Copy: Phil1 Pourchot Teny Stiles 
Bab Sehom Rick Hart 
Rocky Wade C!ay Hamilton 
Dane Johnson 
Terry S?iles Jimmy Kirchdorfer. Jr. - ISCO 
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Destructive Testing. 
The destructive testing that was performed on couplings consisted of both bendstrip testing and joint 
crush testing. 
* For a bendjstrip test, thin sections are cut from the dissected couplingpipe joint. One half of the thin 
secrion is secured and the other is bent from 90" to 180" around. This allows a good visual view of the 
overall joint area. It also shows how well the fitting is bonded to the pipe and the strength of the joint 
itself. 
* The crush test (see Appendix 2) was performed according to ASTM F1055 Sec. 9 4.1 Jolllr crush 
resf. 
of the electrohsion joint. 

The pipe sections were situated in the jaws of a hydraulic press and crushed to 

I. Introduction 
The scope of this project was to evaluate two 10"IPS electrohsion coupling used on a dual containment 
line that were leaking and determine the cause of the leaks. Also included in this study were two 6"PS 
electrofusion couplings that were joining the carrier pipe situated inside the 10" containment pipe. The 
fittings were installed on a leachate conveyance system at the US Depanment of Energ Fernald Environ- 
mental Manasement Project at Fernald, Ohio. 

II. Background 
The 1O"IPS containment pipe for the leachate conveyance system was pressurized to 15 psig. During this 
pressure test, leaks were detected in the 10" electrohsion couplingjoints. Repairs were made to some of 
the 10" couplings via extrusion welding around the ends of  the couplings. Two samples were returned to 
Central Plastics for evaluation as to the cause of the leaks. 

HI. Procedure 
The couplings were labeled in two sets: Set A consisted of I-I0"IPS electrofusion coupling (A-10) and 
1-6"IPS electrofusion coupling (A-6). Set B consisted of 1- I0"IPS electrofusion coupling (B-10) and 
1-6"IPS electrohsion coupling (B-6). The part numbers and lot numbers of each fitting were recorded as 
well as the coil resistance and identification resistance of each coupling (if able to measure) were also 
recorded. 

Pressure Testinc: 
A pressure test was conducted on one of the IO" couplings (A-10). The other couplings did not have 
enough exposed pipe to butt hse end caps onto for the pressure test. Caps were hsed to the exposed 
sections of 10" pipe. The assembly was pressurized to 30 psig and leak detection fluid was used to iso- 
late any leaks. At 30 psig, a sectional area of the coupling was leaking. The leaking area was marked 
and photographs were taken of the leaking coupling. 



Coupling -4-6: 
Pressure Test: No pressure test was performed on coupling A-6 as the pipe length on one side of the 
coupling was not long enough to fuse another section of pipe or a butt fusion cap. 

FA-980 I O  Page 2 
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Couplin2 .A- I O  
Pressure Test: The A-IO coupling joint was visually inspected and found to have holes drilled in through 
the I0"IPS polyethylene pipe (see Appendix A-3a). The holes in the pipe were approximately I .OS" in di- 
ameter and located directly under the hsion zones of the I0"IPS electrohsion coupling. The ends of the 
pipe were capped off and air pressure was applied through a transition fitting that was inserted into one 
of the I0"IPS butt hsion caps (see Appendix A-3b). Leak detection fluid was applied to the areas 
around the coupling. Air pressure was increased and a leak was detected. 

Destructive Tests: The coupling was cut in half along the area where the holes were cut into the I0"IPS 
polyethylene pipe (see Appendix A-3c and A-3d). As a result of the holes being drilled in the I0"IPS 
pipe, molten polyethylene material from the coupling was able to flow into the openings resulting in an 
overall decrease of interfacial joining pressure. Portions of the dissected coupling were subjected to a 
joint'crush test and failed the test when the coupling totally disengaged From the'pipe. Additional sec- 
tions were cut from the joint area and subjected to broad width and thin width bend tests. In all bend 
tests the coupling separated from the pipe with no bonded areas detected.$This was due to no scraping of 
the pipe surface (see Appendix A-3e). 

-L 

- a -  
- 

Destructive Tests: The coupling was cut in half. One half of the joint was subjected to a crush test. The 
fitting failed the joint crush test with the fitting totally separating from the pipe with no bonded areas de- 
tected. The other half of the coupling joint.was subjected to a broad width and a thin width bend test. In 
all bend tests the coupling separated From the pipe with no bonded areas detected. The fitting failed the 
bend test. 

Couulins B- I O :  
Pressure Test: No pressure test was performed on coupling B-IO as the pipe length on one side of the 
coupling was not long enough to hse  another section of pipe or a butt fusion cap. 

Destructive Tests: Coupling B-10 also had holes drilled into the I0"IPS pipe directly under the fbsion ar- 
eas of the coupling (see Appendix A-30. The coupling was cut in half and subjected to both joint crush 
and bend tests. Portions of the dissected coupling were subjected to a joint crush test and failed the test 
when the coupling totally.disengaged From the pipe. Additional sections were cut from the joint area and 
subjected to broad width and thin width bend tests. In all bend tests the coupling separated from the 
pipe with no bonded areas detected. This was due to no scraping of the pipe surface. 

.I 

Couolinz 8-6. 
Pressure Tes:: So pressure tesr was performed on CoupIinS B-6 as the pipe length on one side of the 
:ouphg was not ion2 enouzh to hse  another section of pipe or a butt fusion cap. 

Desrmive Tzsts: The cou?ling was cut in half One half of the joint was subjected ro a crush test. The 
3trinz failed ;he joint crush :est with the fitting totally separating From the pipe with no bonded areas de- 
:ected. The other half of the coupiing joint was subjected to a broad width and a thin width bend test. 111 

111 Send t e S i j  ;he zoupling separated from the pipe with no bonded areas detected. The fitting failed ihe 

\?? 
lend test 
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1O"IPS Electrohsion Couplincs 
On the basis of our findings, the cause for the leaking I0"IPS electrohsion couphgs was due to two fac- 
tors. One factor was that holes were drilled in the I0"IPS PE pipe directly under the hsion zones on the 
10" couplings resulting in a drastic 'loss of interfacial-hsion pressure., This hsion pressure is critical in 
order to form a good, sound electrohsion joint: There are"three elements in making a polyethylene joint. 
Heat, Pressure, and Time. From our analysis of the 10" couplings, one o f  the key elemenrs (pressure) 
was substantially reduGed and in isolated areas was basically eliminated. 

- a -  

The second factor was tbat there was no preparation of the PEpipe. One of the most important steps in 
electrohsion joining is to properly prepare the polyethylene pipe by scraping off the outer surface The 
outer surface / skin of polyethylene pipe acts like a barrier preventing the materials in the coupling and 
pipe from hsing properly, thus forming the joint. The outer surface of polyethylene pipe contains oxida- 
tion as well as die lubricants which are used in the extrusion process. Any foreign matter on the pipe's 
surface acts as contaminants preventing the joining of the two polyethylene components (pipe and fitting). 

6"IPS Electrohsion Couplings: 
The 6" couplings were not originally part of the analysis, however, since they were included in the re- 
turned sets of couplings they were evaluated by destructive testing. The 6" couplinss (A-6 and B-6) 
were destructively tested in the same manner as the 10" couplings. The evaluations of the crush and 
bendstrip tests on the 6" couplings revealed that the 6"XPS polyethylene pipe was not prepared at all. 
Only minor surface scratches were noticeable, probably due to the pipe being dragged. The outer surface 
of the 6"LPS pipe had not been scraped. The main concern for, these joints is the long term quality of the 
joints since the pipe was not scraped. Since the pipe was not scraped, there was no joinins of polyethyl- 
ene materials between the couplings and the pipe. Basically only a compression joint, not a hsion joint. 
exists between the pipe and fittings. Even though the joints passed an initial pressure test, the Ions term 
performance of the joints is questionable. Over time, with season& changes .and changes in the ground 
temperature, the pipe wilI expand and contract. This expansion and contraction of the polyethylene pipe 
will cause the joints to weaken and probably leak. 

Overall Conclusion: 
The overall conclusion as to why the I0"IPS electrohsion couplings leaked was due to no preparation of 
the pipe surface and a substantial loss of joining pressure due to the holes being cut into the 1O"IPS pipe 
directly under the hsion zones of the I0"IPS couplings. 

Appendices: A -  1 .  Coupling Information Chart 
A-2. Referenced standards and procedures. 
A-3 .  Photocraphs 
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M026t  8 0 

. B-10 I 0.820 118 lMO478 3 0 

~~ 

A-6 0.650 454.2 

Page 4 

B -6 I 0.652 

. J - -  

, i ; ; ;  219% 
% 

454.8 1MO2628O 7/97 

Coupling Information Chart 
LD Resistance 

Number 
1 1 1 1  0 I - 0.816 ~ - 1  I18 1 A4047830 I 9/97 II 
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Appendix A-2 

A-2a-1 to A-2a-2: 
ASTM F 1055: Standard SDecification for Electrofusion Type Poivethvlene Fitt ing for Outside Diameter 
Controlled Polvethvlene PiDe and Tubing, Section 9.4.1 Joint Cnrsh Test 

A-2b-1 to A-2b-3: 
ASTM F 1290: Standard Practice for Electrofusion Joining Polvolefin Pioe and Fitting 

A-2~-1  to A-2~-3: 
Central Plastics Electrofusion Operation And Training Manual: Standard Joining Procedures. 
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ngs at random and prepare specimens W 
,ection 8. From the four specimens. 
ens each in accordance with 8.1.1 and 

cimens in accordance with Test Method 

ling or j z n t  shall constitute spec- 

Jf any one of thefour specimens shall ' Of the test. Of One Of the four 
d is cause for retest of four additional 

ed at the failed specimens joining tempera- 
i f  any of these four additional specimens 

d u r e  of the tcst 
led Pressure Test: 

:t four fittings at random and prepare specimens 
:e with Section 8 of this specification. From the 
ens, condition two specimens each in accordance 

with T~ Method 
be at 80 TC. The 

ected to pipe fiber stresses of 580 psi 
670 psi (4.6 mPa) for 170 h. Joint 

within these time periods. Any 
periods must be of the pipe, 

r joint and must be of a "brittle" 
d e . "  If ductile pipe failures occur, 
he test and repeat until 170- or 
tle failures art achieved. 

2 .3  Failure of the fitting or joint shall constitute spec- 

4.2.3 Failure of any one of the four specimens shall 
Institute failure of the test. Failure of one of the four 

hecirnens tested is cause for retest of four additional 
failed-specimens-joining tempera- 

Lure. Failure of any of these four additional specimens 
constitutes a failure of the test. 

9.3 Tensile Srrength Test: 
9.3.1 Select four fittings at random and prepare specimens 

in accordance with Secrion 8 with the exception that it is 
xnnissible, on pipe sizes above 4 in. (102 mm) IPS, if limits 
o i  tensile machine will not allow 25 % elongation with pipe 
ipecimens of three-pipe diameters, to test with free pipe 
ienghs of 20 in. (304-mm) minimum. From the four 
jpecimens. condition two specimens each in accordance with 
3.1. I and 8.1.2. 

9.3.2 Test the specimens using the apparatus of Test 
\!e:hcd D 638. Test at a pull n t e  of 0.20 in. (5.0 rnm) per 
.,.n. _ _ _  . a .  

9.3.; Failure of the fit t ing orjoint as defined in S.3. shall 
-. 3 n s i i I u : ,P s peci rn e n fa i i u re. 

2ilure of any one of the four specimens shuli 
. . ,  ~3 *.: failure of the tssr. Failure of onc ol' thc four 
.;>c::mczs resrcd is cause for rctest of four addiLiona1 I 

-#-i*. r - t iu rc  01' any 0 1  [ hex  lour additional swcc.imcri\ FIG. 2 Coupling C ~ s h  Test Anangernent 

FIG 1 Preparation of Coupling Specimen for Cfush.Test 

constitutes a failure of the test. 
9.3 Joint Inregrity Tests-Socket type joints and saddles 

illustrations ofjoint crush tests are offered in-9.4. I-and 9.4.: 
as test methods which are useful as an evaluation of bonding 
strength betwezn the pipe and fining. Similar test evaluations 
as agreed upon between purchaser and seller are of q u a l  
value in perfoming such evaluauons and may be substituted 
with such agre:mCnts. 

9.4.1 Joint Crush Test: 
9.4.1.1 Select four fittings at random and prepare speci- 

mens in accordance with Section 8. From the four speci- 
mens, condition two specimens each in accordance with 
8.1. I and 5 - 1 2  (Note 3). 

NOTE ;-It is ;rrmissiblc to u t i h  in joint integrity testing swi- 
mens from the quick-bum tests conducled in 9.1 after Visually daer- 
mining that aeitk:: the joint area nor the pipe segment to bc cnrshcd 
was a pan of the %h~rc mode in the quick-bum test. 

9.4.12'Slit socket joints longitudinally as illustrated in 

in 

T h E J A v s o F V l s E  m BE Pas- 
1 V 4 '  m 

- (  
CI 

.:',.".'lmcns. jcincd 31 rhc failcd specimcns joining tcrmpcm- L,! ? J 

' 1 ' 1  I 



FIG. 3 Coupling Crush Test 

j .  1 as near the centerline of the pipe as practical. Pipe 
ghs  extending out of the socket may be cut back to a 

inimum of 3 in. (76 mm) for ease of placing in a vise. 
9.4.1.3 Place each specimen half in a vise such that the 

outermost wire of coil is within 1.250 c 0.125 in. (32 f 3 

portion of the specimen (Fig. 2). 
9.4.1.4 Tighten the jaws of the vise on the pipe until the 

inner walls of the pipe meet (Fig 3). Repeat crush test on 
both halves and each end of specimen. at all ends, where a 
joint exists. 

9.4.1.5 Separation of the fitting from the pipe at the 
fusion interface constitutes a failure of the test. Some minor 
separation at the outer Limits of the fusion heat source up to 
IS 5% of the fusion length may be seen. This does not 

' I  

i rnm) of vise jaws, with the jaws closing only on the pipe 

Z a - Z  

F 1055 
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c-ongitiilc :I IiiIiirc. i ~ u c . t i I ~  t;iiIurc t i1  [ t i c .  pipe. litlirig. or [tic- 
wire insulation marcrial. I <  accrpt3blc s long 3s rhr. hond 
intcrtcc rcmains 1ntx- t .  

9.4. i .6 Faiiurc (IC 311:- onL' c d  (tic i i w r  \pc.iiiiicns xha11 
constitutc failure of thc test and is ciusc for retest d iour 
additional fittings. joined at the same temperature is the 
failed specimens. Failure of any of rhcsc four additional 
specimens constitutes a failure of the test. 

9.4.2 Saddle Type Joints (Nor F d -  l l iup  Design): 
9.4.2.1 Select four fittings at random and prepare speci- 

mens in accordance with Section 8. FrQm fhe four speci- 
mens. condition two specimens each in accordance with 
8.1. I and 8. I .2 (see 9.4). 

9.4.2.2 Pipe lengths extending from saddle joint may be 
cut back clear up to the outer edges of the saddle for 
convenience of handling, if desired. however, i t  is not 
necessary. The length of the pipe extending beyond the 
saddle is not important to this test (Fig. 4). 

9.4.2.3 Place the specimen in vise jaws as shown in Fig. 5.  
such that vise jaws are within '12 in. of saddle bottom and the 
jaws will close only on the pipe ponion of the specimen. 
Saddle designs incorporating a bottom half saddle w d  need 
the bottom half removed for this test. Saddle designs 
incorporating a full-wrap single piece saddle are to be tested 
as in 9.4 socket type joints (Figs. 2 and 3). 

9.4.2.4 Tighten the jaws of the Vise on the pipe until the 
inner Galls of the pipe meet (Fig. 6). 

9.4.2.5 Separation of the fitting from the pipe at the 
fusion interface constitutes a failure of the test. Some minor 
separation at the outer limits of the fusion heat source up to 
15 9% of the fusion length may be seen. This does not 
constitute a failure. Ductile failure in the pipe. fitting. o r  the 
wire insulation material. is acceptable as long as the bond 
interface remains intact. 

9.4.2.6 Failure of any one of the four specimens shall 
constitute failure of the test and is cause for retest of four 
additional fittings, joined at the same temperature as the 
failed specimens. Failure of any of these four additional 
specimens constitutes a failure of the test. 

9.5 Evaluation for Voids-When dissecting electrofusion 
joints for the integrity tests in 9.4, or any reason. voids at or 
near the fusion interface may be exposed. The voids, should 
they be present, are a phenomenon of the electrofusion 
process, due to trapped air and shrinking during the cooling 

I 

FIG. 4 Preparation of Saddle Specmen for Crush Test 
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EIectrofusion Joining Polyolefin PipL and Fittings' ... -. 

4. Significance and Use 
4.1 Using the procedures in -*-ions 8 and 9. the manL 

facturer's instructions and equipment, pressure-tight join: 
can be made between manufacturer-recommended corn bin: 
tions of pipe that arc as strong as the pipe itself. 

5. Operator Experience 
5.1 Skill and knowledge on the part of the operator ar 

required to obtain a good qualhyjoint. h c h  operator shal 
be qualified in accordance With recommended procedure 
and any regulatory agency or indusuy organization that hz 
jurisdiction over thex practices 

S.2 Thex procedures require the use of electrical anc 
mechanical equipment. The pcrson responsible for t h e  
joining of polyolefin pipe and fining should ensure tha: 
recommended procedures developed for the electrohsior 
fittings involved, including the safety precaution to b 
followed. are issued before joining operations commence. I: 
is especially imponant that the operator be aware of spmfic 
instructions regarding the use of CleCtrical equipment in the 
presence of a potentially explosive environment. 

6. Elechofusion Joining Processes - 
6.1 Elearofusion is a heat-fusion joining process where 2 

heat source is an integral pan of the fitting. When electric 
current is applied. heat is produad, melting and joining the 
components. Fusion OCCUK when the joint cools below the 
melt temperature of the material. The specified fusion cycle 
used requires consideration of the properties of the materials 
being j o i n 4  the design of the fitsing being used, and the 
environmental conditions. See Spcdfication F IO55 for per- 
formance requirements of polyethylene elearofusion fittings. 

6.2 Adequate joint strength for field testing is anained 
when the fitting is not disturtxd or moved until the joint 
material cools (Note 2). Bond strength can be affected if the 
joint is not allowed to cool sufficently. 

NOTE 2-Polybutylene undcrgocs a aytaUinc transformation for 
xveral days afkr  coohng below IU mdt tempcratm. Although thu 
phcnornenon har an effm OD the uhnau p h p d  propma of the 
matcnal. tu effect oa rauog of JOU~LS has not k n  found to bt 
ngnificlnr. If chce IS any quauon c o n m n g  the cffecrs of c r y d i ~ a -  
rion. tcsu should be conduacd on joints that have been condltloned fer 
diffcrcnr pcn0cI.s of ume m ordcr KO a u b k s h  h e  condmonrng-ume 
relationship. 

7 .  C13ssiliration 
7. I 1;dintqiw 1. CoIlplin.? Tvpe-The electrofusion cou- 

piing technique involves heat fusion of pipes w t h  3 tubular 

1. Scope 
1.1  This practice dep ibcs  general procedures for making 

joints with polyolefin pipe and fittings by means of 
elearofusion joining techniques. These should be regarded as 
general procedures and not as a substitute for the instailation 
procedures spedficd by the manufacturen. Manufacturers 
should be requested to supply specific recommendations for 
joining their products. 

NOTE 1 - R e f m a  to the manufacrurrr in this pradcc is defined as 
the elmrofusion fitring manufactum. 

I .Z The techniques covered are applicable only to joining 
polyolefin pipe and fittings of related polymer chemistry, for 
example, polyethylenes to polyethylenes using a polyeth- 
ylene electrofusion fitting. Consult the manufacturer's rec- 
ommendations for compatibility of the electrofusion fitting 
with the specific pipe or fitting material to be joined. 

1.3 The elearofusion joining technique described can- 
produce sound joints between polyolefin pipe and fittings. 
provided that a l l  products involved (that is, pipe and fittings) 
meet the appropriate ASTM specifications. 

1.4 This standard does not purpon ro address all of the 
safetv problems, i/ any, msociaed with its use. Ir is rhe 
responsibiliry of rhe user of [his standard to esrabiish appro- 
priate safety and health praciices and determine the applica- 
bility of regularory limirarions prior to use. 

2. Referenced Documents 

2. I ASTM Srandards: 
D 1600 Terminology for Abbreviated Terms Relating to 

Plastics2 
-1 F 4 I2 Terminology Relating to Plastic Piping Systems3 
F 1055 Specification for EIenrofuion Type Polyethylene 
Fittings for Outside Diameter Controlled Polyethylene 
Pipe and Tubing' 

0 

3. Terminology 
'3 .  I Definirions-Definitions are in accordance with Ter- 

minology F 412, and abbreviations are in accordance with 
Terminology D 1600. unless otherwise specified. 

3.2 Description of Term Specific to This Siandard: 
3.2. ! conrrol box-the apparatus placed between the 

poucr source and the elcctroiusion fitting to rqulaie energy 
input to the fitting. 
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'l'hc coupling contains an intcrnal heat sourcc. 1lic I~L'JI 
source c ~ i i  hc: ( I )  a resistance wire coil locrr~cd tin thc iiincr 
Lurlicc ul'the lilting. or(-') the filting itdl'cm hc made cil'an 
clcctncally conductive material. When electric currcnt is 

applicd. hrai is produced in the filling melting the insidc ol' 
the litting and the oulside of the p ip .  The mclted matcrid 
from the two components flow together and fuse as the joint 
cools. A device should be used to secure the joint and hold i t  
in axial alignment during the joining process. The device 
may be either an external clamp or one which is integral to 
the coupling. 

7.2 Technique 2: Saddle Type-The electrofusion saddle 
technique involves h u t  fusiohof a saddle fitting to the outer 
surface of a pipe. The heat source is located on the fusion 
surface of the concave base of the saddle fitting and can be 
either: ( I )  a resistance wire coil. br (2)  a conductive polymer. 
When electric current is applied. heat is produced at the 
interface of the pipe and fitting, melting the surface of the 
two components. The fusion bond occurs when the melted 
materials of the two components flow together and cool 
below the melting temperature of the material. During the 
fusion process, a clamping device should be used to hold the 
fitting in place on the pipe. This device may be either an 
external clamp or oce that is integral to the saddle fitting 
itself. 

8. Apparatus 
8.1 General Recommendations: 
8.1. I Power Source-An adequate source of electricity is 

required. Consult the manufacturer's recommendations for 
the type of power (ac or dc), input voltage, frequency (Hem) 
nd power output (KW) required for proper fusion of 

differs from the voltage recommended by the manufacturer. 
8. I .Z Exrension Cord-If the power source is remote from 

the installation site, an extension cord may be required. 
Select an extension cord of sufficient conductor site to 
deliver the required voltage to the control box. 

8.1.3 Confrof Box-A control box is required to deliver 
the appropriate amount of energy to the electrofusion fitting. 
Semi-automatic and fully automatic control boxes may 
incorporate either timen or sensing circuits which monitor 
temperatures, current, or pressures in the fittings during the 
fusion process. Not all control boxes arc compatible with all 
electrofusion fittings. Consult the manufacturer to determine 
the compatibility of control boxes not made by the same 
manufacturer as the fitting. 

8.1.4 Alignmen1 Devices-Vvarious types of alignment de- 
vices are available and may be required for a particular 
fitting. The alignment device should prevent movement of 
the components being joined during the fusion and cooling 
cycies. 

8. I .5  Surface Prepamtion Eqtrtpmenr-The purpose of 
surface preparation is IO remove surface contarnination and 
oxidation from pipe or fitting spigot (Note 3) .  

Tu sion . 

ab fittings. A transformer may be required if the source voltage 

.VOTE 3-Surfacc prepustion IS ver). impomn~ io tssurc [ii~d 

8. I . 5 .  I TooD-.A surlce cleaning tool is requircd Iix 
enain fitting designs IO remove the outer laver or skin 31' 

Tools used for tha i  purpose are commonly callcd scmpcrs. 
e matenal on [he pipe or litting spigot surface prior IO fusion. 

.a. 0111 \ qu; i I  i lied iii oc.cJ i i i o  ;til1 I ;ipi)ri  i w i l  I( II %I\ \lit III IC1 t r c  
 US^. I3iic.r) cloth or sandiuixr 15 i i d  r c c o i i i i i i c ~ i i ~ l c . ~ .  
S. I .h . \ / i . ~ c . c , I I ~ ~ r ~ , r ~ I r . \ - T l i ~  liillwvirig cquipnicnt tlid! k. 

Uscl'ul to 3ssist in thc clectrofusion joining proccdurr: 
$. I .O. I I dwrc C'uffc*r--Cixd to obtain y u x c  ciid ~ u i s  oii  

PIW. 
8. I .6.2 Jlurkitig Pui-Used to mark the fitting locsiion 

on the pipe surface for cenain fitting designs. I t  may be 
useful to mark the pipe to define the boundaries before 
scraping or  abrading the pipe surface. 

8. I .6.3 N'iping Cforh-A clean. dry, non-synthetic. Iint- 
free cloth or paper towel should be used for removing surface 
preparation residue from the joining surfaces. Considerations 
of the hazards of static electricity should be applied in 
selection of a wiping cloth material. 

9. Joining Procedure 
9.1 Precaution-Fusion quality can be affected if extreme 

weather conditions exist. Therefore, the ambient tempera- 
ture limits should be considered when making field joints. 
Observe normal precautions in the use of electrical equip- 
ment. especially in wet environments. 

9.2 Tecnnique I: Coupling Procedure: 
SOTE &When fittings arc 10 be used 10 repair pipe under condi- 

tions where line pressure buildup is anticipated, pressure should be 
blocked OK or vented to prevent excessive pressure buildup during the 
joining and cooling cycle. 

92.1 Cut the pipe ends squarely and remove b u m  or 
shavings. Clean and dry the pipe by wiping with a clean 
paper towel or cloth. 

9.2.2 Remove the outer surface of the pipe using recom- 
mended procedure and tools. Avoid gouging or removing 
excessive material from the pipe surface. Care should be 
taken to maintain the specified minimum wall for the pipe. 
NOTE %For ceruin non-prcssure applications. removal of  the pipe 

outer surface material may not be required. Consult the manufacturer 
for recommendations. 

9.2.3 If pipe insens are supplied with the elearofusion 
fitting, install these inse.u into the pipe ends. 

SOTE 6-Care  should be taken to ensure that fitting and pipe joint 
surfaces arc properly handled and maintained free of contamination. 
such as din. debtis. or other sources of contamination such as oil from 
the operator's hands which could have a deleterious effect on joint 
quality. 

9.2.4 Center the fitting on the pipe ends. The gap between 
the pipe ends should not exceed the recommended value. 

9.2.5 Secure the fitting and pipe in place to prevent 
movement during the Fusion and cooling cycles using the 
recommended alignment tool. 

9.2.6 Attach leads from the control box to the fitting. 
Follow recommended procedures to ensure leads are con- 
nected and worhng properly. 

9.2.7 Activate !he !'usion cycle in accordance with the 
installation instruc!ions. Whcn the cycle is complete. iollow 
:he recommended procedures for disconnecting the leads 
from the fitting. 

9.1.8 Allo~v the 3sscmhly to cool before removing the 
al ignrncnt  tool. Consuit instructions for rccommendcd 
cou1ing proccdurcs. 

l . Y  . / t v w  I ( ,  tyv lu l f  ,.-..\wrc thc fusion cvcle was ccm-  



pictcd without intermptiun for the prescnbcd ttmc for litttng 
i! pc and size being joincd. 

Tc.clrtiiqice 2: Saddlc Prriccdirrc~: 
Clean and dry the joining surfacc of the pipe by 

9.3.2 Remove the outer surface of the pipe using recom- 
mended procedure-and tools. Surface preparation is only 
required in the area where the fitting is to be installed. Avoid 
gouging or removing excessive material from the pipe 
surface. Be careful not to alter the contour of the pipe during 
this procedure. - 

9.3.3 Position the saddle fitting on the prepared surface of 
the pipe. Secure the fitting in elace to prevent movement 
during the fusion and cooling cycles. Handle the fitting 

with a clean paper towel or cloth. 

e$lb F 1290 

0.3.4 Attach lcads from the control box to thc I.:ting. 
Follow recornmended procedures to ensure that the leads are 
connccted and working properl!. 

9.3.5 Activate the fusion cycle in accordance with the 
installation instructions. When the cycle is complete. follow 
the recommended procedures for disconnecting the leads 
from the fitting 

9.3.6 Allow the assembly to stand until it is cool before 
removing pipe from the alignment or clamping device. 
Consult instructions for recommended cooling procedures. 

9.3.7 Joint Acceptance-Assure the f&o< cycle was com- 
pleted without interruption for the prescribed time for fitting 
type and size being joined. 

I O(1  I 
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6. Confinue scraping until only a 
virgin surface remains. 

Caution: Avoid all possible recon- 
tamination of the prepared sur- 
face. Do not touch lnslde of fitting 
or scraped pipe surfaces with 
your hands as perspiratlon and 
body oils could contaminate join- 

I ting areas and affect joint 
performance. 

'' 

7. To determine stab depth. meas- 
ure half the length of the coupling 
and mark the pipe ends an equiv- 
alent length. For ease of installa- 
tion. a stab depth indicator and 
internal fitting stops are a molded 
part of Central Electrofusion 
couplings and reducers. 

8. Slide fitting onto pipe until pipe 
ends meet with the stops in the 
1.0. o f  the fitting. Check 
measurement mark for proper 
slab depth. 

r" 

ii 2 1 9 5  
'L ' 

9. Maintaining stab depth, place in- 

to the proper clamping 1001 to 
secure the pipe from movement 
during the fusion cycle. For best 
results. alignment clamps should 
be placed as close to the fitting 
as possible. 

10. The sequence processor should 
. be connected to an adequate AC 

power source (1 10 volt). 
Note: If ufilizing a generator. the 
generator should be engaged 
before plugging the sequence 
processor in. 
Refer to the Electrical Data 
shown on page 12 for the precise 
electrical requirements of 'the 
Size and type of Central Elec- 
trofusion fitting being joined. 

11. The sequence processor will 
automatically run a quick 
diagnostic check of its opera- 
tional functions (voltage in- 
put/output, etc.). When diagnos- 
tic check is complete "Attach Fit- 
ting" will appear on the visual 
display. 

. 

, 

-15- 
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i from fitting. 
should-remain 
pipeand fitting 
iended cooling 
ing clamp, ad- 
me should be 
subjecting the 
ng , burying . 
lr similar handl- 
tress. 

for the recorn- 
times for the 
Central Eiec- 

Ieing joined. 

lent of out-of- 
; important to 
late and even 

1c e pipe. 
topper can be 
! of the pipe to 
:he area to be 

Appendix A-3 

graphs: 

g A-IO showing holes cut into I0”IPS polyethylene pipe and extruded material flow 

* - a -  

iring A-IO showing leak detection foaming due to leak. 

g A-10 showing the cross sectional view of the extruded material through the holes 
ylene pipe. 

of the holes with extruded material. 

owing no pipe preparation on the 10” pipe as well as no bonding between the fitting 

5 B-IO showing the holes cut into the 10” pipe as well as the extruded material flow 
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Record Drawings 
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APPENDIX D 
POST CONSTRUCTION PRESSURE TEST 

RESULTS 
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LTS Pressure Testing 
Manhole MH-1 to PLS 



rnoc ua 

MRR-11-1999 17:24 5136483415 97% P. 04 



, 

@ W R  42 Attachment 

WzU3YN 1 CL rhoc U L  

Test Date 
davimolvr 

14iIO 
16/10 
16/10 
2911 1 
1-2/12 
6/12 
11/12 
11’12 
15!12 

Notes 

Table 2 - LCS Hvdrostatic Pressure Summaw (Cont’d) 

Pipe Drawing Station Pressure Pass 
Diameter. in No. (s) Interval Change. psi Fail 

6 M-00066 
6 M-00066 
6 M-00066 
6 M-0 00 6 3 
6 G-00057-G-OOOS9 
6 G-00057 
10 G-00057-G-00059 
10 G-00057 
10 G-00057 

Monitoring Well No. 01 0 Pass 
Monitoring Well No. 02 0 Pass 
Monitoring Well No. 03 0 Pass 
LDS Pipe to Cell No. 1 0 (4) Pass 
LCS No. 3 to PLS 3 9 2 8 . 5  hours (5) Pass 
LCS No. 1 to LCS No. 3 0.Y8.9 hours (5) Pass 
LCS No. 3 to PLS 215 hours (6) Pass 
LCS No. 2 IO LCS No. 5 0 Pass 
LCS No. 1 to LCS No. 2 0 (AIR TEST) Pass 

(I ) 
(2) 
(3) 
(4) 

Indicates ending or begijning station identified approximate. 
Indicates tested HDPE pipe only. Test for open ended steel pipe not required. 
indicates Pressure Test Log not yet submitted, awaiting signatures. 
Pipe was tested under reduced pressure (15 psi) because an air pressure test was being used with 
my approval and the air test plugs used could not sefely be used at higher pressures. No leaks 
were present and a MCR has been wnt-ten to address the test procedure change for rhe piping into 
the cell from the LDS and LCS blanholes. Due to construction damase to piping on 03 Dec. 97 
tes1 of the LDS 6/10 inch will be redone after repair. 
Less than or equal to 0.1 psi drop per hour. Test monitoried, reviewed and approved by RE. See 
test reports for more data. 
KO pressure drop for first hour at 20 psi. Temporary fixed end seal in manhole began to leak 
slowly a d  slight pressure drop then recorded. FDF QA observed. Resident Engineer Approved. 

(5) 

( 6 )  

Table 3 - Summarv of  Pipe Pressure Testing Between Cell and LCSLDS Manholes 
(Air Pressure Test Used with Pressure at 15 psig) 

Test Dare 
davlmolvr 

2911 1/97 
06/12/97 
071 12/97 
071 12/97 
071 12i9 7 
08/13/97 
09/12/97 
i ~ 2 i 9 7  

Pipe 
Diameter. in 

6 (LDS, Cell 1 )  
6 (LCS Redundam. Cell 1 )  
6 (LCS, Cell 1)  
10 (LCS, Cell 3) 
10 (LCS Redundanr, Ce!l 3 )  
10 (LCS, Cell 1 )  
10 (LCS Redundant, Cell 1 )  
6 (LDS, Cell 1 )  

Testing Pressure Pass 
Inrerval Chance. mi 

Liner Box to LDS 0.2* 
Liner Box to LCS 0 
Liner Box to LCS 0 
LCS Manhole to Plug 0 
LCS Manhole to Plug 0 
Liner Box to LCS 0 
Liner Box to LCS 0 
Inline Plug to LDS 0 
Liner Box IO LDS 0 

Not valid alone (1) 
Pass (2) 
Pass (2) 
Pass 
Pass 
PaSC 

Pass 
Pass 
Pass 1 3 I1 2/97 

( 1 )  Pipe damaged d i n g  soil excavarion after test. Pipe repaired and retested on 13  Dec. 97. 
(2) Additional test to check new couplings. Pipe already tested prior to coupling. 
(5) All 5 Liner Penetratio Boxes have been tested in rhc shop ar 15 psi and in the field at 
minimum 10.8 psi. 

10 (LDS, Cell 1) @ Notes 
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Pressure Testing 
Manholes to Cells 
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. ,  Notes 
' 

' (1) Pipe damaged during soil excavation after 'test. . Pipe.repaired and retested on 13 
(2) Additional,testto check new couplings. Pipealready'tested,prior to.coupling. 
(3) All 5 Liner PeneGtio Boxes,have been tested.in the shop at 15 psi md'in the field at. , 
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Table 4 - Phase 1 Hydrostatic Pressure Test Summaw 

Test Date Pipe Drawing Test Segment Pressure Pass 
day/molvr Diameter, in No. (s) NameDescriution Chanpe. usi - Fail 

12/09/97'/ 6 G-00076 SG-0 1-06 (LDS 0 1 to Liner Box) 0.8* Pass 

13/09/97 6 G-00076 Solid pipe used with HMW 01 0** Pass 
17/09/97 6 Cell 2 Solid pipe used with HMW 02 0 Pass 

16/09/97 10 G-00076 SG-01-10 (LDS 01 to Liner Box) 0 Pass 
16/09/97J 6 G-00076 SG-02-06 (LCS 01 RD to Liner Box) 0 Pass 
16/09/97J 6 G-00076 SG-03-06 (LCS 01 to Liner Box) 0 Pass 
17/09/97/ 10 G-00076 SG-02-10 (LCS 01 RD to Liner Box) 0 Pass a 17/09/97 10 G-00076 SC-03-10 (LCS 01 to Liner Box) 0 Pass 

Notes for Phase 1 Hydrostatic Pressure Table 

All tests performed on Phase 1 Pipe Segments prior ,to installation. All pipes will be connected to VBS 
piping and to Liner Penetration Boxes (ex&ptGHMW) and may require additional pressure testing. The 
final pressure test between the Liner Penetration Boxes and the Manholes will be summarized in Table 3 

* The 0.8 psi decrease in pressure occurred near the end ofthe test when a test pipe was bumped and a 
small leak was noted at the pipe thread connection. This Resident Engineer reviewed the data, talked to 
both QC and QA personnel observing the full test and approved or passed the test. 

** This pipe was tested uncovered and in direct sunshine and pressure decreased and increased 
depending on change in temperature and expansion of the pipe. Pressure was kept on the pipe for a very 
long time and no leaks were noted. Between 11:35 AM and 17:lO PM the pressure decreased and 
increased with no net change in pressure (Pressure 104 psi). This RE passed the test and recommended 
that for all future tests, the pipe be covered, tested away from direct sunlight, or tested at a time when 
sunlight and temperature would not S e c t  the test. Contractor, CQC and QA agreed to test early in the 
morning and away fiom direct sunlight. 
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DATE September 12.1997 * S T  RECORD NO. SG-01-6 

I LINE SERVICENO.: LDS &in. Carrier Pipe I LINE MEDm: HDPE 6-in. Dual Containment 
I MAX. OPERATING PRESSURE: ~ravi tv  Line I TEST PRESSURE: 120 PSI 
I SPECKODE: Tech. Suec. Section 02605 I TESTMEDIUM: Water 
REFERENCE DRAWMGS/TEST BOUNDARIES: 

Tested segment 1, 139.6-ft. long, from Village Building Services' tie-in point #1 to P e m  Environmental's 
perforated pipe LDS tie-in point. 

i' 
1-1 YES NO 

KFILL CONDITIONS: Tested prior to d a t i o n .  will be backfilled with embedment fill material. 

' LL FEQUlRED GAUGES/TNST. ISOLATED: CONFIRMATION: Yes DATE: 09/12/97 

Weather: Morning fog, partly cloudy, Ah4 temperature of about 54'F. 
There was a slight pressure drop due to an observed water leak around the nipple threads on the gauge assembly 
entering the blind flange. This occurred at approximately 8:OO am and there was no noted pressure drop prior to 
this leak occurring. Based upon these observations, FDF, GeoSyntec and Petro Environmental were all confi- 
dent that this was the source of the pressure drop and in agreement that this pipe section passed the hydrostatic 

ESTED BY: DATE: 09/12/97 
a m ,  Quality Control Manager 
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LINE SERVICENO.: 6-in. Canier Pipe 
MAX. OPEIWTING PRESSURE: Gravity Line 
SPECJCODE: Tech. Spec. Section 02605 

- PRESSURE TEST RELUKU n P A L  

LINE MEDIUM: 
TEST PRESSURE: 120 PSI 
TkST MEDIUM: Water 

HDPE 6-in. Dual Containment 

i G . L Z d  
-.I. 

DATE September 16.1997 -1 ST RECORD NO. SG-03-06 

PIPE IN TRENCH: YES NO - 
KFILL CONDITIONS: Tested prior to installation, will be backfilled with embedment fill material. 

DATE: 09/12/97 
' ,L REQUIRED GAUGESKNST. ISOLATED: CONFIRMATION: Yes 

CQC NOTIFIED: Yes - GeoSyntec DATEATME: 09/15/97 - 2:OO PM 
TEST GAUGE IDENT.: Cert. No.: RE4 I CALIBRATION DUE DATE: 11/08/96 

~~~~ ~~~~~ 

,TEST START TIME: 6:15 AM TEST'GAUGE READMG: 120.1 PSI 
TEST FINISHTIME: 7:15 AM TEST GAUGE READING: 120.0 PSI 

TEST VERIFICATION ~ ACCEPT I REJECT I DATE 

Weather: Morning fog, AM temperature of about 64" F. 
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'L 

@kST RECORD NO. SG-02-06 DATE September 16.1997 

I LINE SERVICENO.: 6-in. Carrier PiDe I LINE MEDIUM: 'HDPE 6-in. Dual Containment 
I MAX. OPERATING PRESSURE: G ~ V ~ W  Line I TEST PRESSURE: 12'0 PSI 

~ _ _ _ _ _  

(./CODE: Tech. SDec. Section 02605 'I TESTMEDIUM: Water 
REFERENCE DRAWINGSAEST BOUNDARIES: r 
Tested 6-in. dia. segment, 136.3-ft. long (10-in. section). To be installed fkom Village Building Services' tie-in 
point to Petro Environmental's Control Point No. 1008 (LCS Redundant Pipe). 

PIPE IN TRENCH: I] YES 171 NO 
ACKFILL CONDITIONS: Tested prior to installation. will be backfilled with embedment fill material. 

ALL REQUIRED GAUGES~ST.  ISOLATED: CONFIRMATIONI: Yes DATE: .. 09/12/97 
COC NOTIFIED: Yes - GeoSvntec ' DATE/TIME: 09/15/97 - 2:OO PM 

Weather: Morning fog, AM temperature of about 64" F. 

TESTED BY: DATE: 0911 6/97 
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LINE SERVICENO.: 10-in. Secondary Contain. 
MAX. OPERATING PRESSURE: Gravity Line 
SPECJCODE: Tech. Spec. Section 02605 
REFERENCE DRAWINGSl'EST BOUNDARIES: 

LINE MEDIUM: 
TEST PRESSURE: 15 PSI 
TESTMEDIUM: Water 

HDPE 6/10 -in. Dual Contain. 

Tested 10-in. dia, 139.64. long segment. To be installed from Village Building Services' tie-in point to Petro 
Environmental's Control Point No. 1007 (LDS Pipe). 

? 
1-1 YES F I  NO 

~ ~ ~ ~ ~ ~ I T I O N S :  Tested prior to installation, will be backfilled with embedment fill material. 
F- 

LL REQUIRED GAUGESANST. ISOLATED: .CONFIRMATION: Yes DATE: 09/12/97 
CQC NOTIFIED: Yes - GeoSyntec DATE/TIME: 09/15/97 - 200 PM 
TEST GAUGE IDENT.: Cert. NO.: 97-0813 I CALIBRATION DUE DATE: 08/12/97 

Weather: Morning fog, AM temperature of about 64" F. 

TESTED BY: DATE: 0911 6/97 

1.' 
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LOCATION: FERNALD, OHIO PROJECT NO: Go0166 TASK NO.: 04-' 
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B 2195 

LINE SERVICEMO.: 10-in. Secondary Contain. 
MAX. OPERATING PRESSURE: Gravity Line 
SPECKODE: Tech. Spec. Section 02605 

'b . 

LINE MEDIUM: 
TEST PRESSURE: 15 PSI 
TEST MEDIUM: Water 

HDPE 6/10 -in. Dual Contain. 

PRESSURE TEST RECORD 
- 

EST RECORD NO. SG-03-10 DATE September 17,1997 

TEST GAUGE IDENT.: Cert. No.: 97-0813 
TEST START TIME: 6:OO AM 

CALIBRATION DUE DATE: 08/12/97 
TEST GAUGE READING: 16.3 PSI 

Tested 10-in. dia, 132.64. long segment. To be installed from Village Building Services' tie-in point to Petro 
Environmental's Control Point No. 1009 (LCS Pipe). 

PE IN TRENCH: I YES F l  NO 
CKFILL CONDITIONS: Tested prior to installation, will be backillled with embedment fill material. 

. L L  REOUIRED GAUGESlINST. ISOLATED: CONFIRMATION: Yes -DATE: 09/.17/97 

REh4ARKs/coMMENTs: --W 

Weather: Cool, AM temperature of about 67" F. 
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J 

~ 

MAX. OPERATING PRESSURE: Gravity Line 
SPECJCODE: Tech. Spec. Section 02605 

PRESSURE TEST RECORD 

TEST PRESSURE: 15 PSI 
TESTMEDIUM: Water 

hi 2 1 9 5  
LST RECORD NO. SG-02-10 DATE September 17,1997 

I LfipSERVICE/NO.: 10-in. Secondaw &ntain. 1 LINE MEDIUM: HDPE 6/10-in. Dual Contain. 

IN TRENCH: 
WILL CONDITIONS: Tested prior to installation, will be backfilled with embedment fill material. 

Weather: Cool, rainy, cloudy. 

I 

/. - avo 
TESTED BY: DATE: 0911 7/97 

. Ri&d Schairbaum, Quality Control Manager 



.. * 
c 

E;I 2.1 9 5  

. . . . . .  '_ i l l .  . - ~. 
, I 1  

. .  

- ............... .- ..... .... 



I 

E : 3 T  LCCXTICN: 

I 

READING 
NO. 

I n 

REACING CHANGE IN 
READING 

\ 
COPY TO: 



- 
- .  GE OSYNTEC CONSULTANTS 

PRESSURE TEST LOG 
PROJECT ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO 
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FLUOR DANIEL ~l FERNALDB ' I  

/ 

PRESSURE TEST LOG 
~ 

F R O J E C T  NO: GQ0409 TASK NO.: O A - l  1 PROJECT ON-SITE D I S P O S A L  FACITY (OSDF) 

LOCATION: FERNALD. OHIO 
Phase One 
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LOCATION: FERNALD. OHIO PROJECT NO: Go0409 TASK NO.:,-, 

DESCRIPTION: om - R 4 w  z YEAR: ,-, 
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I - - -- GEOSYNTEC CONSULTANTS e \- J 
PRESSURE TEST LOG 
PROJECT ON-SITE DISPOSAL FACILITY (OSDF) f LOCATION: FERNALD. OHIO PROJECT NO: Go0409 TASK NO.: 04.1 
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LOCATION: FERNALD, OHIO PROJECT NO: GNb+09 TASK NO.: 04-/ 
DESCRIPTION: YEAR: w48 
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- - FLUOR DANIEL -- GEOSYNTEC CONSULTANTS - 
PRESSURE TEST LOG 

MATERIAL DESCRIPTION: FORCEMAIN: -& CONTAINMENT 0 MANHOLE: 0 
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LOCATION: FERNALD, OHIO PROJECT NO: (XXM09 TASK NO.: o4 
DESCRl P TI ON: P L s e  E YEAR: / y 7 f  

PRESSURE TEST LOG 
PROJECT ON-SITE DISPOSAL FACILITY (OSDF) 
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TEST DESCRIPTION: . / S p s ;  o-/Lr*C 
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LOCATION: FERNALD, OHIO PROJECT NO: Go0409 TASK NO.: 04 

DESCRIP TION: P k  iT YEAR: .=, 
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PRESSURE TEST LOG 

FLUOR DANIEL 
FERNALDB 'I 

~~~ 

MATERIAL DESCRIPTION: FORCEMAIN: 0 CCNTAINMENT MANHOLE: OTHER: 
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7 [PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO PROJECT NO: Go0409 TASK NO.: 04 

DESCRIPTION: fYbE lL cads-n0d YEAR: Is% 
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f l  \ /  P 9 5 ,  - - FLUOR DANIEL -- GEOSYNTEC CONSULTANTS - 
PRESSURE TEST LOG 

I LOCATION: FERNALD, OHIO PROJECT NO: Go0409 TASK NO.: 04 

DESCRIPTION: @&e- YEAR: /998, 
CONTRACTOR: ?€7& 

READING 
NO. 

1 

z 
3 

5 

I 

I 

TIME 

. .  

READING CHANGE IN 
READING 

OA 
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& 
@ 
CJ 
CB 
@ 

VlSUAL 
MONITOIUNC: i 



LOCATION: FERNALD. OHIO P R O J E C T  NO: Go0409 TASK NO.: 04 
DESCRIPTION: ? f l # 5 4  z YEAR: 149s 

COPY TO: 



FLUOR DANIEL - I I  FERNILL& -- GEOSYNTEC CONSULTANTS - 
LOCATION: FERNALD, OHIO PROJECT NO: GQ0409 TASK NO.: 04 
DESCRIPTION: PHASE 3 YEAR: 17.9.y 

READING 
NO. 

I 
z 

. . . . . . . 

TIME READING CifANGE IN OA 
P S  i 1 READING 
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7 



LOCATION: FERNALD, OHIO PROJECT NO: Go0409 TASK N O -  04 

DESCRIPTION: mDfl - Cd-, ‘nul V P  ar  YEAR: ,&, 

/ 

MATERIAL DESCRIPTION: FORCEMAIN: 0 CONTAINMENT: 0 MANHOLE: 0 OTHER: 

h ws.za.&J W,?;CU,;J\O d e  I (  
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N 0. 
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READING CHANGE IN 
READING 

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

// 

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. . .  

. . . . .  

. . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . .  

. . . . .  

. . . . .  

. . . . .  

. . .  

. . . .  

. . . . .  

OA 
ID 

. .  d... . . .  

. . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . .  

/ 
SITE C O A W  

WSUN 
MONl TORING: 

FINAL 
APPROVAL 

NTRAChR’S RkPREfENTATlM 

\ 
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r 

.ME SERVICE NO.: Horizontal Monitoring Well - Cell #3 
M. OPERATING PRESSURE: Gravity 
IPECIFICATION CODE: Tech. Spec. Section 02605 

HDPE PIPING - HYDROSTATIC 
PRESSURE TEST RECORD 

LINE MEDIUM: HDPE 6-in. dia Canier Pipe 
TEST PRESSURE: 120.0 PSI 
TEST MEDIUM: Water 

TEST RECORD NO.: HMW-03-006 DATE: May 13, 1998 

'ested 6-in. dia.. 140-lin. ft. long se,gnent. To be i d l e d  from Village Building Service's tie-in point at Control Point 
lo. 9303 (Horizontal Monitoring Well - Cell 3) to the perforated horizontal monitoring well assembly. 

[DPE PIPE INSTALLED: No 
,ACKFILL CONDITIONS: Tested prior to installation; will be backfilled with embedment fill material. .. 
,LL REQ'XRED GAUGES INSTALLED4SOLATED: Yes CONFIRMATION: Yes DATE: 05/05/98 . . 

one. 

EVIEWEDlTESTED BY: DATE: 05/21/98 ~ _ _  

d R i c h d d  Schairbaum, Quality Control Manager 
A - 

-1 
technolugien 
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\ 
~ 56 2195 

f - - FLUOR DANIEL -- GEOSYNTEC CONSULTANTS 'L 

PRESSURE TEST LOG 
f PROJECT ON-SITE D I S P O S A L  FACILITY (OSDF) 

. .  

TME READING C:-IANGE IN 
READING 

VlSuAL 
MONITORING: 

NTATIM doy/mo/y 

FINAL 
APPROVAL: 

\ I L. -- J 
COPY TO: FILL? 



-!: 

,e 

.ME SERVICE NO.: LDSILCSIR. LCS for Cell $2 
A A X .  OPERATING PRESSURE: Gravity 
iPECIFICATION CODE: Tech. Spec. Section 02605 

. -  

LINE MEDIUM: HDPE 6-in. dia Carrier Pipe 
TEST PRESSURE: 120.0 PSI 
TEST MEDIIJM: Water 

HDPE PIPING - HYDROSTATIC 
PRESSURE TEST RECORD 

i 2195 . '  . 

TEST RECORD NO.: LDS/LCS/R. LCS Pipe DATE: May 14. 1998 

SFERENCE DRAWMGSlTEST BOUNDARIES: 

'ested 6-in. dia, 438-lin. ft. long pipe for the LDS/LCS/R. LCS pipe sections to be installed accordingly into Cell $2. 
his  pipe will be cut to the appropriate len,gths prior to actual installation. 

. .  

. . . .  
. . . .  

. . . .  . .  I 

lone. 

EVEEWEDaESTED BY: a. DATE: 05/21/98 
d Richdd Schairbaum, Quality Control Manager 

I 



r, 2895 
/ -  

PRESSURE TEST LOG 
PROJECT: ON-SITE DISPOSAL FACILITY (OSOF) 

- 
READING 
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3 
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3 M E  ESDING CHANGE IN 
READING 

. .  . . .  

CA 
ID 

- i  
. .  



HDPE PIPING - HYDROSTATIC 
PRESSURE TEST RECORD 

W. OPERATING PRESSURE: Gravity 
SPECIFICATION CODE: Tech. Spec. Section 02605 

TEST RECORD NO.: LDS/LCS/R. LCS Pipe DATE: May 15,1998 

~ 

TEST PRESS-: 120.0 PSI 
TESTMEDIUM: Water ~ , 

,ME SERVICE NO.: LDS/LCS/R. LCS for Cell $3 ILME MEDIUM: HDPE &in. dia. Carrier Pipe . 

rested 6-in. dia., 430-lin. ft long pipe for the LDS/LCS/R. LCS pipe sections to be installed accordingly into Cell 33. 

h i s  pipe will be cut to the appropriate lengths prior to actual installation. 

. . .  

. . .  
. .  

. .  

. .  

. . .  . .  . . .. 

:ONTRACTOR: 

EMARKSKOMMENTS: W 

.lone. 

DATE: 05R1198 EVIEWEDlTESTED BY: 
&chard Schairbaum, Quki Control Manager 

- 

. 
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technologic 
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HDPE PIPING - HYDROSTATIC 
PRESSURE TEST RECORD 

TEST RECORD NO.: Horizontal Monitorinq Well - Cell 2 DATE: May 18. 1998 

I 
IILINE SERVICE NO.: Horizontal Monitoring Well [LINE MEDIUM: HDPE 6-in. dia. pipe 

This test was conducted on the horizontal monitoring well after fusion welding the solid portion to VBS' tie-in 
location at Cell X2. 

. .  

REVIEWEDmSTED BY: 

cmvi rq I 
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I - FLUOR DANIEL - -- GEOSYNTEC CONSULTANTS - 
LOCATION: FERNALD, OHIO PROJECT NO: GQO409 TASK NO.: 04 

D ESCR I P TI ON: ?b~. C C  I Y YEAR: 1 
\ CONTRACTOR: I 

TEST DESCRIPRON: .I 4 CLlR A/Z ~ / ~ C C ~ f Z €  f& & /r-.d/' cy/&) - 

OTHER: MATERIAL DESCRIPTION: FORCEMAIN: 0 CONTAINMENT: 0 MANHOLE: 0 
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,ME SERVICE NO.: Horizontal Monitoring Well - Cell #2 
U X .  OPERATING PRESSURE: Gravity ' 

.&- 

LINE MEDIUM: HDPE 6411. dia. Carrier Pipe 
TESTPRESSURE: 15.OPSI 

,a 

a 

. , .  

. . .  
I .  

I .  . .  . . . . .  
. .  - .  

. .  
. .  . .  iDPE PIPE INSTALLED: No ., . .  

EMARKSICOMMENTS: 

.lone. 

. .  

LEVIEWED/TZSTED BY: /I.. DATE:, . o s n i m  . .. 
/I 

. .  

. .  

tl%char@chairbaum, Q d t y  Control Manager 
I 

-1 
technologies 



1 9 5  -- GEOSYNTEC CONSULTANTS 

LOCATION: FERNALD, OHIO PROJECT NO: GQO409 TASK NO.: o4 
DESCRIPTION: * -r Ibn* YEAR: jqqg 

\ CONTRACTOR: @h E nL4 I 
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~~ 

IN€ SERVICE NO.: LDSILCSIR. LCS for Cell $3 
IIAX. OPERATING PRESSURE: Gravity 
PECIFICATION CODE: Tech. Spec. Section 02605 

HDPE PIPING - HYDROSTATIC 
PRESSURE TEST RECORD 

LINE MEDIUM. HDPE 10-in. d ia  Containment Pipe 
TEST PRESSURE: 15.0 PSI 
TEST MEDIUM: G L  

TEST RECORD NO.: LDSILCSfR. LCS Pipe DATE: May 20.1998 

[DPE PIPE INSTALLED: No 
,ACKFILL CONDITIONS: Tested prior to installation; will be backfilled with embedment fill material. . -  
,LL REOUIRED GAUGES MSTALLED/ISOLATED: Yes CONFEWATION ,Yes DATE: 05/20/98 

~~ ~~~ 

:OC NOTIFIED: Yes - GeoSvntec 
~ _ _ _ _  

I D A E M E :  05/19/98 - 4:OO PM . 
~~ ~ ~ ~~ ~ ~ ~ ~~ 

EST GAUGE IDENT.: Certification Number: 97-08 13 , lCALIBRATION DUE DATE: 08/12/98 
~~ ~ ~ 

EST START TIME: IO: 15 AM 
~~ ~~ 

ITEST GAUGE READING: 16 PSI 

lone. 

LEVIEWEDITESTED BY: DATE: 0512 1/98 
fRichacd Schairbaum, Quality Control Manager n&y u- y4. 

techndugie 
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r* 2195 
r \ /  - FLUOR DANIEL - -- GEOSYNTEC CONSULTANTS - 

LOCATION: FERNALD, OHIO PROJECT NO: Go0409 TASK NO.: 04.1 

DESCRIPTION: P k r -  6&* YEAR: ,=. 

e 

MATERIAL D E S i O N :  FORCEMAIN: 0 CONTAINMENT: a MANHOLE: 0 OTHER: 0 
lotJ m d  mwfi~k 

. . . . . . . . . . .  . . . . . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . .  

. . . . . . . . . .  
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. . . . . . . . . . . . .  



2195 I -  

JNE SERVICE NO.: LDS/LCS/R. LCS for Cell $2 
4AX. OPERATING PRESSURE: Gravity 
PECIFICATION CODE: Tech. Spec. Section 02605 

,* 

LINE MEDIUM: HDPE IO-in. dia. Containment Pipe 
TEST PRESSURE: 15.0 PSI 
TEST MEDIUM: Air 

'ested IO-in. dia., 438-lin. ft. long pipe for the LDS/LCS/R. LCS pipe sections to be installed accordingly into Cell *2. 
his pipe will be cut to the appropriate lengths prior to actual installation. - 

lDPE PIPE INSTALLED: No , 

EMARKSKOMMENTS: 

lone. - 
-. 

I .  

EVIEWEDATSTED BY: DATE: 05/26/98 

. 

@Richafd Schairbaum, Qhiq Control Manager 
4.u 

-i 
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eGEoSwWTEC CorsurANNrs nlE No. 1-18-PR 



. i': 

JNE SERVICE NO.: Cell 3 Horiz. Mon. Well (6" Pipe) 
W. OPERATMG PRESSURE: Gravity 
jPECIFICATION CODE: Tech. Soec. Section 02605 

HDPE PIPING - HYDROSTATIC 
PRESSURE TEST RECORD 

LINE MEDIUM: HDPE 6-in. dia Gravity Pipe 
TEST PRESSURE: 15.0 PSI 
TESTMEDIUM: Air 

c 

TEST RECORD NO.: Cell 3 - Horizontal Monitoring Well DATE: June3. 1998 

~ 

EFERENCE DRAWMGSlTEST BOUNDARIES: 

'e&ed the 6-in., dia. horizontal montoring well (Pem's half) fiom the tie-in location at the West Berm following 
nstallation. 

D P E  PIPE INSTALLED: Yes, but not buried. 
I A C k I L L  CONDITIONS: Tested prior to backfilling with embedment 1 
iLL REQUIRED GAUGES MSTALLED/ISOLATED: Yes CONFIRA 
:QC NOTIFIED: Yes - GeoSyntec 
EST GAUGE IDENT.: Certification Number: 97-08 13 
EST START TIME: 10: 17 hi4 
EST FINISH TIME: 11:.17 AM 

TEST VERIFICATION 

LEMARKS/COMMENTS: L" 

lone. 

DATE/IIME:';.' 06iQ3&8,--.8:dQ AM'..'., 1- ; 

CALIBRATION DUE DATE:.: 08/12/98 ' 

TEST GAUGE- READING: 17 PSI 
TEST GAUGE READING: 17 PSI 

ACCEPT' 1 '  REJECT I DATE' 

' x  06/03/98 

X 06/03/98 

X 06/03/98 

EWEWEDmSTED BY: , DATE: 06/24/98 
4 Richdd Schairbaum, Quality Control Manager 

, 
lpg - Y L  

tech 



- - FLUOR DANIEL -- GEOSYNTEC CONSULTANTS - 
PRESSURE TEST LOG 
PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
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HDPE PIPING - HYDROSTATIC 
PRESSURE TEST RECORD 

,ME SERVICE NO.: LDSLCSR. LCS for Cell #3 
YIAX. OPERATING PRESSURE: Gravity 
;PECIFICATION CODE: Tech. Spec. Section 02605 

. b  LL. 2195 

LINE MEDIUM: HDPE 10-in. dia. Containment Pipe 
TEST PRESSURE: 15.0 PSI 
TESTMEDIUM: Air 

TEST RECORD NO.: LDS/LCS/R. LCS Pipe DATE: June 4. 1998 

rested IO-in. dia,  513411. fi. long pipe for the LDS/LCS/R. LCS pipe sections to be installed accordingly into Cell #3. 
h i s  pipe will be cut to the appropriate lengths prior to actual installation. 

VI& test was conducted after an additional +/- 8o-Iin. f t  was added to the pre-tested length of pipe. 

- 

. ,  , ,  . .  . .  
. .  

4 .  . .  

. .  
. .  

. . .  
. .  . . 

. .  
, 

. _  - -  . ' .  , ' 

IDPE PIPE INSTALLED: No 
3ACKFILL CONDITIONS: Tested urior to insta1lation:will be bac 

~~ 

'EST GAUGE IDENT.: certification Number: 97-08 13 
-EST START TIME: 8:07 AM TEST GAUGE READMG: 17 PSI 

~ ' CALIBRATTON DUE DATE: 08/12/98 . 

. .  . 

{one. 

* a  

EVIEWEDmSTED BY: DATE: 06/24/98 ' 
Y R i c h d d  Schairbam, Quality Control Manager - - 

-i 
technologi- I 
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, V I  - - FLUOR DANIEL -- GE OSYNTEC C o NSULTANTS 

1) \- 
PRESSURE TEST LOG 
PROJECT ON-SITE DISPOSAL FACILITY (OSDF) 

\ I 

READING 
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HDPE PIPING - HYDROSTATIC 
PRESSURE TEST RECORD 

.ME SERVICE NO.: f,DS/LCS/R. LCS for Cell #2 
M. OPERATING PRESSURE: Gravity * 

;PECIFICATION CODE: Tech. Spec. Section 02605 

& 2195' 

LINE MEDIUM: HDPE 6-in. dia Carrier Pipe 

TEST M E D W  Water 
TEST PRESSURE: 120.0 PSI 

L 

TEST RECORD NO.: LDSLCSK LCS Pipe DATE: June5. 1998 

7th test was conducted hfier an addiiional +/- 8Q-lin. f t  was added to the pre-rested length of pipe 

I .  

IDPE PIPE INSTALLED: No 

iLL REQURED GAUGES MSTALLEDASOLATED: Yes' CONFIl&fATiON:?'~:Yes.: DATE: 06/01/98,. . 1 
IACKFLL CONDITIONS: Tested prior to insta1htion;'will be. backfilled.with~embedment fill material. . .  

lone. 

XVIEWEDA-ESTED BY: DATE: 06t24/98 
fRich& Schairbaum, Quality Control Manager 

-A 
cnvlronmental 
technologies 
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Inspection and Maintenance Requirements 
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Petro QC Reports 

c -  c 

2 1 9 5  



Sheet1 

OSDF PHASE I 

f l  -- 
i* 2 1 9 5  

Inspection 
Date 

Deficiencies 
E Noted Action Taken 

___ 

12/26/97 
12/30/97 

1/5/98 
1/6/98 

Liquid in primary 8 secondary 
containment vessel I Approx. 300-9al of stormwater was discharged to FEMP stormwater drain 

_ _ _ ~  ~~~ 

I 12/23/97 
Liquid in primary containment vessel 
Liquid in primary containment vessel 
Liquid in primary containment vessel 
Liauid in Drimarv containment vessel 

Pumped approx. 165ga to LCS 24nch riser 
Pumped approx. 16-a to LCS 24nch riser 
Pumped approx. 165ga to LCS 2inch riser 
Pumped approx. 1-a to LCS 2inch riser - 

1/7/98 

111 3/98 
1/20/98 None 

1/27/98 None 
2/2/98 None 

2/10/98 I 

Liquid in primary containment vessel 
Liquid in primary 8 secondary 

containment vessel 

Pumped approx. 165ga to LCS 24nch riser 

Pumped approx 20O-gaI. to LCS 2-inch riser 

Liauid in Drimarv containment vessel PumDed aDDrox. 16-a to LCS 24nch riser 
~ 2/17/98) 

2/23/98 

None 
Liquid in primary 8 secondary 

containment vessel Pumped approx 200-gal. to LCS 24neh riser 

I 

3/2/98 1 None 
3/9/98 1 1  None 

Liquid in primary 8 secondary 

Liquid in primary 8 secondary 
311 6/98 1 containment vessel 

4/3/98 containment vessel 
None 

Pumped appmx 200-gaI. to LCS 2-inch riser 

PumDed amrox 25ha l .  to LCS 2inch riser 

4/14/98 

6/24/98 I containment vessel 
! 1 Liquid in primary 8 secondary I 

1 Pumped approx 265 gal toLCS 2-inch riser 

Liquid in primary 8 secondary 
containment vessel 

I 
Pumped approx 205-gal. to LCS 2-inch riser 

7/6/98 1 1 
711 3/98 I 1 

containment vessel [Pumped approx 325 gal to LCS 2-inch riser 
Liquid in primary containment vessel /PumDed a~~rox165 qal to LCS 2-inch riser 

4120198 I 
4/27/98 

5/4/98 

Page I 

None 
None 

Liquid in primary 8 secondary 
containment vessel Pumped approx 347gaI. to LCS 24nch riser 

Liquid in primary 8 secondary 

Liquid in primary 8 secondary 
511 5/98,, containment vessel 

512 919 a containment vessel 

I /  Pumped approx 260-gal. to LCS 2-inch riser 

Pumped approx 305gal. to LCS 24nch riser 



Sheet1 

Liquid in primary & secondary 

Liquid in primary 8 secondary 
712019a containment vessel 

7 m g a  containment vessel 

Pumped approx. 245 gal to LCS 2inch riser 

Pumped aDDrox. 1.765 gal to LCS 2-inch riser -~ 
7/29/98 
8/6/98 

a124198 

a127198 

Liquid in primary containment vessel 
Liquid in primary containment Vessel 

Liquid in primary 8 secondary 
containment vessel 

Liquid in primary & secondary 
containment vessel 

Pumped approxl65 gal to LCS 2-inch riser 
Pumped approxl65 gal to LCS 2inch riser 

Pumped approx 405 gal to LCS 2-inch riser 

Pumped approx 465 gal to LCS 2-inch riser 

e 
Page 2 



PETRO ENVIRONMENTAL TECHNOLOGIES, INC. w !  - 
* 21195 DAILY QUALITY CONTROL REPORT 

Date: Daily Report Project Nos.: 
No.: 

November 20, 1998 121 20 102120402 

Contract No.: DescriptionLocation of Work: 
S W U  ExcavatiodOSDF (Phase II) 
Fernald Facility, Hamilton, Ohio FSC 614 

CLASS A: 

CLASS B: 

CLASS C: 

CLASS D: 

CLASS E: 

OTHER: 

10.0 Cell 3 - fine graded Protective Layer on Intercell Berm; Manhole Nos. 1-3 - pumped out 
waterhspected manholes; Site - general housekeeping. 

1 26.0 Sameas above. 
I A j Mechanic I 10.0 Sitewide - performed general equipment maintenance. 
! 3 i Televac Environmental 12.0 I Manholes 1 & 2 - performed video inspection of LDS/LCS piping. 
I 2 ! Hirsch & Associates 1 1 1.0 I Cell 3 - collected Protective Layer certification shots. 

i 

- 

WEATHER CLASSIFICATION: 1 METEOROLOGICAL DATA: 
No interruptions of any kind from weather conditions oc- 1 CLASSIFICATION 

j 

cuning on this or previous shifts. 
Weather occurred during this shifc that caused a complete 
stoppage of all work. 
Weather occurred during this shift that caused a partial 
stomage of work. 

1 I Laborers I 10.0 1 Same as above. 

MAX: 50°F MI[N.: 32'F 

INCEES: 0.39 .. I 
Weather overhead excellent or suitable during shift Work 

- 
1. Contract/Subcontractors and Area of Responsibility: 

OSDF Work Area: 

Trade I Hours I LOcatiOdDeSCriDtiOn of Work 1 

Cell l/CelI 2 Rad. Work Area: 

SWU Work Area: 



3. Work Performed Today (Indicate location and description of work performed by prime and/or sub- 
contractors): 

OSDF Work Area: 

Petro Environmental performed the following work today: Cell 3 - completed fine grading of the Intercell 
Bern Protective Layer to meet certification points and toL meet FDF’s .POC; Manhole Nos. 1-3 - inspected 
the manholes and pumped out water as follows: Manhole No. 1 - pumped about 21 1 gallons h m  the Pri- 
mary Containment Vessel (water was generated during fl&g of LDS line to remove silt blockage and 
permit video inspection); Manhole No. 2 - pumped approximateIy 140 gallons of water fiom the Primary 
Containment Vessel. Manhole No. 3 was also pumped to remove rainwater that had collected prior to seal- 
ing of the risers and manhole appurtenances. Attached are copies of the Manhole Weekly Inspection 
Checklist; Sire - performed general housekeeping. e 
Televac Environmental performed a video inspection of the LDSLCS piping system at Manhole Nos. 1 
and 2. The inspection at Manhole No. 1 w k  an annual inspection of the piping, while the inspection con- 
ducted at Manhole No. 2 was to verify piping integrity following Cell 2 construction activities. Hirsch & 
Associates performed survey work in Cell 3 today by collecting Protective Layer certification shots. 

Cell 1/2 Rad. Work Area: 

Within this work area, Petro Environmental performed the following work: Cells I & 2 - due to rain, no im- 
pacted materials were placed into the cells today; OSDF Decon. Pad - decontaminated the Cat 963 track 
loader and the Mack Roll-Off truck (for cable repair work). 

SWU Work Area: - 
The following work was completed in this work area today by Petro Environmental: bsisted Schebor Bros. 
with hydroseeding, cleaned out the trenches at the Wheel Wash Facility, decontaminated a pick-up truck, 
Volvo L 120C loader, and D5C Dozer, constructed water line crossings at SP-4 and SP-1 (as requested by 
Dave Weber), re-worked the 4in. dia water line to replace a check valve to allow baclcfieed of S W U  from 
construction water well, and drained water from the water line to protect against freezing over the weekend. 
Schebor Bros. completed hydroseeding (interim seed mix) the IFP and surrounding areas, and also seeded 
the SP-7 stockpile. Attached is a Follow-Up Phase Report detailing the geomembrane &-up test results 

@ for the liner installation activties performed along Interceptor Ditch #2. 
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' e  , . 
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cuning on-this or previous shifk. CLASS: A 1 CLASS B: Weather occurred during this shift that caused a complete I TEMPERATURE: 

PETRO ENVIRONMENTAL TECHNOLOGIES, INC. 
DAILY QUALITY CONTROL REPORT 

, . . .  

9 

Date: Desaiptiorilhcntion of Work 
S W U  ExcavariodOSDF (Phase XI) 
F d d  F~ilirv. Hamilton. Ohio November 23, 1998 

stoppage of all work MAX: 62OF MIN.: 47OF 1 CLASS C: Weather occurred during this shift that caused a p d i  I PRECIPITATION: 

WEATHER CLASSIFICATION: 1 METEOROLOGICAL DATA 
CLASS A: No mtemptions of any kind from weather conditions oc- 1 CLASSIFICATION 

1 

/ '  

No. 1 Trade I Hours I Locatioflescription of Work . .  

6 i Operators 1 60.0 I Cell 1 - continued to place impacted matenals, placed material along haul road; Cell 2 - con- 

II StODDage of work. B INCHES: 0.00 U 

! 
; 

r r  0 

CLASS D: 

CLASS E: 

Weather overhead excellent or suitable during shift. Work 
completely stopped due to previous adverse weather. 
Work overhead excellent or suitable during shift, but work 
partially stopped due to previous adverse weather. 

No. 1 Trade I Hours I LocationAlescription of Work 
3 1 Operators 1 30.0 I SWU - continued to haul AFP material into Cell 2, removed old fencinghees and placed into 

1. Contract/Subcontractors and Area of Responsibility: 

OSDF Work Area: - 
No. : Trade I Hours I LocationAlexription of Work 

I I  rounding areas; Manhole No. 2 - pumped out waterhspected. 
I 1 1.0 I Sitewide - performed general equipment maintenance. 

4.0 Cells 314 - graded Stockpile No. 10 to prepare for hydroseeding and graded general sur- 

! 1 2.0 1 Cells 314 - hydroseeded the Stockpile No. 10. 
e 

~ e l l  1/Cell2 Rad. Work Area: 

I h u e d  to place Select Layer; OSDF Decon. Pad- performed generachousekeeping. 
I 60.0 1 Sameasabove. b 6 I Laborers 

f 2 ! Teamsters 1 20.0 1 Sameasabove. 

1 1  I 

- -  
SWU Work Area: 

1 
j 5 I Laborers I 43.0 1 Same as above. 

I 115.0 1 Sameasabove. 

1 Category 4 stockpile, pulled down edges of pile, & completed decontamination of equipment 

* 

2. Equipment (Not Hand Tools): 

OSDF Work Area: 



. 

3. Work Performed Today (Indicate location and description of work performed by prime and/or sub- 
contractors): *. -.* 

OSDF Work Area: i 2 1 9 5  
t 

Petro Environmental performed the following work today: Cells 314 - graded the general area and fine 
graded Stockpile No. 10 in preparation for hydroseeding; Manhole No. 2 - inspected the manholes and 
pumped out water as follows: Manhole No. 2 -pumped about 21 1 gallons from the LDS primary contain- 
ment vessel, approximately 792 gallons fiom the LDS manhole, &d approximately 50 gdons &om the LCS 
manhole (see attached Weekly Inspection Checklist). 

Cell 1/2 Rad. Work Area: 

Within this work area, Petro Environmental performed the following work: Cell 1 - impacted material was 
placed into the cell as follows: 14 ROBS (fiom OMTA) of Category 2 material were placed into Grid Loca- 
tions 5W6H; 94 loads of category l material (from WIMS) which was used to cover Category 2 material, 
construct perimeter berms, and fill in Grid Location 61; placed 1 lift of Category 1 material in Grid Location 

3.5G and on the Haul Road along the Grid 5/4 line in Grids G 62 H; Cell 2 - continued to place Category 1 
flyash material (fiom M P )  during construction of the Select Layer (179 loads); Decon. Pad - performed 
general housekeeping and manifested Category 2 debris for placement into Cell 1. 

S W U  Work Area: 

The following work was completed in this work area today by Peko Environmental: continued hauling fly- 
ash Category 1 material to the OSDF Cell 2 for construction of the Select Layer, removed old fencinglsmall 
trees fiom the AFP and placed into a Category 4 stockpile, pulled down the edges of the AFP toward the 
center of the stockpile, and completed decontaminationhelease of the Cat D5C dozer. 

1. 

5. 

6. 

Type and Results of Inspections (Indicate whether: Preparatory, Initial, or Follow-Up & include satis- 
factory work completed or deficiencies with action to be taken): 

Petro Environmental’s QC Inspector provided quality control oversight for today’s work activities. At- 
tachedl are the Follow-Up Phase Inspection reports for the definable features of work that were performed 

- 
I 

t .  

today. 
- 

Tests Required by Plans and/or Specifications Performed and Results of Tests: 

None. - 

Materials Received (Note inspection results and storage provided): 

None. 
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3 .  . 

a 

10.5 Site - general housekeeping, worked on equipment; Manhole No. 3 - pumped out water &om ' 
LCS tank 

1 10.0 Sitewide - performed general equipment maintenance. 
I Hirsch & Associates I 20.0 Cell 2 - collected Select Layer certification points. 

4 

PETRO ENVIRONMENTAL T E - ~ O L O G I E S ,  I N ~ .  _- 
2 2 8 9 5  DAILY QUALITY CONTROL REPORT 

1 I No. I Trade LocatiodDescription of  Work 
6 1 Operators 
6 1 Laborers 60.0 Same as above. 
2 I Teamsters 20.0 Same as above. 

60.0 Cell 1 - placed impacted material into cell; Cell 2 - continued to place Select Layer. 

> 

r 
Date: Daily Report Project Nos: Contract No.: Description/Location of Work: 

No.: SWU ExcaMtiodOSDF (Phase II) 
November 24.1998 123 20102/20402 Fsc614 Fernald Facility, Hamihon, Ohio 

~~ ~ 

No. 1 Trade I Hours 1 LocatiodDescription of Work 
3 1 Operators 1 30.0 I SWU - continued hauling AFP material to OSDF, removed medgeomembmne at AFP and 

curring on this or previous shifts. 
Weather occurred during this shift that caused a complete 
stoppage of aU work. 
Weather occurred during this shift that caused a partial 
stoppage of work. 
Weather overhead excellent or suitable during shift. Work 
completely stopped due to previous adverse weather. 
Work overhead excellent or suitable during shift, but work 
partially stopped due to previous adverse weather. 

CLASS B: 

CLASS C: 

CLASS D: 

CLASS E: 

OTHER: Explain. 

, 

1. Contract/Subcontractors and Area of Responsibility: - 
OSDF Work Area: 

I 

Location/Descriution of Work 

Wheel Wash - evaluated automatic wheel wash equipment - 
5 1 Laborers 1 48.0 
12 I Teamsters I 102.0 

Sameasabove. 
Sameasabove. L 

I I  I - placed on stockpiles on South Fields, gradedsealed AFF', worked on transite storage area, I I  placed used oil drums on spill containment OSDF Decon. Pad - installed fine hose; S W U  



. .  . 

3. 

a 

a 

Work Performed Today (Indicate location and description of work performed by prime and/or sub- 
contractors): r -  - -  
OSDF Work Area: * ‘  2 1 9 5  
Petro Environmental performed the following work today: A surface water management and erosion control 
inspection was conducted today for this work area. Attached is a copy of the Summary Report; Site - per- 
formed general housekeeping and worked on equipment; Manhole Nu. 3 - pumped out approximately 1,728 
gallons of water fiom the LCS manhole. Hirsch & Associates-worked at CeZZ 2 collected Top of Select 
Layer certification points. 

Cell 1/2 Rad. Work Area: 

Within this work area, Petro Environmental performed the following work A surface water management 
and erosion control inspection was conducted today for this work area. Attached is a copy of the Summary 
Report; Cell I - impacted material was placed into the cell as follows: 14 ROBS (from OMTA) of Category 

- 

- -  
material were placed into Grid Locations 5W6H; staged 2 ROBS (from OMTA) of Category 4 material 

construct perimeter berms, and fill in Grid Locations 6F/G; Cell 2 - continued to place Category 1 flyash 
material @om AFP) during consnuction of the Select Layer (135 loads). 

@ (not placed); 81 loads of Category 1 material (fiom WIMS) which was used to cover Category 2 material, 

a 

4. 

SWU Work Area: 

The following work was completed in this work area today by Petro Environmental: A surface water man- 
agement and erosion control inspection was conducted across the work area Attached are a copies of the 
Summary Reports; continued hauling flyash Category 1 material to the OSDF Cell 2 for construction of the 
Select Layer; removed treedgeomem-brane fiom the AFP and placed on stockpiles at the South Fields; 
graded and sealed the AFP surface; worked on transite storage area by bagging, wrapping, and relocating 
materials; placed used oil drums within spill containment; USDF Decon. Pad - installed fire hose to assist 
with decontamination of the ROB trucks; S W  Wheel Wash - evaluated the automatic wheel wash with 
InterClem representatives. 

Type and Results of Inspections (Indicate whether: Preparatory, Initial, or Follow-Up & include satis- 
factory work completed or deficiencies with action to be taken): 

Petro Environmental’s QC Inspector provided quality control oversight for today’s work activities. At- 
tached are the Follow-Up Phase Inspection reports for the definable features of work that were performed 
today. 

- 



. .. 
. ,  - 

20.0 I 2 1 Hirsch & Associates 

- 
#--- 

PETRO ENVIRONMENTAL TECHNOLOGIES, INC. 
DAILY QUALITY CONTROL REPORT -G 2195 

Attended safety meeting; Cell 2 - collected Select Layer certification points and prepared for 
surveving - data collection transfer. 

CLASS B: Weather occurred dunng that caused a complete 

CLASS C: 

CLASS D: 

CLASS E: 

OTHER: Explain. 

stoppage of all work. 
Weather occurred during this shift that caused a partial 
stoppage of work. 
Weather overhead excellent or suitable during shift Work 
completely stopped due to previous adverse we!afher. 
Work overhead excellent or suitable during shift, but work 
partially stopped due to previous adverse weather. 

1. ContractlSubcontractors and Area of Responsibility: 

OSDF Work Area: 

1 No. I Trade I Hours I Location/DescriDtion of  Work ’ 

1 I Laborers 1 10.0 1 Work Area - performed general clean-up work; Manhole Nos. 1-3 -pumped water. 
1y Mechanic 1 10.5 1 Sitewide - Derformed general eauhment maintenance. 

-J l/Cell2 Rad. Work Area: 

SWU Work Area: 

11 i Teamsters 

2. Equipment (Not Hand Tools): 

OSDF Work Area: 



I - 
' 3. Work Performed Today (Indicate location and description of work performed by prime and/or sub- 

contractors): . C. . - 
OSDF Work Area: c 2195 * Within this work area, Petro Environmental completed the following work activities: G&erd Area - con- - 
ducted general housekeepingklean-up of work Le& Manhole Nus. I-3 - pumped water as follow&@&- c_- .) 
hole No. I: pumped 1,051~gdons of water fiom the LCS containment vessel into the LDS secondary vessel 
and then into the'manhold's inlet for the Leachate Transnission System main line; h&zhoZe N;. 2: pumped 
1,840 gallons of water from the LCS containment vessel into the LDS secondary ve'ssel and then into the 
manhole's inlet for the Leatchate Transmission System main line; kimhoZe No! 3: pumped 2,915 gallons of s- 

rainwater fiom the LCS containment vessel into the LDS containment vessel. 

Cell 1/Cell2 Rad. Work Are& 

The following work activities were conducted by Petro Environmental today as follows: Cell I - placed 14 
ROBS (fiom OMTA) of Category 2 material into Grid Location 6H; placed 78 loads of Category 1 material 
(from WIMS) in the had road as 2 - 1-R iifts along the east side of Grid Locations 5W6H and as cover for 
Category 2 material; Cell 2 - resumed placing Select Layer into the cell, placing a total of 108 loads of 
Category 1 material (flyash fiom the AFP). 

Hirsch & Associates performed the following survey work today following the Safety Meeting: Cell 2 - 
prepared to conduct survey work - data collection transfer, and collected Select Layer certification points. 

-3 
0. SWU Work Area: 

Pebo Environmental completed the following work today in this work area: Resumed excavating the AFP @ and hauling the Category f material to OSDF Cell 2; discovered oil contamination in the AFP - container- 
ized for future disposal and disposition. - 

1. Type and Results of Inspections (Indicate whether: Preparatory, Initial, or Follow-Up & include satis- 
factory work completed or deficiencies with action to be taken): 

None. 

5. Tests, Required by Plans and/or Specifications Performed and Results of Tests: 
None. 

6. Matelials Received (Note inspection results and storage provided): 

ISCO' delivered the following pipe and appurtenances today: 3,480-1.f. of 4-in. HDPE SDR17 pipe, 12 
SDRl7 4-in. dia flange adaptors, 4 molded SDRl 1 end caps, and 12 duct iron backup rings. These materi- 
als will be used to construct new water lines at the S W .  The pipe was stored on dunnage and the appurte- 
nances were placed into the BE1 trailer. 
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LU.VO A25C ArUCulaMg Truck (#1) 1 03/23/98 1 1 03R398  1 0.0 1 10.0 I 0.0 
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PETRO ENVIRONMENTAL TECHNOLOGIES, INC. 
DAILY QUALITY CONTROL REPORT 

~ _- 
i* 2 1 9 5  

curring onthis or previous shifts. 
Weather occurred during this shift that caused a complete 
stoppage of all work 
Weather occurred during this shift that caused a partial 
stoppage of work 
Weather overhead excellent or suitable during shift Work 
completely stopped due to previous adverse weather. 
Work overhead excellent or suitable during shift, but work 
p d a l l y  stopped due to previous adverse weather. 

CLASS B: 

CLASS C: 

CLASS D: 

CLASS E: 

OTHER: Explain. 

~~ 

1. Contract/Subcontractors and Area of Responsibility: 

OSDF Work Area: 

LocatiodDescription of Work 
Work kea - continued general clean-up workfequipment repair & maintenance; Manhole I I Nos. 2/3 - pumped water. . -  

1 10.5 I Sitewide -performed general equipment maintenance. 
-r 

Cell UCeU 2 Rad. Work Area: 

5 ;Operators 

I 70.0 I Sameasabove. 7 I Laborers 
2 I Teamsters I 20.0 1 Sameasabove. 
2 i Hirsch & Associates 1 17.0 I Cell 2 - safety meeting and collected Select Layer certification points. 

" 

. S W U  Work Area: 
* 

No. I Trade I Houri 8 LocatiodDescnption of Work 
Continued to haul AFP material to OSDF Cell, performed cleanup of all areas, prepared to 
haul Category 4 material tomorrow, inspecred perimeter mi fencing at AFP and South Field, 
and removed woody debris to Cat 4 stockpile. 

4 I Laborers 40.0 I Sameasabove. 

I 
2. Equipment (Not Hand Tools): 

OSDF Work Area: 



. ’  - .  

3. Work Performed Today (Indicate location and description of work performed by prime and/or sub- 

Within this work area, Petro Environmental completed the following work activities: General Area - con- 
ducted general housekeepingklean-up of work area as well as equipment maintenance and rep&, Mmhole 
Nos 20 - pumped water-& follobs: Manhole No. 2: pumped 358 gallosof water h m  the LCS-contain: 
ment vessel into the LDSsecondary-vessel and then into&e-ma&ole’s inlet to the LTS main line; Manhole 
No. 3: pumped 1,530 gallons of water fiom the LCS containment vessel into the LDS secondary vessel. 

Cell 1Kell2 Rad. Work Area: 

The following work activities were conducted by Petro Environmental today as follows: Cell I - placed 19 
ROBS (from OMTA) of Category 4 material into Grid Location 5G (1 sent back to the OMTA because 
could not unload it); placed 100 loads of Category 1 material @om WIMS) in the had road as 1 - 1-ft. lift 
along the east side of Grid Locations 5W6H and as daily cover for Category 2 material in Grid Location 5G; 
Cell 2 - completed placini Select Layer into the cell (23 loads), and stockpiled 120 loads of Category 1 
material (flyash) along the northeast slope of the cell and along the Intercell Berm (all from AFP). 

Hirsch & Associates performed the following survey work today: CeU 2 - attended safety meeting and then 
collected Select Layer certification points. 

SWUWorkArea: 

etro Environmental completed the following work today in this work area: Continued to excavate the AFP 

spected perimeter radiological fencing at the AFP and South Field and cleaned up liner area, and removed 
woody debris and placed in the Category 4 stockpile adjacent to the South Field Impacted Material Stock- 
pile. 

e and haul to OSDF Cells, continued to clean up a l l  areas, prepared to haul Category 4 material tomorrow, in- 

4. Type and Results of Inspections (Indicate whether: Preparatory, Initial, or Follow-Up & include satis- 
factory work completed or deficiencies with action to be taken): 

Petro Environmental’s QC Inspector provided quality control oversight for today’s work activities. At- 
tached are the Follow-Up Phase Inspection reports for the definable features of work that were performed 
today. 

5. Tests Required by Plans and/or Specifications Performed and Results of Tests: - 
None. 

6. Materials Received (Note inspection results and storage provided): 

None. 



PETRO ENVIRONMENTAL TECHNOLOGIES, INC, s -- 
i 2 1 9 5  DATLY QUALITY CONTROL REPORT 
c - - 

~ 

Trade 1 Hours 1 LocatiodDescription of Work 
I 

I Laborers 
I Mechanic i 1 1 .O I Sitewide - uerfonned general eauiument maintenance. 

1 10.5 I Manhole No. 3 - pumped out w m ,  Site - general housekeeping and equipment repair. 

WEATHER CLASSIFICATION: n METEOROLOGICAL DATA: 

- 
No. 1 Trade I Hours LocatiodDescription of Work 

3 Operators 30.0 Continued to excavate the AFP and haul to OSDF Cells, hauled Cat  4 materials to Cell 1, 
removed ail trash fiom beside road., loaded out PPE h m  Sh4TA to Cell 1, and removed gen- 
erators fiom both wheel wash areas and scanned out 

4 Laborers I 40.0 ,Sameasabove. 
. 11 I Teamsters I 110.0 Same as above. 

KCLASS A: N o ~ t e m t i o n s  of any kind fhm weather conditions oc- y CLASSIFICATION U 
curring on this or previous shifts. 
Weather occurred during this shift that caused a complete 

Weather occurred during this shift that caused a panid 
stouuze of work. 

CLASS B: 

CLASS C: 
~ stoppage of all work. 

.. - 
CLASS D: 

CLASS E: 

OTHER Explain. 

Weather overhead excellent or suitable during shift Work 
completely sfopped due to previous adverse weather. 
Work overhead excellent or suitable during shift, but work 
partially stopped due to previous adverse weather. 

1. Contract6ubcontractor-s and Area of Responsibility: 

OSDF Work Area: - 

2. Equipment (Not Hand Tools): 

OSDF Work Area: 

--- Equipment 
I Date I bate I Safety Check I Used I Idle I Repair 

Volvo A25C Articulating Truck (# 1) ! 03N/98 I I 03/23/98 1 0.0 I 10.0 I 0.0 



3. Work Performed Today (Indicate location and description of work performed’by prime and/or sub- 
contractors): 

OSDF Work Area: 

Within this work &ea, Petro Environmental completed the following work activities: A Surface water and 
erosion control inspection was conducted today by the QC Inspector. Attached is a copy of the Summary 
Report; General Area - conducted general housekeepingklean-up of work area as well as equipment main- 
tenance and repair, %-LA* ~~~~ole_No..3---pumped-717 rdu --==.-&..- gallons of water h m  the LCS containment vessel into 
the LDS secondary vessel. Attached is the Weekly Inspection Report for LDSLCS Manhole Nos. 1 and 2. 

Cell 1Kell2 Rad. Work Area: 

The following work activities were conducted by Petro Environmental today as follows: A surface water and 
erosion control inspection was conducted today by the QC Inspector. Attached is a copy of the Summary 
Report; Cell I - placed 13 ROBS (from OMTA) of Category 2 material into Grid Location 6H; placed 5 
ROBS (from SWU) of Category 4 material into Grid Location 5B; and placed 77 load5 of Category 1 mate- 
rial (from WIMS) onto the haul road into Cell 1 along the north and east sides, as daily cover for Category 2 
and 4 materials, and in the construction of perimeter berms; Cell 2 - continued to stockpile Category 1 ma- 
terial (flyash from AFP) on the east side of the cell (150 loads); and began grading the South Perimeter 
Ditch for certification. 

Hirsch & Associates performed the following survey work today: Cell 2 - completed some preparatory 
work, set grade stakes, and collected clay wedge certification points for both the clean and dirty sides. 

I) S W U  Work Area: 

Petro Environmental completed the following work today in this work area: A surface water and erosion 
control inspection was conducted today by the QC Inspector. Attached is a copy of the Summary Report; 
continued to excavate the AFP and haul to OSDF Cells, hauled Category 4 materials to Cell 1, removed a l l  
trash from stockpile at the south side of the haul road and took to S W U  Wheel Wash Facility (5 loads), 
loaded out PPE and trash from the SMTA and hauled to Cell 1, cleaned up a l l  trash and non-natural Cate- 
gory 4 material, and removed generators from both wheel wash sites and scanned out for return to rental 
company. 

4. Type and Results of Inspections (Indicate whether: Preparatory, Initial, or Follow-Up & include satis- 
factory work completed or deficiencies with action to be taken): 

Petro Environmental’s QC Inspector provided quality control oversight for today’s work activities. At- 
tached are the Follow-up Phase Inspection reports for the definable features of work that were performed 
today. - 

5. Tests Required by Plans and/or Specifications Performed and Results of Tests: 
None. 

Materials Received (Note inspection results and storage provided): 
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. .  - 

No. I Trade I Hours I LocationlDescription of Work 
2.5 Manhole No. 3 - pumped out water, Site - cleaned out tracks of equipmenr; Cell 2 - erected I .  

I 10.5 I Sitewide - Derformed zeneml eauiument maintenance. 
I Grid Location signs around the perimeter of the cell. m I Laborers 

I Mechanic 

. PETRO ENMRONMENTAL TECHNOLOGIES, INC. *- - 
i i 4  2 1 9 5  DAILY QUALITY CONTROL REPORT 

6 Operators 

6 I Laborers 

December 07 1998 
a 

56.0 Cell 1 - continued to place impacted materials into the cell, placed material along haul road, 
pumped water from the Catchment Area; Cell 2 - continued to place Select Layer and staged 
Cat 1 material into stockpiles and graded South perimeter ditch; OSDF Decon. Pad - decon- 
ned the FDF water truck; WIMS - relocated remainder of stockpile to the north; OMTA - 
staged ROBS in the Contamination Area and along Road A. 

60.0 Same as above. 

I curring on this or previous shifts. 
CLASS B: 

CLASS C: 

Weather occurred during this shift that caused a complete 
stoppage of all w o k  
Weather occurred during this shift that caused a partial 
stouuage of work. 

2 I Teamsters 
2 I Hinch & Associates 
I I Jeny IstreCo. 

MAX.: 68°F MIN.: 45°F 

INCHES: 0 2 9  

8.0 Same as above. 
12.0 
10.0 

Cell 2 - layed out grid and surveyed the ditch as-built conditions. 
Cell 1 - dismantled warer linedpiping. 

.' - 
CLASS D: 

CLASS E: 

OTHER: Explain. 

Weather overhead excellent or suitable during shift Work 
completely stopped due to previous adverse weather. 
Work overhead excellent or suitable during shift, but work 
partially stopped due to previous adverse weather. 

1. ContractBubcontractors and Area of Responsibility: 

OSDF Work Area: 

Cell 1/Cell2 Rad. Work Area: 

S W U  Work Area: 

No. I Trade LocatiodDescription of Work 
20.0 

40.0 Same as above. 

Continued hauling AFP to the OSDF Cells, inspected/repaired perimeter fencing at AFP, and 
inspected silt fencing at IFP. I Operators 

4 I Laborers 
II 1 1  I Teamsters I 105.0 I Sameas above. U 



3. Work Performed Today (Indicate location and description of work performed by prime and/or sub- 
contractors): 

OSDF Work Area: 

- -  

2 1 9 5  
Within this work area, Petro Environmental completed the following work activities: General Area - 
cleaned up tracks of equipment; Manhole Nu. 3 - pumped 430 gallons of water from the LCS containment 
vessel into the LDSsecondary vessel at Manhole No. 3;  Cell 2 - erected Grid Location signs around the pe- 
rimeter of the cell. 

0 Cell 1Kell2 Rad. Work Area: 

The following work activities were conducted by Petro Environmental today as follows: Cell I - placed 159 
loads of Category i material (flyash fkom AFP) in 2 - I-ft. thick lifts into the Catchment Area and com- 
pacted, pumped water from the Catchment Area; Cell 2 - continued to stockpile Category 1 material (flyash 
from AFP) in the cell (1 3 loads), continued grading activities along the South Perimeter Ditch for certifica- 
tion; OSDF Decon. Pad - decontaminated FDF’s water truck; OM“.’. - staged 12 ROBS within the Con- 
tamination Area and along Road “A”; MMS - relocated the remainder of this stockpile to the north to make 
room for the EIDS and EISS within this area. 

0 
Hirsch & Associates performed the following survey work today: Cell 2 - established the grid layout for the 
cell and surveyed the South Ditch as-built conditions. Jerry Ime Co. worked in Cell I today to dismantle 
water lines/piping. 

0 

4. 

5. 

SWU Work Area: 

Petro Environmental completed the following work today in this work area: Continued to excavate the AFP 
and haul to OSDF Cells, inspectedrepaired perimeter fencing at the AFP, inspected silt fencing at the south 
end of the IFP (no problems found) and noted that the previously seeded area was beginning to germhate. 

Type and Results of Inspections (Indicate whether: Preparatory, Initial, or Follow-Up & include satis- 
factory work completed or deficiencies with action to be taken): 

Petro Environmen&l’s QC Inspector provided quality control oversight for today’s work activities. At- 
tached are the Follow-Up Phase Inspection reports for the definable features of work that were performed 
today. 

Tests Required by Plans and/or Specifications Performed and Results of Tests: 



". .. . ; 

I to SP-7, began excavation of IFP and stockpiled material on cast side of South Fields; AFP - 
smooth dnun rolled the AFP and washed the haul road at the entrance to the AFP; S W U  
Wheel Wash - decontaminated the articuIated dump tmcks. 

I .  
I 

4 I Laborers I 40.0 Sameasabove. 
I 5 I Teamsters I 50.0 Sameasabove. 

mw- -- PETRO ENVIRONMENTAL TECHNOLOGIES, INC, 
DAILY QUALITY CONTROL REPORT 2195 

WEATHER CLASSIFICATION fl  METEOROLOGICAL DATA: 
CLASS A: No intemptions of any kind h m  weather conditions oc- 11 CLASSIFICATION 

curring on this or previous shifts. 
Weather occurred during this shift that caused a complete 
stoppage of all work. 
Weather occurred during this shift that caused a partial 

CLASS: A 
TEMPERATURE: CLASS B: 

CLASS C: 

n 
stODDZe Of Work. II INCHES: 0.00 II 

MAX: 47'F MIN.: 26°F 
PRECIPITATION: 

.. w 

CLASS D: 

CLASS E: 

Weather overhead excellent or suitable during shift. Work 
completely stopped due to previous adverse weather. 
Work overhead excellent or suitable during shiq but work 
partially stopped due to previous adverse weather. 

OTHER: Explain. 

1. ContractlSubcontractors and Area of Responsibility: 

OSDF Work Area: 

No. I Trade I Houn I Location/Description of work rl 

Cell 1/Cell2 Rad. Work Area: 

No. 1 Trade I Hours 1 Location/Description of Work . 
OSDF Decon. Pad - began deconning the D6R dozer, IMHR - cleaned the haul road; WIMS 
- continued to relocate material to the north; Cell 1 - graded the southern slope and re-graded 
around the 24-in. culvert DiDe in Catchment Area: Cell 2 - Dlaced 15 ROBS into cell. 

SW Work Area: 

2 I Operators 1 20.0 I IFP - constructed haul road to load out Above WAC materials, hauled Above WAC material 

3 \' 



Volvo A35C Articulating Truck (#1) 1 12/04/98 
Volvo A35C Articulating Truck (#3) 1 12/04/98 
Volvo A25C Articulating Truck (#1) I 03/23/98 

3. 

0 

0 

12/04/98 6.0 1 4.0 0.0 
12/04/98 6.0 I 4.0 0.0 
03/23/98 6.0 I 4.0 0.0 

e 

4. 

Work Performed Today (Indicate location and description of work performed by prime and/or sub- 
*.-- 

m.. 2195 
contractors): 

OSDF Work Area: 

The following work activities were conducred by Petro Environmental today as follows: Manhole No. 3 - ‘ 
pumped 330 galloq of water h m , t h e  LDS secondary containment vessel into the LCS containment vessel 
and then 1,768 gallons of water from the LCS containment vessel; Cell I - graded the Access Road located 
outside the west side of the cell. 

Cell 1/Cell2 Rad. Work Area: 

The following work activities were conducted by Petro Environmental today as follows: Cell I - re-graded 
the southern slope of the cell to achieve 3.5: 1 slope; graded around the 24-in. culvert pipe located within the 
Catchment Runoff Area; Cell 2 - placed 15 ROBS of Category 2 material (from OMTA) into Grid Locations 
8V9I and then covered with Category 1 material from within the Cell 2 stockpiles; OSDF Decon. Pad - be- 
gan decontaminating the D6R dozer, MMS - continued to relocate this stockpile to the north; and IMRR - 
cleaned the haul road. Jerry Istre worked at Cell I today removing all sprinkler heads from within the cell. 

SWU Work Area: 

Petro Environmental completed the following work today in this work area: Began work at IFP by con- 
structing haul road to permit loading out of Above WAC materials, loaded out 2 loads (35 cy) of Above 
WAC material to SP-7; cleaned up area and notified FDF for HPGe survey verification; began excavating 3- 
ft. cuts of IFP at the southeast end and stockpiled material on east side of the South Fields (74 loads); AFP - 
smooth drum rolled the AFP and wash down the haul road at the entrance to the AFP; SWU Wheel Wash - 
decontaminated the 3 articulated haul trucks - FDF required Petro Environmental to remove the bedliners 
prior to the trucks being permitted to leave the Controlled Area to facilitate fiee release of the trucks. 

Type and Results of Inspections (Indicate whether: Preparatory, Initial, or Follow-Up & include satis- 
factory work completed or deficiencies with action to be taken): 

Petro Environmental’s QC Inspector provided quality control oversight for today’s work activities. At- 
tached are the Follow-Up Phase Inspection reports for the definable fatures of work that were performed 
today. 

Tests Required by Plans and/or Specifications Performed and Results of Tests: 
None. 



PETRO ENVIRONMENTAL TECHNOLOGIES, INC. 
DAILY QUALITY CONTROL REPORT 

1 
j 
I 

* -- 

No. I Trade i Houn 1 LocatiordDescription of Work 
1 i Operators I 10.0 1 'Cells In - fine graded around the cell perimeter, Manhole Nos. 2/13 - pumped water, NE ~ 

a 
L 2 1 9 5  

WEATHER CLASSIFICATION: 1 METEOROLOGICAL DATA: 
CLASS A: No interruptions of any kind from weather conditions oc- CLASSIFICATION 

cuning on-this or previous shifts. 
Weather occurred during this shift that caused a complete 

CLASS: A 
TEMPERATURE: CLASS B: 

stoppage of all work 
Weather occurred during this shift that caused a partial 
stoppage of work 
Weather overhead excellent or suitable during shiR Work 
completely stopped due to previous adverse weather. 
Work overhead excellent or suitable during shift, but work 
partially stopped due to previous adverse weather. 

CLASS C: 

CLASS D: 

CLASS E: 

OTHER: Explain. . 
~~ ~~ ~ 

1. ContractlSubcontractors and Area of Responsibility: 

OSDF Work Area: 

! 
I 10.5 I Sameasabove. 

- 4.0 

I Laydown Area - smooth drum rolled this area. 

. 1 10.0 1 Sitewide - performed gened  equipment maintenance. 
i Cells 26 - Applied Dine sap to Intercell Berm; Cell 3 - applied pine sap to stockpiles. 

CeIl 1/Cell2 Rad. Work Area: 

;I No. I Trade : Houn ! LocatiordDescription of Work 
jl 4 1 Operators i 40.0 I EIMS - relocated c o m a i o n  fencinghd. control rope, continued to excavate area to origi- 

I \ I  nal grade; OSDF Decon. Pad - deconned haul truck H-7, continued to decon. other toold 
equipmenq Cell 1 - began placement of Select Layer on NE comer of cell; performed general 
housekeeping of work arta 

S W U  Work Area: 

i No. I Trade I Houn I LocatiodDescription of Work 
I 2 I Operators I 20.0 I IFP - continued to load out and stockpile materials; S W U  Wheel Wash - continued to decon. 



Work Performed Today (Indicate location and description of work performed by prime and/or sub- 

OSDF Work Area: 

* -- contractors): - 21195 
- 

The following work activities were conducted by Peco Environmental today as follows: C e h  In - fine - maded around the perimeter of the cells; NE Laydown Area - smooth drum rolled this surface to smooth 
out ruts and seal; Manhole Nos. 2 & 3 - pumped water fkom these manholes as follows: Manhole No; 2: 
pumped 2,112 gallons of water from the LDS primary and secondary containment vessels into the man- 
hole’s inlet to the LTS main line; M‘ole No. 3: pumped 2;844 gallons of water fiom the LCS containment 
vessel into the LDS secondary vessel. Attached is the Weekly Inspection Checklist fkom the Leachate Man- 
agement System. Schebor Bros. worked onsite today as follows: Cells 2B - applied pine sap emulsion 
along the Intercell Berm between these two cells; Cell 3 - applied pine sap  emulsion to two stockpiles lo- 
cated within the cell. 

Cell 1KeU 2 Rad. Work Area: 

The following work activities were conducted by Peuo Environmental today as follows: EIMS - relocated 
construction fencing and rad. rope to provide access corridor between the stockpile and the IMHR, contin- 
ued to excavate 16-inches ovei the footprint of the stockpile to original grade; CeZZ I - began placing Select 
Layer material (from the EIMS - 61 loads) on the northeast comer of the cell in a single 2 4 .  thick lift; 
OSDF Deron. Pad - continued to decon. equipmendtools, the D6R dozer and Haul Truck H-7; and per- 
formed general hoGekeeping across this work area 

SWU Work Area: 

Petro Environmental completed the following work today in this work area: IFP - continued to excavate the 
IFP a,nd haul materials to the South Fields for stockpiling (150 loads), re-graded the IFP area, placed #2 ag- 
gregate to stabilize the haul road; SW Wheel Wash - continued decontamination of haul trucks for fiee 
release fiom the jobsite and removed a l l  bed liners fiom the trucks, and performed general housekeeping and 
cleanup of the wheel wash facility. Jeny Istre welded 1,160-lin. ft of 4-in. dia  HDPE water line pipe in 
preparation for next year. . 

Type and Results of Inspections (Indicate whether: Preparatory, Initial, or Follow-Up & include satis- 
factory work completed or deficiencies with action to be taken): 

Petro Environmental’s QC Inspector provided quality control oversight for today’s work activities. At- 
tached are the Follow-Up Phase Inspection reports for the definable features of work that were performed 
today. 

Tests Required by Plans and/or Specifications Performed and Results of Tests: 
None. 
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PETRO ENVIRONMENTAL TECHNOLOGIES, INC. J -- 
DAILY QUALITY CONTROL REPORT ?r+ 21195 

! 
i 
I 

4 e 

No. I Trade I Hours I LocatiodDescription of Work 
I 1 Operators I 10.0 1 Cells In - fine graded around the perimeter of the cells and assisted with hydroseeding op 

curring on this or.previous shifts. 
Weather occurred during this shift that caused a complete 
stoppage of all work. 
Weather occurred during this shift that caused a partial 
stoppage of work. 
Weather overhead excellent or suitable during shift Work 
completely stopped due to previous adverse weather. 
Work overhead excellent or suitable during shifk, but work 
partially stopped due to previous adverse weather. 

, CLASS B: 

CLASS C: 

CLASS D: 

CLASS E: 

OTHER: Explain. 

CLASS: A 
TEMPERATURE: 
MAX: 42OF MIN.: 25'F 
PRECIPITATION: 

11 INCHES: 0.05 ll 

j -  
I Mechanic 1 10.0 I Sitewide - performed general equipment maintenance. 

I I erations; Manhole No. 2 - began pumping water h m  this manhole. 

, I ScheborBros. 1 4.0 I Cell 1/2 - hydroseeded the cell perimeters. 

Cell 1/Cell2 Rad. Work Area: ' 

Trade I Hours I Location/Description of Work 
20.0 E M S  - completed loading out marerial and hauling to cell; Cell 1 - continued placing Select I Layer on east slope of cell; OMTA - staged ROBS on clean side; OSDF Decon. Pad - contin- - I  

I 
1 40.0 1 Sameasabove. 4 i Laboren I 1 ued to decon. equipment and tools. I 

1 2 7 Teamsters I 20.0 I Sameasabove. - II 
SWU Work Area: 

and SWU Wheel Wash - continued to decon. and h e  release haul trucks, cleaned out 
I trenches and oiywater separator. 
I 30.0 Sameasabove. 3 ! Laborers 

; I Teamsters I 30.0 I Sameasabove. 

I 



. .  
. I  . 

3. 

e 

4. 

5. 

6. 

7 .  

8. 

Work Performed Today (Indicate location and description of work performed by prime a n d o r  sub- 

contractors): &--- 

OSDF Work Area: 23195 
The following work activities were conducted by Petro Environmental today as follows: Cells I/2 2 fine 
graded around the perimeter of the cells and assisted Schebor Bros. with hydroseeding; Manhole-Nu. 2 - 
began pumping water from this manhole today. Schebor Bros. hydroseeded with permanent seed rhix 
around the Cell 1 access road and exierior perimeter slope of Cell 2. 

Cell 1/Cell2 Rad. Work Area: 

The following work activities were conducted by Petro Environmental today as follows: EIMS - completed 
loading out material and hauling to OSDF Cell 1; CeU I - continued placing Select Layer material (fiorn the 
EIMS - 44 loads) on the east slope of the cell; OSDF Decon. Pad - continued to decon. equiprnenthools; 
OMTA - staged ROBS on the clean side. 

SWU Work Area: 

Petro Environmental completed the following work today in this work area: IFP - continued to excavate the 
IFP and haul materials to the South Fields for stockpiling (1 43 loads) (sand stockpile is rapidly increasing); 
reconstructed haul road to the IFP (added more #2 limestone); SWU Wheel Wmh - continued to decon- 
taminate the haul trucks and mucked out wheel wash trenches and cleaned out the oil/water separator. 

Type and Results of Inspections (Indicate whether: Preparatory, Initial, or Follow-Up & include satis- 
factory work completed or deficiencies with action to be taken): 

Peuo Environmental’s QC Inspector provided quality control oversight for today’s work activities. At- 
tached are the Follow-Up Phase Insfiection reports for the definable features of work that were performed 
today. 

Tests Required by Plans and/or Specifications Performed and Results of Tests: 

None. 

Materials Received (Note inspection results and storage provided): 

None. 

Verbal Instructions Received (List any instructions given by the DOE/FDF/GeoSyntec/Parsons per- 
sonnel on construction deficiencies, retesting required, etc, with action to be taken): 

None. 

Remarks (Cover any conflicts in plans, specifications, or  instructions; acceptability of incoming mate- 
rials; offsite surveillance activities; progress of work, delays, causes and extent thereof; days of no 
work with reasons for same): 

Attached are copies of the Control fugitive Emission Daily Record and Contractor Daily Report for Dust 
Emissions reports documenting dust control activities employed by Petro Environmental today. 



. PETRO ENVIRONMENTAL TECHNOLOGIES, INC. &--- 

c=. 2 1 9 5  DAILY QUALITY CONTROL REPORT 

CLASS C: 

CLASS D: 

CLASS E: 

Weather occurred during this shift that caused a partial 
stoppage of work 
Weather overhead excellent or suitable during shif& Work 
completely stopped due to previous adverse weather. 
Work overhead excellenf or suitable during shift, but work 
partially stopped due to previous adverse weather. 

Volvo A35C Articulating Truck ($1) I 12/04/98 I 12/04/98 
Volvo A35C Articulating Truck ($2) I 12/04/98 I 1 YO419 8 
Volvo A25C Articulating Truck ($1) I 03/23/98 I 03/23/98 
Volvo A2SC Articulating Truck ($2) I 03/23/98 I 03/24/98 
Volvo A2SC Articulating Truck ($3) I 03/23/98 1 03/24/98 
Dvnauac Smooth Drum Roller I 11/17/98 i 11/17/98 

1. Contract/Subqontractors and Area of Responsibility: 

OSDF Work Area: 

Cell 1/Cell2 Rad. Work Area: 

No work activities were performed witbin this work area today. 

0.0 10.0 0.0 
0.0 10.0 0.0 
0.0 10.0 0.0 
0.0 10.0 0.0 
0.0 10.0 0.0 
0.0 10.0 0.0 

SWU Work Area: 

No work activities were performed within this work area today. 

Cat D6R LGP Dozer (#1) I 05/30/97 0513 0197 
6R LGP Dozer ($3) I 08/31/98 08l3 1/98 

I 06/16/98 06/16/98 

2. Equipment (Not Hand Tools): 

OSDF Work Area: 

0.0 10.0 0.0 
5.0 5.0 0.0 
5.0 5.0 0.0 

Houn Houn Departure Date of 1 1 Date 1 Safety Check I Used I Idle I 11 



3. Work Performed Today (Indicate Iocation and description of work performed by prime and/or sub- 
contractors): 

a OSDF Work Area: 

The following work activities were conducted by Petro Environmental today as follows: EIMS - undercut 
this stockpile by i6-inches and stockpiled this material to the south and then graded to facilitate proper 
draindge; removed fencing in the area and re-installed, cleaned the tracks of the equipment; Cell 4 - pumped 
water, from the cell; Borrow Area - performed general housekeeping around the soil screenen; N. Access 
Road - removed mud from the street. An inspection of the sediment and erosion control features for this 
work area was conducted by the QC Inspector. A copy of the Summary Report is attached. 

Peno Environmental also pumped water from Manhole No. 2 during the week of December 28* as follows: 
Dec. ?#I7: pumped 2,112 gallons o h a t e r  from the LDS containment vessel into the manhole’s inlet to the 
LTS main line; Dec. 29th: pumped 475 gallons of water fhm the primary and secondary LDS containment 
vessels into the manhole’s inlet to the LTS main line; Dec. 30th: pumped 211 gallons of water fiom the 
LDS primary containment vessel into the manhole’s inlet to the LTS main line. Also attached is a copy of 
the Weekly Inspection Checklist for Manhole Nos. 1 and 2. - 
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Date: Daily Report Project Nos.: Contract No.: DescriptionfLoeation of Work: 
No.: S W U  ExcavatiodOSDF (Phase 11) 

January 18, 1999 144 20 1 0 Z 0 4 M  FSC 614 Fernald Facility, Hamilton, Ohio 
L 

PETRO ENVIRONMENTAL TECENOLOGIES, INC. 
DAILY QUALITY CONTROL REPORT 

CF --- 
Ik. 21195 

No. I Trade I Houn  I Locatiodlescription of Work I 
8.0 Cell 4 - pumped water, Cell 2 - repaired rad. fencing; Manhole No. 2 - pumped water; T-98 I I  - received aggregate and stockpiled. 

1 16.0 1 Same as above. 
1 8.0 I Sitewide - performed general equipment maintenance. 

{ No. 1 Trade LowtiodDescription of Work I 
0 I Operators 1 0.0 1 Graded S W U  parking lots (see OSDF for workers hours). 
0 1 Laborers 1 0.0 I Same asabove. 

WEATHER CLASSIFICATION: 
CLASS A: No interruptions of any kind fiom weather conditions oc- 

! 
1 
I 

curring on this or previous shifts. 
Weather occurred during this shiftthat caused a complete 
stoppage of all work. 
Weather occurred during this shift that caused a partial 
stoppage of work. 
Weather overhead excellent or suitable during shift Work 
completely sopped due to previous adverse weather. 
Work overhead excellent or suitable during shift, but work 
partially stopped due to previous adverse weather. 

CLASS B: 

CLASS C: 

CLASS D: 

CLASS E: 

OTHER: Explain. 

Equipment Arrival 1 Deray;re I Dateof 1 Hours Hours Hoursfor 1 Date Safety Check I Used 1 Idle 1 Repair 
I 12/04/98 I 01/05/99 I 12/04/98 ; 0.0 I 8.0 I 0.0 I Volvo A35C Articulating Truck [#I) 

METEOROLOGICAL DATA: 
CLASSIFICATION 
CLASS: A 
TEiMPERATURE: 
i W . :  56OF MIN.: 35" F 
PRECIPITATION: 
INCHES: 0.02 

1. Contract/Subcontractors and Area of Responsibility: 

OSDF Non-Rad. Work Areas: 

Cell I K e l l 2  Rad. Work Areas: 

No. I Trade 1 Houn I Locatiodlescription of Work j 
0 I Operators I 0.0 I No work performed in this work area today. I 
0 1 Laborers 1 0.0 1 Same as above. 

1 0.0 I Same asabove. 11 0 I Teamsters 

2. Equipment (Not Hand Tools): 

OSDF Non-Rad. Work Areas: 

1 Voivo A35C Amculating Truck (#2) 1 12/04/98 1 I 12/04/98 t 0.0 I 8.0 I 0.0 
o A25C Articulating Truck (#I) I 03/23/98 1 01/05/99 I 03/23/98 1 0.0 I 8.0 I 0.0 

8 Volvo A25C Articulating Truck (#3) I 03/23/98 I 01/061'99 I 03/24/98 0.0 I 8.0 I 0.0 
o A25C ArtlculaMg Truck (#2) I 03/23/98 1 01/06/99 I 03/24/98 0.0 I 8.0 1 0.0 



. -  

Equipment Departure Date of Hours Hours for 
9 5  - .  

1 *E I Date I SafetyCheck I Used I %em 1 Repair 1 

Bomag Smooth Drum Roller (3 I )  i 07/07/98 I 07/07/98 1 0.0 8.0 0.0 
Cat D8R Dozer (#I) 1 06/09/98 I 06/10/98 1 0.0 8.0 1 0.0 

Rex j -55 Trash Compactor ! 08/01/98 1 08/04/98 0.0 1 8.0 I 0.0 
Cat 826 Trash Compactor I 10/12/98 1 10/12/98 0.0 I 8.0 I 0.0 
Cat 8 15B Compactor (S 1) I 06i09197 I 06/09/97 0.0 I 8.0 I 0.0 

Fiat Allis 30B Dozer I 06/16/98 I 06/16/98 I 0.0 8.0 I 0.0 

Cell 1KeIl2 Rad. Work Areas: 

Ford Tractor I 06/25/98 
Kenworth Roll-Off Truck : 07/27/98 

1 Equipment ! Arrival 1 Departure I Date of I Hours I Hours I Hours for 

I 07/06/98 I 0.0 I 8.0 I 0.0 - 1  
01/05/99 I 07/28/98 I 0.0 I 8.0 I 0.0 

Cat 3 5 B  Excavator I 06/17/98 1 01/18/99 I 0611 8/98 
Cat J16B Backhoe ( # 1 )  I 07/10/98 1 1 07/10/98 
Finn Hydroseeder (T90) I 061'08/98 1 I 06/08/98 

0.0 8.0 I 0.0 
0.0 8.0 I 0.0 
0.0 8.0 I 0.0 

Mack Roll-Off Truck 1 07/01/98 I I 07/06/98 I 0.0 I 8.0 I 0.0 
Hubbard Trucking H 4  1 06/26/98 1 1 06/29/98 1 0.0 I 8.0 I 0.0 

International Lowbov I 09/17/98 I I 09/17/98 0.0 

3. Work Performed Today (Indicate Iocation and description of work performed by prime and/or sub- 
co ntncto n): 0 

OSDF Non-Rad. Work Areas: 

8.0 I 0.0 

The following work activities were conducted by Petro Environmental today as follows: CeZLs 314 - pumped 
water from these cells which collected during snow melt; Cell 2 - repaired radiological fencing; iManhote 
No. 2 - pumped 21 1 gallons of water from the LDS primary containment vessel into the manhole's inlet to 
the LTS main line today; T-98 - received $3304 aggregate and stockpiled. 

During the period of time between January 1, 1999 and January 17,1999, no field activities were performed 
by Peno Environmental. While no on-site activities were performed, surface water management and erosion 
control inspections were still conducted by the QC Inspector. Attached are Summary Reports for inspec- 
tions conducted on January 4*, January 1 l"', and January 14" for all of Petro Environmental's work areas. a Additionally, a surface water and erosion control inspection was conducted today for the SWU work area 
only and this Summary Sheet detailing the findings is also attached. 
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8.0 

16.0 

3 

WEATHER CLASSIFICATION: 

T-96 - began constructing an aggregate walkway fkom trailer toward OMTA; Roads - 
cleaned off roads; Cells % - pumped water out of cell. 
Same as above. 

~~ 

CLASS A: 

CLASS B: 

CLASS C: 

CLASS D: 

CLASS E: 

OTHER: Explain. 

No intemptions of any kind fkom weather conditions oc- 
curring on this or previous shifts. 
Weather occurred during this shift that caused a complete 
stoppage of all work. 
Weather occurred during this shift that caused a partial 
stoppage of work. 
Weather overhead excellent or suitable during shift Work 
completely stopped due to previous adverse weather. 
Work overhead excellent or suitable during s h e  but work 
partially stopped due to previous adverse weather. 

1 

I 

I CLASS: A 
TEIMPERATURE: 

No. I Trade 1 Hours 1 Locatiodllescription of Work 
0 I Operators 1 0.0 1 No work performed in this work area today. 
0 1 Laborers I 0.0 1 Sameasabove. 
0 I Teamsters I 0.0 1 Same asabove. 

W: 47OF MIN.: 29°F - 
PRECIPITATION: 

I 

9 5  - 

I quired work; SWA - coordinated with FDF for resurfacing of this support area. 

1. Contract/Subcontractors and Area of Responsibility: 

OSDF Nori-Rad. Work Areas: 

I 14.0 I Sameasabove. 2 i Laborers I 

I 

1 ,  

SWU Work Area: 

Locatiodllescription of Work 
I Wheel Wash - deconned equiprnenG AFP - surveyed erosion problem and planned for re- I 0.0 

Hours Hours H o u n f o r  I Dateof 
Equipment Arrival 1 Departure 1 Dare ! Date Safety Check I Used I Idle 1 Repair 



- 
Equipment Arrival Departure Date of 

Safety Check Used I Date I Date 

Bomag Smooth Drum Roller ($1) I 07/07/98 1 07/07/98 I 0.0 8.0 
Cat DSR Dozer (#1) I 06/09/98 1 06/10/98 1 0.0 8.0 
Fiat Allis 30B Dozer I 06/16/98 1 06/16/98 1 0.0 8.0 
Rex 3-55 Trash Compactor ! 08/01/98 1 08/04/98 1 0.0 I 8.0 
Cat 826 Trash Compactor I 10/12/98 I 10/12/98 1 0.0 I 8.0 
Cat 8 1SB Compactor ( f :  1) I 06/09/97 I I 06/09/97 I 0.0 I 8.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

SWU Work Area: 

Cat 316B Backhoe (#1) i 07/10/98 I 07/10/98 I 0.0 1 8.0 
i 06/08/98 I 06/08/98 I 0.0 8.0 
: 09/17/98 I 09/17/98 1 0.0 8.0 

Roll-Off Truck i 07/01/98 1 07/06/98 1 0.0 8.0 

0.0 
0.0 
0.0 
0.0 

3. Work Performed Today (Indicate location and description of work performed by prime and/or sub- 
contractors): 

OSDF Non-Rad. Work Areas: 

Hubbard Trucking H 4  I 06/26/98 1 

The following work activities were conducted by Petro Environmental today as follows: T-96 - began con- 
structhg an aggregate walkway fiom the Rad. Control Point toward the OMTA, but suspended work due to 
wet soil conditions; Haul Road - scraped mud/debris off of roadways with backhoe; Celk 314 - continued 
to pump surfaced water h m  these cells. Also attached is a Weekly Inspection Checklist for Manhole Nos. 
1 and2. 

06/29/98 1 0.0 8.0 1 0.0 

Cell k e n  2 Rad. Work Areas: 

No work performed in this work area today. 

SWU Work Area: 

Petro Environmental completed the following work today in this work area: Wheel Wadi - decontaminated 
the Hubbard Truck and Mack Roll-Off Truck for fiee release by the Rad. Tech. (accomplished) and began 
decontamination of the water wagon; A F .  - surveyed the erosion problem and planned for repairs; SWA - 0 coordinated with FDF for resurfacing of this support area (see Section 7 below). 
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curring on this or previous shifts. 

stoppage of all work. 
Weather occurred during this shift that caused a partial 
stoppage of work. 
Weather overhead excellent or suitable during shift Work 
completely stopped due to previous adverse weather. 
Work overhead excellent or suitable during shift, but work 
partially stopped due to previous adverse weather. 

CLASS B: 

CLASS C: 

CLASS D: 

CLASS E: 

OTHER: Explain. 

Weather occurred during this shift that caused a complete 

PETRO ENVIRONMENTAL TECHNOLOGIES, INC. 
DAILY QUALITY CONTROL REPORT 

r No. I Trade ! Hours I LocatiodDescription of Work 1' I Operators j 2.5 Cells 314 - continued to pump water out of cell; Manhole No. 2 - pumped out water. 

-- 
i 2 1 9 5  

Laborers ! 16.0 1 Same as above. 
Mechanic I 8.0 I Sitewide - performed general equipment maintenance. 

I WEATHER CLASSIFICATION: 1 METEOROLOGICAL DATA: 

I 1 '  o 1 Operators I 0.0 I IMHR - cut diversion ditch (worker's hours recorded above). 
0 I Laborers I 0.0 I Sameasabove. 

I 

i 
i 

0 1 Teamsters 1 0.0 1 Sameasabove. 

Equipment Departure Date of Hours Hours Hounfo r  I 1 Date I Safety Check I Used 1 Idle 1 Repair 

S W U  Work Area: 

! Volvo A3SC Articulating Truck (52) 1 12/04/98 I 

Trade I Hours I LocatiodDescription of Work 
AFP - removed silt from ditch, repaired silt fencing, & placed straw bales; Wheel Wash - 
deconned water wagon for free release. 

I ' - 0  I 
I 

I 3 I Laborers I 30.0 I Same as above. 

12/04/98 I 0.0 1 8.0 I 0.0 

2. Equipment (Not Hand Tools): 

OSDF Non-Rad. Work Areas: 

R LGP Dozer (43) I 08/31/98 1 08/31/98 I 0.0 I 8.0 1 0.0 
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Bomag Smooth Drum Roller ($1) 
Cat D8R Dozer (#1) 
Fiat Allis 30B Dozer 
Rex 3-55 Trash Compactor 
Cat 826 Trash Compactor 

Cell 1/Cell2 Rad. Work Areas: 

~ ~~ 

07/07/98 I 07/07/98 I 0.0 I 8.0 I 0.0 
06/09/98 06/10/98 1.0 I 7.0 1 0.0 

08/01/98 I 08/04/98 0.0 8.0 I 0.0 
10/12/98 1 1 01 1 2/98 0.0 8.0 1 0.0 

06/16/98 06/16/98 0.0 1 8.0 1 0.0 

Departure Date of Hours Hours Hoursfor 1 ‘2:’ I Date 1 SafetvCheck 1 Used 1 Idle I Reoair 1 Equipment 

Cat 815B Compacror ($1) I 06/09/97 1 1 06/09/97 I 0.0 
Ford Tractor 1 06/25/98 1 1 07/06/98 I 0.0 

8.0 I 0.0 
8.0 I 0.0 

I Date 1 Date I Safety Check I Used 1 Idle I Repair 
I 06/30/98 1 07/06/98 I 0.0 8.0 I 0.0 Cat D8R Dozer (#2) 

Finn HvdroSeeder (T90) I 06/08/98 I 06/08/98 I 0.0 8.0 I 0.0 

I, 
Cat 4 16B Backhoe (# 1) 1 07/10/98 1 07/10/98 I 5.0 3.0 I 0.0 

I 

3. Work Performed Today (Indicate location and description of work performed by prime and/or sub- 
contractors): 

OSDF Non-Rad. Work Areas: 

ational Lowboy I 09/17/98 I 1 09/17/98 0.0 I 8.0 I 0.0 
i a R o i l - O f f  Truck I 07/01/98 I 1R0199 1 07/06/98 0.0 I 8.0 1 0.0 

Hubbard Trucking H-4 I 06/26/98 I 1/20/99 I 06/29/98 0.0 I 8.0 I 0.0 

The following work activities were conducted by Petro Environmental today as foIlows: Cells 314 - contin- 
ued to pump surface water from these cells; Mmhole No. 2 - pumped 21 1 gallons of water fiom the LDS 
primary containment vessel into the manhole’s inlet to the LTS main line today. Hirsch & Associates sur- 
veyed the topography of the EIMS today and then met with Petro Environmental to discuss additional sur- 
veying needs. 

Cell 1KeIl2 Rad. Work Areas: 

Petro Environmental completed the following work today in this work area: IMHR - cut a diversion ditch 
between Cells 1 and 2 to deflect water fiom running onto clean soils. 

SWU Work Area: 

Petro Environmental completed the following work today in this work area: Wheel Wash - completed de- 
contamination of the water wagon for free release fiom site; AFP - removed flyash fiom drainage channel 
t bottom of the stockpile and placedgraded back on top of the AFP, repairedhistalled new silt fence and 

placed straw bale barriers against silt fence, and constructed berms at top of the AFP washout area. 
0. 
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- DesaiptiodLocation of Work: 
SWU FxcavatiodOSDF (Phase II) 

Date: Daily Report ' Project Nos: 
No.: 

January 21. 1999 I 47 20 1 om0402 Fernald Facility, Hamilton, Ohio 

stoppage of all work. 
Weather occurred during this shift that caused a partial 
stoppage of work. 
Weather overhead excellent or suitable during shift. Work 
completely stopped due to previous adverse weather. 
Work overhead excellent or suitable during shift but work 

CLASS C: 

CLASS D: 

CLASS E: 
_ _  ;: . 

I I 

Operators I 4.0 Cells Y4 - continued to pump water out of cell and Manhole No. 3. I 
Laborers 24.0 Same as above. 
Mechanic 8.0 Sitewide - performed general equipment maintenance. I 

~~ 

1. Contract/Subcontractors and Area o f  Responsibility: 

1 
I 

OSDF Non-Rad. Work Areas: 

o I Operators 1 0.0 1 No work was performed at this work area today. 
0 I Laborers 1 0.0 I Sameasabove. 1 
0 1 Teamsrers I 0.0 1 Sameasabove. I 

Trade 1 Hours I Location/Description of Work 1 
6.0 AFP - insralled erosion control blankets, re-graded surface of the stockpile, continued to I /  clean ditchedrepair silt fencdplace straw bales. 

j "P' Operators 

1 2 I Laborers 1 16.0 I Sameasabove. 

! Equipment Arrival Departure Date of Hours Hours 
t I Date 1 Date 1 Safety Check I Used 1 Idle I HzECr 1 
I Voivo A35C h i c u l a M g  Truck ($2) i 12/04/98 1 12/04/98 1 0.0 1 8.0 1 0.0 I 

pac Smooch Drum Roller I 11/17/98 11/17/98 1 0.0 I 8.0 1 0.0 
1 08/31/98 1 08/31/98' I 0.0 I 8.0 1 0.0 
I 05/30/97 1 05/30/97 I 0.0 1 8.0 I 0.0 1 

I Case 5SOSL Backhoe I 08/03/98 I 08/03/98 1 4.0 1 4.0 I 0.0 

, 

.I 

Cell 1KeU 2 Rad. Work Areas: 

80. I Trade I Hours I Location/Descriptioa of Work lj 

SWU Work Area: 

2. Equipment (Not Hand Tools): 

OSDF Son-Rad. Work Areas: 
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Cell l/Cell2 Rad. Work Areas: 

SWU Work Area: 

w 
3. Work Performed Today (Indicate location and description of work performed by prime and/or sub- 

contractors): 

OSDF Non-Rad. Work Areas: 

The following work activities were conducted by Petro Environmental today as follows: Cells 314 - contin- 
ued to pump surface water from these cells and Manhole No. 3. 

Cell l/f2ell2 Rad. Work Areas: 

Petro Environmental completed the following work today in this work area: IiWHR - cut a diversion ditch 
between Cells 1 and 2 to deflect water from running onto clean soils. 

SWU v o r k  Area: 

Petro Environmental completed the following work today in this work area: AFP - continued to remove 
flyash and clean the drainage channel, make repairs to silt fence, and place m w  bales; re-graded the AFP 
surface to move ponding water away from the edge towards the center of the pile; and placed erosion control 
blankets over the crest of and down through ruts (see attached Follow-Up Phase Report). 

I 
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r 

WEATHER CLASSIFICATION: METEOROLOGICAL DATA: 
CLASS A: 

CLASS B: 

CLASS C: 

No interruptions of any kind eom weather conditions oc- 

Weather occurred during this shift that caused a complete 
stoppage of all work. MAX.: 68°F MIN.: 5 2 O F  
Weather occurred during this shift that caused a partial 

CLASSIFICATION 
CLASS: c 
TElMPERATURE: 

PRECIPITATION: 

curring on this or previous shifts. 

Operators I 4.0 
Laborers I 25.0 1 Mechanic I 8.0 

1. ContractBubcontractors and Area of Responsibility: 

OSDF Non-Rad. Work Areas: 

Tr No. I Trade I Houn  I LocationAlescriotion of Work 1 
Cells 3 4 -  continued to pump water out of cell and Manhole No. 3. 
Same asabove. 
Sitewide - oerfomed general eauiument maintenance. 

i 
: 

No. I Trade i Houn  I LocationAlescription of Work 
Cell 1 - constructed a berm to prevent water fiom running onto clean side (see above for op- 

! ' O-O I eratorilabor hours). 
0 j Operators 

0 I Laborers I 0.0 I Sameasabove. 
1 1 B&JElecmc I 1.5 1 Decon. Pad - checked out circuit breaker. 

! 

i 0 I Laborers i O.O\IJ 

3 Equipment Date of Hours Hours Hounfo r  
f 1 Date I Date I Safety Check I Used 1 Idle 1 Repair 
Volvo A35C Amculatmg Truck ($2) 1 12/04/98 1 12/04/98 I 0.0 8.0 I 0.0 

I 8 .O 0.0 ac Smooth D m  Roller i 11/17/98 I 11/17/98 I 0.0 
6R LGP Dozer ($2) i 08/31/98 I 08/21/98 I 0.0 8.0 0.0 

Komatsu D-3 IE Dozer 1 05/30/97 1 05/20/97 I 0.0 1 8.0 0.0 
Case 58OSL Backhoe 1 08/03/98 I 08/03/98 I 3.0 I 5.0 0.0 a 

2. Equipment (Not Hand Tools): 

OSDF Non-Rad. Work Areas: 
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Cell 1/Cell2 Rad. Work Areas: 

SWU Work Area: 

3: Work Performed Today (Indicate location and description of work performed by prime andor sub- 

OSDF Non-Rad. Work Areas: 

contractors): 

The following work activities were conducted by Petro Environmental today as follows: The QC Inspector 
conducted a surface water management and erosion control features for this work area. Attached is a Sum- 
mary Report of those findings. Cells 31’4 - continued to pump surface water from these cells and Manhole 
No. 3. 

Cell 1/Cell2 Rad. Work Areas: 

Petro Environmental completed the following work today in this work area: The QC Inspector conducted a 
surface water management and erosion control features for this work area. Attached is a Summary Report of 
those findings. Cell 1 - constructed a berm to prevent water from running onto the clean area at the Cool- 
Down Trailer; B&J Electric worked at the Decon. Pod to check out the circuit breaker because the pump is 
not working. 

SWU Work Area: 

No work was performed in this work area today. 



PETRO ENVIRONMENTAL TECHNOLOGIES, INC. 
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~~~~~~ ~~ 

Trade I Hours 1 No. 
Operators 0.0 
Laborers 4.0 

I 
I Mechanic 0.0 

WEATHER CLASSIFICATION: 
CLASS A: No intemptions of any kind fkom weather conditions oc- 

LocatiodDescription of Work 
Cells 3/4 - continued to pump water out of cell and Manhole No. 3. 
Same as above. 
Sitewide - performed general equipment maintenance. 

curring on this or previous shifts. 
Weather occurred during this shift that caused a complete 
stoppage of all work. 
Weather occurred during this shift that caused a partial 
noppage of work 
Weather overhead excellent or suitable during shift Work 
completely stopped due to previous adverse weather. 
Work overhead excellent or suitable during shift, but work 
partially stopped due to previous adverse weather. 

CLASS B: 

CLASS C: 

CLASS D: 

CLASS E: 

OTHER: Explain. 

I 

IMETEOROLOGICAL DATA: 
CLASSIFICATION 

No. I Trade 1 Hours 1 LoatiodDescription of Work 
i’ o I Operators I 0.0 I No work performed in this work area today. 

0 I Laborers 1 0.0 1 Sameasabove. 

I CLASS: A 
TEMPEWTURE: 

1 No. 1 Trade LocatiodDescription of Work 
it 0 I Operators I 0.0 1 No work was performed in this area today. 

0 I Laborers 1 0.0 I Sameasabove. 

MAX: 6t°F MLN.: 41°F 
PRECIPITATION: 
INCHES: 0.46 II . .  . 

~~ 

1. Contract/Subcontractors and Area of Responsibility: 

OSDF Non-Rad. Work Areas: 

2. Equipment (Not Hand Tools): 

OSDF Non-Rad. Work Areas: 
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Cell 1Kell2 Rad. Work Areas: 

SWU Work Area: 

Equipment I Arrival I Departure 1 Date of I Houn 1 Hours I Hours for 11 
..- . .  

Cat 4168 Backhoe (#1) 07/10/98 071 1 019 8 0.0 8.0 0.0 
Finn Hydroseeder (T90) 06/08/98 06/08/9 8 0.0 8.0 0.0 

1 Date I Date I Safety Check I Used I Idle I Repair 
Cat D8R Dozer (#2) 1 06/30/98 I I 07/06/98 1 0.0 I 8.0 I 0.0 

I International Lowboy 091 17/98 0911 7/98 0.0 8.0 0.0 I I I 
.. 

I I Cat 613C Water Wagon ($1) I 08/11/98 I I 08/11/98 1 0.0 I 8.0 I 0.0 I 
Work Performed Today (Indicate location and description of work performed by prime and/or sub- 
contractors): 

e 

e 

4. 

5. 

OSDF Non-Rad. Work Areas: 

The following work activities were conducted by Pea0 Environmental today as follows: Cefk 314 - contin- 
ued to pump surface water from these cells and Manhole No. 3. 

Cell 1/Cell2 Rad. Work Areas: 

No work was performed in this work area today. 

SWU Work Area: 

No work was performed in this work area today. 

Type and Results of Inspections (Indicate whether: Preparatory, Initial, or  Follow-Up & include satis- 
factory work completed o r  deficiencies with action to be taken): 

None. 

Tests Required by Plans and/or Specifications Performed and Results of Tests: 

None. 



. .  . ._ 

No.: S W  Excavation/OSDF (Phase 11) 
January 24,1999 150 .20102f20402 FSC 614 Fernald Facility, Hamilton, Ohio 
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Volvo A35C Articulating Truck (2) I 12/04/98 1 
Dynapac Smooth Drum Roller 1 11/17/98 I 
Cat D6R LGP Dozer (#3) I 08/31/98 1 
Komatsu D-3 1 E Dozer / 05/20/97 I 

I 08/03/98 I 
I 02/21/98 1 

Volvo L 1 jOC Loader 1 05/20/98 1 

p. -- 

12/04/98 1 0.0 1 8.0 I 0.0 
11/17/98 I 0.0 8.0 0.0 
08/31/98 1 0.0 8.0 0.0 

08/03/98 0.0 1 8.0 1 0.0 
03/23/98 0.0 1 8.0 I 0.0 
05/20/98 0.0 1 8.0 I 0.0 

0513 0197 0.0 8.0 0.0 

2 1 9 5  

WEATHER CLASSIFICATION: 
CLASS A: 

CLASS B: 

CLASS C: 

CLASS D: 

CLASS E: 

OTHER: Explain. 

No intemptions of any kind from weather conditions oc- 
cuning on this or previous shifts. 
Weather occurred during this shift that caused a complete 
stoppage of all work. 
Weather occurred during this shift that caused a partial 
stopp%e of work. 
Weather overhead excellent or suitable during shift. Work 
completely stopped due to previous adverse weather. 
Work overhead excellent or suitable during shift, but work 
partially stopped due to previous adverse weather. 

METEOROLOGICAL DATA: 
CLASSIFICATION 
CLASS: A 
TEMPERATURE: 
MAX: 4 I 0 F  MIN.: 30°F 
PRECIPITATION: 
INCHES: 0.00 

1. ContracMubcontractors and Area of Responsibility: 

OSDF Non-Rad. Work Areas: 

No. I Trade Hours LocationfDescription of Work 
I 

0 1 Operators 0.0 
4.0 Same as above. 
0.0 

Cells 314 - continued to pump water out of cell and Manhole No. 2 & check pumps. 

Sitewide - performed general equipment maintenance. 

Cell 1/Cell2 Rad. Work Areas: 

No. I Trade I Hours I LocationAlexription of Work I 
0 I Operators I 0.0 1 No work performed in this work area today. I 
0 I Laborers I 0.0 I Sameasabove. 

SWU Work Area: 

I No. I Trade 1 Hours I LocatiodDescription of Work 
0 I Operators I 0.0 I No work was performed in this area today. 
0 I Laborers 1 0.0 I Sameasabove. 

~~ 

2. Equipment (Not Hand Tools): 

OSDF Non-Rad. Work Areas: 



Equipment 

Bomag Smooth Drum Roller (#1) 
Cat D8R Dozer (#1) 
Fiat Allis 30B Dozer 
Rex 3-55 Trash Comuactor 

Arrival Departore Date of Hours Hours Hoursfor 
Date Date SafetyCheck Used Idle Repair 

07/07/98 07/07/98 0.0 8.0 0.0 
06/09/98 06/10/98 0.0 8.0 0.0 
06/16/98 06/16/98 0.0 8.0 0.0 
0810 1/98 08/04/98 0.0 8.0 0.0 

1 

Cat 526 Trash Compactor 101 12/98 10/12/98 0.0 8.0 0.0 
Cat 815B Compactor (#I) 06/09/97 06/09/97 0.0 8.0 0.0 
Ford Tractor 06/25/98 07/06/9 8 0.0 8.0 0.0 

Equipment 

I Cat D8R Dozer ($2) 
' Cat 4 16B Backhoe (# 1) 
Finn Hydroseeder (T90) 

Performed Today (Indicate location and description of work performed by prime and/or sub- 
ontractors): 

Arrival Departure Date of Hours Hours Hounfor 
Date Date Safety Check Used Idle Repair 

06/?0/98 07/06/98 0.0 8.0 0.0 
07/10/98 071 10198 0.0 8.0 0.0 
06/08/9 8 06/08/98 0.0 8.0 0.0 

0 

0 

0 

1. 

5. 

International Lowboy I 09/17/98 I I 09/17/98 
Cat 6 j . X  Water Wagon ($1) 1 08/11/98 I I 08/11/98 

OSDF Non-Rad. Work Areas: 

0.0 I 8.0 0.0 
0.0 1 8.0 0.0 

The following work activities were conducted by Pea0 Environmental today as follows: Cefk 3/4 - contin- 
ued to pump surface water from these cells and Manhole No. 3 and check the pumps. 

Cell 1Kel l2  Rad. Work Areas: 

No work was performed in this work area today. 

SWU Work Area: 
.I 

No work was performed in this work area today. 

Type and Results of Inspections (Indicate whether: Preparatory, Initial, o r  Foilow-Up & include satis- 
factory work completed o r  deficiencies with action to be taken): 

None. 

Tests Required by Plans and/or Specifications Performed and Results of Tests: 

None. 



.., . 

WEATHER CLASSIFICATION: METEOROLOGICAL DATA: 
CLASS A: 

I 

No intemptions of any kind from weather conditions oc- CLASSIFICATION 

P *- 

No. 1 Trade 

2 Hirsch & Associates 

PETRO ENVIRONMENTAL TECHNOLOGIES, INC. 
DAILY QUALITY CONTROL REPORT 

Hours LocatiodDescription of Work 
8.0 

24.0 Same as above. 
8.0 
17.0 

Cells 3/4 - continued to pump water from cells and Manhole No. 3. 

Sitewide - performed general equipment maintenance. 
WIMS - surveyed the topography; Borrow k e a  - surveyed the existing sed. Basin and 
checked horizontaVvemca1 conw Is. 

*r 2 1 9 5  

A35C Articulating Truck ($2) I 12/04/98 I 1 12/04/98 I 0.0 1 8.0 1 0.0 
ac Smooth Drum Roller 1 11/17/98 1 1 11/17/98 I 0.0 8.0 I 0.0 
R LGP Dozer ($3)  1 08/31/98 I I 08/31/98 I 0.0 8.0 I 0.0 

I Komarsu D-3lE Dozer I 05/30/97 1 I 05/30/97 1 0.0 8.0 I 0.0 

I 

I cuning on-this or previous shifts. CLASS: A I CLASS B: Weather occurred during this shift that caused a complete TEMPERATURE: 
stoppage of all work. MAX: 48'F MIN.: 30'F R CLASS C: Weather occurred during this shift that caused a partial PRECIPITATION: 
stoppage of work. 
Weather overhead excellent or suitable during shiR Work 
compIetely stopped due to previous adverse weather. 
Work overhead exce1lent.or suitable during shift, but work 
partially stopped due to previous adverse weather. 

CLASS D: 

CLASS E: 

OTHER: Explain. 

1. Contract/Subcontractors and Area of Responsibility: 

OSDF Non-Rad. Work Areas: 

Cell l/CelI 2 Rad- Work Areas: 

11 No. I Trade I Hours I LocatiodD&criution of Work II 
0 1 Operators 1 0.0 1 Decon. Pad - decontaminated equipment for free release. 
0 1 Laborers I 0.0 1 Sameasabove. 
2 I B&JElecmc I 2.0 1 Decon. Pad - made repairs to the sump pump. 

S W U  Work Area: 

11 No. I Trade I Hours I LocatiodDescriDtion of Work 11 
0 I Operators 1 0.0 I No work was performed in this area today. 11 0 I Laborers t 0.0 I Sameasabove. 

2. Equipment (Not Hand Tools): 

OSDF Non-Rad. Work Areas: 

Equipment Departure Date of Hours Hours Hoursfor I '2:' 1 Date 1 SafetvCheck 1 Used I Idle I Repair 1 
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-. . 2195 

I Date 
Cat D8R Dozer (X2) 06/30/98 
Cat 4168 Backhoe (#I) 
Finn Hydroseeder (T90) 06/08/98 

071 1 019 8 

09/17/98 

Cell 1/Cell2 Rad. Work Areas: 

SWU Work Area: 

Date Safety Check I Used Idle Repair I 
07/06/9 8 0.0 8.0 0.0 
071 1 019 8 0.0 8.0 0.0 
06/08/98 0.0 8.0 0.0 
09/17/98 0.0 8.0 0.0 

Equipment 1 Arrival 1 Departure I Date of I ~ o u m  I H O U ~  1 ~ o u m f o r  11 

3. Work Performed Today (Indicate location and description of work performed by prime and/or sub- 
contractors): 

OSDF Non-Rad. Work Areas: 

The following work activities were conducted by Pea0 Environmental today as follows: The QC Inspector 
conducted a surface water management and erosion control features for this work area Attached is a Sum- 
mary Report of those fmdings. CelLs 3/4 - continued to pump surface water fiom these cells and Manhole 
No. 3. Hirsch & Associates perfoxged the following survey work today: MMS - surveyed the topography 
of this stockpile; Borrow Area - surveyed the existing sedimentation basin and checked horizontalhertical 
controls. 

Cell 1/Cell2 Rad. Work Areas: 

The following work activities were conducted by Petro Environmental today as follows: The QC hpec tor  
conducted a surface water management and erosion control features for this work area Attached is a Sum- 
mary Report of those findings. Decun. Pod - performed decontamination of the 8 15 Compactor and Bomag 
Smooth Drum Roller; moved Cat 613 water wagon to the SWA at the OSDF. B&J Electric also worked at 
the Decon. Pad today to make repairs to the sump pump. 
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Contract No.: 

January 26,1999 20 102/20402 , FSC 614 

DescriptionfLocation of Work 
S W U  ExcavatiodOSDF (Phase II) 
Fernald Faciliry, Hamilton, Ohio 

11 WEATHER CLASSIFICATION: 1 METEOROLOGICAL DATA: I 

Trade I Hours 
I 0.0 
1 0.0 

CLASS A: 

CLASS B: 

CLASS C: 

CLASS D: 

CLASS E: 

OTHER: Explain. 

No interruptions of any kind from weather conditions oc- 
curring on this or previous shifts. 
Weather occurred during this shift that caused a complete 
stoppage of all work. 
Weather occurred during this shift that caused a partial 
stoppage of work. 
Weather overhead excellent or suitable during shift. Work 
completely stopped due to previous adverse weather. 
Work overhead excellent or suitable during shift, but work 
partially stopped due to previous adverse weather. 

LocatiodDescription of Work 
Cells 3 & 4 - pumped water t?om cells (see below for manhours). 
Sameasabove. 

CLA5SIFICATION 
CLASS: A 
TEAMPERATLJ: I 

: 

I 

I 

I. 
4 

I MAX.: 49' F MLN.: 26O F 
PRECIPITATION: 

. No. , Trade I Hours 1 LocatiodDescription of Work - I  
Cell 1 - installed silt fence; Cells 1 & 2 - performed maintenance on Rad. Fencing, prepped 
for placement of surfactant in the cells tomorrow. I ' 8.0 I 1 Operators 

3 ' Laborers I 24.0 I Sameasabove. 
2 ! Hirsch & Associates I 3.0 1 Cell 2 - surveyed the topography of placed materials 

INCHES: 0.00 II 

: 
i 

~ ~~ ~ _ _ _ _ ~  ~ ~ _ _ _ ~ _ _ _ _ ~  

1. Contract/Subcontractors and Area of Responsibility: 

OSDF Non-Rad. Work Areas: 

Equipment Arrival 1 DepDazre Dateof ! Hours 1 "pd'f," Hounfo r  . I Date 1 Safety Check ! Used Repair 
Voivo AjSC Articulating Truck ($2) 1 12/04/98 j 1 12/04/98 ! 0.0 1 8.0 1 0.0 
Dynapac Smooth Drum Roller 1 11/17/98 I I 11/17/98 . 0.0 8.0 1 0.0 

Cell 1Kel l2  Rad. Work Areas: 

STW Work Area: 

i I : Laborers ! 8.0 I AFP - Re-staked erosion connol blankets. 
2 : Hirsch & Associates I 6.0 1 S W U  - surveyed the topography of the IFP. 

2. Equipment (Not Hand Tools): 

OSDF Non-Rad. Work Areas: 
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Cat D8R Dozer ($2) 
Cat 4 168 Backhoe (# 1 ) 
Finn Hydroseeder (T90) 

, I International Lowboy 

Cell 1/Cell2 Rad. Work Areas: 

Date Date SafetyCheck I Used Idle Repair 
06/?0/98 07/06/98 0.0 8.0 0.0 
07/10/98 071 10198 0.0 8.0 0.0 
06/08/98 06/08/98 0.0 8.0 0.0 
09/17/98 09/17/98 0.0 8.0 0.0 

SWU Work Area: 

II Equipment I Arrival 1 Departure I Date of I H O U ~  I H ~ U E  I ~ o u n  for 11 

.Work Performed Today (Indicate location and description of work performed by prime and/or sub- 
contractors) : 

OSDF Non-Rad. Work Areas: 

The following work activities were conducted by Petro Environmental today as follows: C e h  314 - contin- 
ued to pump surface water from these cells. Pumping of water fiom the manholes conducted on January 
Zdd, January 24*, and January 2S” were reported today, so this data shall be recorded into the Quality Con- 
trol records as of today. The volume of water pumped was recorded as follows: January 23”’: Miinhole No. 
- 1:  pumped 21 1 gallons of water from the LDS primary containment vessel into the manhole’s inlet to the 
LTS main line; Manhole No. 2: pumped 871 gallons fiom the LDS primary containment vessel and secon- 
dary containment vessel into the LTS main line inlet; Manhole No. 3: pumped approximately 3,307 gallons 
of surface water fiom the LDS and LCS containment vessels. January 2 p :  Manhole No. 2: pumped 21 1 
gallons of water from the LDS primary containment vessel into the manhole’s inlet to the LTS main line; 
Manhole No. 3: pumped approximately 4,000 gallons of surface water from the LDS and LCS containment 
vessels. January 29: Manhole No. 2: pumped 1,267 gallons of water from the LDS primary and secondary 
containment vessels into the LTS main line inlet; Manhole No. 3: pumped 5,736 gallons of surface water 
from the LCS containment vessel. 

Cell 1/Cell2 Rad. Work Areas: 

The following work activities were conducted by Petro Environmental today as follows: The QC Inspector 
erformed a Follow-Up surface water and erosion control inspection today to verify silt fence repairs were 

@!ompiered. A copy of this inspection report is attached. Cell I - installed approximately 20-lin. ft. of silt 
fence for erosion control purposes; Cells ID - performed maintenance on the 
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PETRO ENVIRONMENTAL TECHNOLOGIES, INC. 
DAILY QUALITY CONTROL REPORT pJ@ -- 

Operators 
Laborers 0.0 Same as above. 

0.0 No work was performed in this work area today. 

DescriptionLocotion ofwork: 
S W U  ExcavatiodOSDF (Phase 11) 

February 0 1, 1999 20 102/20402 Fernald Facility, Hamilton, Ohio 

WEATHER CLASSIFICATION: n METEOROLOGICAL DATA: 

1 
t 

L 

CLASS A: 

~ CLASS B: 

CLASS C: 

CLASS D: 

CLASS E: 

OTHER: Explain. 

No intempnous of any kind h m  weather conditions oc- 
curring on this or previous shifts. 
Weather occurred during this shift that caused a complete 
stoppage of all work. 
Weather occurred during this shift that caused a partial 
stoppage of work. 
Weather overhead excellent or suitable during shift Work 
completely stopped due to previous adverse weather. 
Work overhead excellent or suitable during shifS but work 
partially stopped due to previous adverse weather. 

r 
No. I Trade I Hours j LocationAIescription of Work 

12.0 Cells 1-3 - pumped water, Decon. Pad Area - continued to assist FDF on the LTS pipe I I  change order work. 
I 16.0 1 Same as above. 

I Operators 

2 I Laborers 

CLASSIFICATION 
CLASS: A 
TEMPERATURE: 
MAX.: 4 4 ° F  MIN.: 2 6 ° F  
PRECIPITATION: 

0.0 Wheel Wash Facility - deconned a uniity truck and assisted laborers at OSDF to relocate 
pumps. 

- 
. . ., . . ,. . 

INCHES: 0.33 
_. . . .  . 

. .  . .  . . . . :  . ., . . . -  

2. Equipment (Not Hand Tools): 

OSDF Non-Rad. Work Areas: 



Cell 1/Cell2 Rad. Work Areas: 

Equipment Arrival Departure 1 Dateof Hours Hours Hoursfor 
Date Date Safety Check Used Idle Repair 

I@ 
Bomag Smooth Drum Roller (#I) 1 07/07/98 I ! 07/07/98 1 0.0 I 8.0 I 0.0 

3. . ,Work Performed Today (Indicate location and description of work performed by prime and/or sub- .?. 
con tractors): 

Cat D8R Dozer (#1) I 06;09/98 1 06/10/98 I 0.0 I 8.0 I 0.0 
Fiat Allis 30B Dozer 1 06/16/98 1 I 06/16/98 I 0.0 I 8.0 I 0.0 
Komatsu D-3 1 E Dozer 1 05/30/97 1 I 05/20/97 1 0.0 1 8.0 1 0.0 
Rex 3-55 Trash Compactor 1 08/01/98 / 08/04/98 I 0.0 I 8.0 1 0.0 
Cat 826 Trash Compactor j io/iugs 1 10/12/98 I 0.0 I 8.0 1 0.0 
Cat 8 15B Compactor (# 1) I 06/09/97 1 06/09/97 j 0.0 1 8.0 1 0.0 

e O S D F  Non-Rad. Work Areas: 

Finn Hydroseeder (T90) I 06/08/98 I 06/08/98 I 0.0 1 8.0 1 0.0 
Volvo L 15OC Loader I 05/20/98 I : 05/20/98 1 0.0 1 8.0 1 0.0 
Case 58OSL Backhoe I 08/03/98 I ! 08/03/98 1 0.0 I 8.0 I 0.0 
Cat 4 16B Backhoe (#I) I 07/10/98 1 1 07/10/98 1 0.0 I 8.0 1 0.0 

0 

0 

4. 

5. 

I 

No work was performed in this work area today. 

Cell 1/Cell2 Rad. Work Areas: 

The following work activities were conducted by Pea0 Environmental today as follows: Cells 1-3 - pumped 
water from each of these cell's Impacted Runoff Catchment Area; Decon. Pad Area - continued to assist 
FDF on the LTS change order work (see Section 8 below). 

SWU'Work Area: 

Petro Environmental performed minimal work in thls work area today by working at the Wheel Wash Facil- 
ity to decontaminate a utility truck requiring some maintenance/repair work. These laborers ais0 assisted 
laborers at the OSDF by relocating pumps. 

Type and Results of Inspections (Indicate whether: Preparatory, Initial, o r  Follow-Up & include satis- 
factory work completed or  deficiencies with action to be taken): 

None. 

Tests Required by Plans and/or Specifications Performed and Results of Tests: 

Equipment Arrival Departure Hours Hours Hoursfor 
Date Date 1 S a L r g : c k  I Used 1 Idle Repair 1.  Cat D8R Dozer ($2) 1 06/?0/98 j 1 07/06i98 ! 0.0 I 8.0 1 0.0 

international Lowboy I 09/17/98 I : 09/17/98 I 0.0 I 8.0 I 0.0 



PETRO ENVIRONMENTAL TECHNOLOGIES, INC. 
DATLY QUALITY CONTROL REPORT 

February 02, 1999 20 1 om0402 

E 2 1 9 5  
Contract No.: Description/Location of Work: 

S W  ExcavatiodOSDF (Phase 11) 
Fernald Facility, Hamilton, Ohio FSC 614 

i 
i 
I 

I WEATHER CWSSIFICATION: 

No. I Trade I Hours I LocationAlexription of Work 
0 I Operators I 0.0 I No work was performed in this work area today. 
0 I Laborers I 0.0 I Sameasabove. 

~ ~~~ 

CLASS A: 

CLASS B: 

CLASS C: 

CLASS D: 

CLASS E: 

OTHER: Explain. 

No interruptions of any kind fiom weather conditions oc- 
curring on this or previous shifts. 
Weather occurred during this shift that caused a complete 
stoppage of all work. 
Weather occurred during this shift that caused a partial 
stoppage of work. 
Weather overhead excellent or suitable during shift Work 
completely stopped due to previous adverse weather. 
Work overhead excellent or suitable during shiq but work 
partially stopped due to previous adverse weather. 

I 
j 
i 
1 

, 

METEOROLOGICAL DATA: 
CLASSIFICATION 
CLASS: A 
TEMPERATURE: 
MAX.: 46" F MTiy.: 51" F 
PRECIPITATION: 
INCHES: 0.1 1 

1 Date I Date I Safety Check I Used I Idle I Repair 
I 12/04/98 I 12/04/98 I 0.0 I 8.0 0.0 

Kobelco 400 Excavator / 03/21/98 1 03/23/98 I 0.0 I 8.0 0.0 
Dynapac Smooch Drum Roller i 11/17/98 1 11/17/98 I 0.0 I 8.0 0.0 
Cat D6R LGP Dozer ( S )  ! 08/31/98 I 08/31/98 1 0.0 1 8.0 1 0.0 

V O ~ V O  A35C Articulating Truck (#3) 

0 I Operators I 0.0 1 No work was performed in this work area today. 11 pr! Laborers I 0.0 I Sameasabove. 

-1 1KeIl2 Rad. Work Areas: 
~~ 

jl i NO. I Trade I Hours I LocationAlexription of Work 
1 9.0 I Cells 1-3 - pumped water; Decon. Pad Ares - continued to assist FDF on the LTS pipe I 
I I change order work. 
I 16.0 I Sameasabove. 

SWU Work Area: 

2. Equipment (Not Hand Tools): 

OSDF Non-Rad. Work Areas: 

Equipment I Arrival 1 Departure I Dateof I Hours I Hours I Hours for11 



n 
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Cell 1/Cell2 Rad. Work Areas: 

I 

-- 
5 2 1 9 5  

Equipment I Arrival I DepDarteure I Dateof Houn Houn I Hounfor 
I Date Safety Check I Used I Idle j Repair 
I 06/30/98 1 1 07/06/98 I 0.0 I 8.0 i 0.0 Cat D8R Dozer ($2) 

Internanonai Lowboy I 09/17/98 1 I 09/17/98 1 0.0 1 8.0 I 0.0 

3. Work Performed Today (Indicate ~ocation and description of work performed by prime and/or sub- 
contractors): 

OSDF Non-Rad. Work Areas: 

No work was performed in this work area today. The QC Inspector conducted a surface water and erosion 
control inspection of this work area today. Attached is a copy of the Summary Report detailing the findings. 

i 
0 Cell 1Kell2 Rad. Work Areas: 

The following work activities were conducted by Petro Environmental today as follows: The QC Inspector 
conducted a surface water and erosion control inspection of this work area today. Attached is a copy of the 
Summary Report detailing the findings. Cells 1-3 - continued pumping water from each of these cell’s Im- 
pacted Runoff Catchment Area; Decon. Pad Area - continued to assist FDF on the LTS change order work 
(see Section 8 below). 

S W U  Work Area: 

No work was performed in this work ares today. The QC Inspector conducted a surface water and erosion 
control inspection of this work area today. Attached is a copy of the Summary Report detailing the findings. 

4. Type and Results of Inspections (Indicate whether: Preparatory, Initial, o r  Follow-Up & include satis- 
factory work completed o r  deficiencies with action to be taken): 

None. 

Tests Required by Plans and/or Specifications Performed and Results of Tests: 



t 

Date: Daily Report Project Nos.: DwriptiodLocation of Work: 
No.: SWU ExcavatiodOSDF phase 1I) 

February 05, 1999 162 20 1 02/20402 FSC 614 FernaId FaciHty, Hamilton, Ohio 
5 

WEATHER CLASSXFICATION: 1 METEOROLOGICAL DATA: 
CLASS A: No intemptions of any kind h m  weather conditions oc- 1 CLASSIFICATION 

L I 

cuning on this or previous shifts. 
Weather occurred during this shift that caused a complete 
stoppage of all work. 
Weather o c c m d  during this shift that caused a partial 

Weather overhead excellent or suitable during shift Work 
completely stopped due to previous adverse weather. 
Work overhead excellent or suitable during shift, but work 
panidly stopped due to previous adverse weather. 

CLASS B: 

CLASS C: 

CLASS D: 

CLASS E: 

OTHER: Explain. 

stoppage of work s: 0.00 . ' 

1 
i 

1. ContractBubcontractors and Area of Responsibility: 

.. 

- - I  I line to Rad. Trailers, and removed excess-#304 stone from the trailer pads.. 
3 I Laborers 26.0 I Sameasabove. 
1 .  I Mechanic 3.5 I Site - eauiument reDair and maintenance. 

OSDF Non-Rad. Work Areas: 

No. I Trade I Hours I LocatiodDescnption of Work 
0 I Operators 1 0.0 I No work was performed in this work area today. 

11 No. I Trade I Hours I LocationIDescriotion of Work 1 

I 

il 2 I Operators 

0 I Laborers . I 0.0 I Sameasabove. 

12.0 Manhole Nos. 1/2 - completed weekly inspection of these manholes; pumped water fkom 
AIPII Sedimentation Basin; N. Access Rd. - applied water for dust control; Decon. Pad Area I I  (Change Order) - made up sandbags for placement into CeU 2,locatedl capped water service 

I 
I 
! 
! 

i ! 

Equipment Departure Date of Hours Hours Hoursfor 1 * ~ ~ ~ '  1 Date 1 Safety Check I Used 1 Idle I Repair 
!h 

Volvo A35C Amculating Truck (#2) I 12/04/98 1 1 2/04/9 8 0.0 8.0 0.0 
6R LGP Dozer (#3) I 08/31/98 1 0813 1/98 2.0 6.0 0.0 
58OSL Backhoe 1 08/03/98 I 08/03/98 4.0 4.0 0.0 

i%o L15OC Loader I 05/20/98 1 I 05/20/98 2.0 6.0 0.0 

Cell 1/Cell2 Rad. Work Areas: 

ll 0 I Operators I 0.0 1 See above description for OSDF work area. 
0 I Laborers I 0.0 I Sameasabove. 

2. Equipment (Not Hand Tools): 

OSDF Non-Rad. Work Areas: 



t p-- 
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Cell 1 K e l l 2  Rad. Work Areas: 

Equipment 1 Arrival 

Cat D8R Dozer (#2) I 06/30/98 
Date 

Departure Date of Houn Hours Hounfor 
Date 1 Safety Check I Used 1 Idle 1 Repair 

I 07/06/98 I 0.0 1 8.0 I 0.0 

contractors): 

OSDF Non-Rad. Work Areas: 

Petro Environmental completed the following limited work activities in this work area today: Manhole Nus. 
I/2 - completed weekly inspection of Manhole Nos. 1 & 2; attached is the Weekly Inspection Checklist. 
Due to Change Order work being performed on the LTS main line, FDF has been adjusting the butterfly 
valves. AIPII - pumped water out of the Sedimentation Basin into the 48-in. dia pipes running beneath the 
road and into the temporary Sed. Trap in the Outfall Area; Former N. Access Road - applied water for dust 
control purposes. 

Cell 1/Cell2 Rad. Work Areas: 

The following work activities were conducted by Petro Environmental today as follows: Decun. Pad Area - 
continued to assist FDF on the LTS change order work (see Section 8 below). 

S W U  Work Ares: 

No work was performed in this work area today. 

4. Type and Results of Inspections (Indicate whether: Preparatory, Initial, o r  Follow-Up & include satis- 
e c t o r y  work completed o r  deficiencies with action to be taken): 

None. 
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PETRO ENVIRONMENTAL TECHNOLOGIES, INC. pc -c 
2 1 9 5  DAEk QUALITY CONTROL REPORT 

I I ter h m  Manhole No. 2, pumped water &om Manhole No. 3. 
. j 1 1 .O 1 Sitewide - performed general equipment maintenance. 

I 
I Mechanic 

WEATHER CLASSIFICATION I METEOROLOGICAL DATA: 
CLASS A: No interruptions of any kind from weather conditions oc- 1 CLASSIFICATION I 

W 

curring on this or previous shifts. !CLASS:A I 

CLASS B: Weather occurred during this shift that caused a complete TEMPERATURE: - 

stoppage of all work 
Weather occurred during this shift that caused a partial 
stoppage if work. 
Weather overhead excellent or suitable during shift Work 
completely stopped due to previous adverse weather. 
Work overbead excellent or suitable during shift, but work 
partially stopped due to previous adverse weather. 

CLASS C: 

CLASS D: 

CLASS E: 

OTHER: Explain. 

MAX: 37°F MIN.: 28°F 
~ PRECIPITATION: 

1. ContractBubcontractors and Area_ of Responsibility: 

OSDF Work Area: 
~~ 

No. 1 Trade I Houn 1. LocatiodDescription of  Work 
1 I Laborers j 10.5 I Work Area - performed general housekeeping; Manhole Nos. 2 3  - completed pumping wa- 

Cell 1/Cell2 Rad. Work Area: 

! Houn 1 
i 20.0 

Location/Description of  Work 
I Cell 2 - Dlaced ROBS into cell: OSDF Decon. Pad - decontaminated eauioment 

SWU Work Area: 

No. i Trade I Hours I LocatiodDescription of Work 
20.0 IFP - continued to excavate and stockpile these materials, placed prohibited items in white l i  boxes; and SWU Wheel Wash - continued to cleanup the wash facility. 

I 30.0 1 Sameasabove. 
I ope*tors 

3 I Laborers 
3 ]Teamsters I 30.0 I Sameasabove. 
1 I Jerry Istre I 10.0 I S W  - Derformed final cleanuo at the S W U  and attended meeting at Petro’s main office. 

2. Equipment (Not Hand Tools$ 

OSDF Work Area: 



Cat 6 T E R k t e r  Wagon (#I) 
Extec Soil Screening Machine (#1) 
Extec Soil Screening Machine (#2) 
ASV Posi-Trac (M) 

Cell 1/Cell2 Rad. Work Area: 

0811 1/98 I 08/11/98 0.0 10.0 0.0 
06/25/98 1 07/08/98 0.0 10.0 0.0 
07/24/98 I 08/05/98 0.0 10.0 0.0 
10/02/98 I 10/02/98 0.0 10.0 0.0 

I Equipment I Arrival 1 Departure Dateof I H o u n  I Houn  1 Hoursfor 11 

Volvo L120 C Loader I 06/15/98 I 06/15/98 0.0 10.0 0.0 

SWU Work Area: 

I Date I Date 1 Safety Check I Used I Idle I Repair 
Bomag Smooth Drum Roller (#1) 1 07/07/98 I 07/07/98 I 2.0 I 8.0 I 0.0 
Cat D8R Dozer (#1) 06/09/98 I 06/10/98 I 10.0 1 0.0 I 0.0 
Cat D6R LGP Dozer (3) - 0813 1/98 I 08/31/98 I 0.0 I 10.0 I 0.0 

Kobelco 400 Excavator 03R 1/98 I 03/23/98 1 0.0 I 10.0 1 0.0 
Caterpillar 320 Excavator I 10/28/98 I 10/28/98 0.0 1 10.0 I 0.0 
Rex 3-55 Trash Compactor 1 08/01/98 I 08/04/98 0.0 I 10.0 I 0.0 

Car 815B Compactor ($1) 1 06/09/97 1 06/09/97 I 0.0 I 10.0 1 0.0 

I Fiat Allis 30B Dozer 06/16/98 I 06/16/98 I 0.0 I 10.0 I 0.0 

Cat 826 Trash Compactor I 10/12/98 I 10/12/98 2.0 I 8.0 I 0.0 

- 
Equipment I Arrival 1 Departure I Dateof 1 Hours I H o u n  I Hoursfor 1 

Ford Tractor 06/25/98 - 

3. 

* 

j 07/06/98 1 0.0 1 10.0 1 0.0 

Work Performed Today (Indicate location and description of work performed by prime andor sub- 
con tractors): 

OSDF Work Area: 

07/27/98 
- 13C Water Wagon 09/30/98 
h i a l l i s t e r  6 lX Water Wagon 1 09/30/98 

The following work activities were conducted by Petro Environmental today as follows: Site - performed 
general housekeeping; Manhole Nos. 2.B - pumped water from these manholes as follows: Manhole No. 3:' 

PETR\O 35% - rnvrrvnmentnl 
ter:hndaeca 

10.0 0.0 
1 09/30/98 1 0.0 10.0 I 0.0 
I 09/30/98 I 0.0 10.0 1 0.0 



completed pumping water h m  this manhole today, p u 1 5 p ~ - ~ ~ ~ t i l ~ o f  --”- ---:* weaj?*e.,. 2,112 gallons fiom the LDS con- 
tainment vessel into the manhole’s inlet to the LTS main line; M&h% No. 3: p&&l 1,960- galloh from 

Is.-- - the LCS containment vessel. 
P -- 
fL 2 1 9 5  

. . _  
Cell lKe l l2  Rad. Work Area: 

a 

4. 

5. 

6. 

7 .  

8. 

-b 

The following work activities ’were conducted by Petro Environmental today as follows: Cell 2 - placed a 
total of 16 ROBS containing Category 2 material (from OMTA) into Grid Location 91 and provided daily 
cover with Category 1 material obtained from existing stockpiles within the cell; OSDF Decon. Pad - con- 
tinued to decon. eqbipment/tools, including the Cat 320 excavator. Hirsch & Associates performed survey- 
ing work today in Cell 1 locating previously placed impacted materials and then directly downloaded this 
information onto FDF’s computer system. Attached is a copy of the Cell 1 footprint showing the different 
categories of impacted materials and their relative location. 

SWU Work Area: 

Petro Environmental completed the following work today in this work area: IFP - continued to excavate the 
IFP and haul materials to the South Fields for stockpiling (1 3 8 loads) (sand stockpile is rapidly increasing), 
loaded encountered prohibited items (i.e. - bricks, drums, metallic debris) into a white metal box and staged 
box at the north ditch; SWU Wheel Wash - continued to clean up the wash facility. Jerry Istre worked at 
S W U  today to perform f k l  cleanup and then attended meetings at Petro Environmental’s main office. 
Jerry will leave site for home tomorrow. 

Type and Results of Inspections (Indicate whether: Preparatory, Initial, or Follow-Up & include satis- 
factory work completed or deficiencies with action to be taken): 

Petro Environmental’s QC Gpector provided quality control oversight for today’s work activities. At- 
tached are the Follow-Up Phase Inspection reports for the definable features of work that were performed 
today. 

Tests Required by Plans and/or Specifications Performed and Results of Tests: 

None. 

Materials Received mole inspection results and storage provided): 

None. 

Verbal Instructions Received (List any instructions given by the DOE/FDF/GeoSyntec/Parsons per- 
sonnel on construction deficiencies, re-testing required, etc, with action to be taken): 

None. 

Remarks (Cover any conflicts in plans, specifications, or instructions; acceptability of incoming mate- 
rials; offsite surveillance activities; progress of work, delays, causes and extent thereof; days of no 
work with reasons for same): 

No dust control activities were necessary for today’s work activities. During placement of Category 2 mate- 
rials today in Cell 2, WAO requested that piping be removed. Petro Environmental suspended operations 
for approximately t-hour while WAO decided what should be done with the piping (2-hrs. for backhoe & 



.. . 

/ 

r+c -- - PETRO ENVIRONMENTAL TECBNOLOGIES, I N ~ .  

ZL 2 1 9 5  DAILY QUALITY CONTROL REPORT 

December 2 1. 1998 

CLASS B: Weather occlirred during this shift that caused a complete 

No. 1 Trade 1 Hours 1 Location/Description of Work 
10.0 Cell 2 - placed ROBS into cell and sealed off surface via smooth drum roller, OSDF Decon. 

Pad - deconned the articulating trucks, compactor. 
1 50.0 1 Sameasabove. 5 I Laborers 

2 1 Teamsters 1 20.0 I Sameasabove. 

I Operaton 

I stoppage of all work. MAX.: 60°F MIN.: 34'F I CLASS C: Weather occurred during this shift that caused a partial PRECIPITATION: 

CLASS D: 

CLASS E: 

OTHER: 

stoppage of work. 
Weather overhead excellent or suitable during shift. Work 
completely stopped due €0 previous adverse weather. 
Work overhead excellent or suitable during shift, but work 
partially stopped due to previous adverse weather. 
Explain. 

1. ContractlSubcontkctors and Area of Responsibility: 

OSDF Work Area: 

I Hours I 
I 8.0 
1 5.0 1 Sitewide - performed general equipment maintenance. 

LocatiooDescription of  Work 
1 Work Area - performed general housekeeping; Manhole Nos. 23 - pumped water. 

Cell 1KeU 2 Rad. Work Area: 

No. I Trade I Hours 

I Operators I 20-o 

I 
3 I Laborers I 30.0 
3 1 Teamsters I 30.0 

LocatiooDescription of Work 
'IFP - completed excavation and stockpiling, graded exit ramp area and placed #2 aggregate; 
Work Area - drained water systedshut down well house #2, stored loose materials into IS0 
box, cleaned out cooldown trailer, stored wheel wash equipmen4 cleaned up roads and 
sealed off stocbiles: S W U  Wheel Wash - decontaminated articulated mucks. 
Same as above. 
Same as above. 

2. Equipment (Not Hand Tools): 

OSDF Work Area: 

Equipment I Arrival I De-\ Hours I Hours I Hoursfor 
I Date I Date I Safety Check I Used I Idle I Repair 

11/17/98 I .lapac Smooth Drum Roller I 11/17/98 I I 0.0 I 10.0 I 0.0 
LGP Dozer (# 11 I 05/30/97 I I 05/30/97 1 0.0 I 10.0 I 0.0 



2 1 9 5  

0811 1/98 I 08/11/98 I 0.0 10.0 0.0 
Extec Soil Screening Machine (#1) 06/25/98 1 07/08/98 1 0.0 10.0 0.0 
Extec Soil Screening Machine (#2) 07/24/98 I 08/05/98 1 0.0 10.0 0.0 
ASV Posi-Trac (%) 10/02/98 I i 10/02/98 1 0.0 10.0 0.0 

' 

Cat 613C Water Wagon (#1) 

I 06/15/98 I 0.0 I 10.0 1 0.0 
~~ 

Volvo L 120 C Loader 06/15/98 1 

Bomag Smooth Drum Roller ($1) I 07/07/98 
Cat D8R Dozer (# 1) 1 06/09/98 
Cat D6R LGP Dozer (#3) I 08/31/98 
Fiat .411is 30B Dozer 1 06/16/98 

i 07/07/98 I 1.0 1 9.0 I 0.0 

! 08/31/98 j 0.0 I 
1 06/10/98 1 9.0 1 1.0 j 0.0 

10.0 1 0.0 
: 06/16/98 I 0.0 1 10.0 I 0.0 

3. Work Performed Today (Indicate location and description of work performed by prime andor sub- 
con tracto IS) : e 

OSDF Work Area: e The following work activities here  conducted by Petro Environmental today as follows: Site - performed 
general housekeeping; Manhole Nos. 2/3 - pumped water fiom these manholes as follows: Manhole No. 3: 
pumped 2,915 gallons of water &om the LCS containment vessel on 12/18/98; pumped 3,179 gallons of 

IPETRO 
rnvlrc>nrncntnl 355 tcrh n ID14 >*e3 

Caterpillar 320 Excavator I 10/28/98 I ! 10/28/98 I 0.0 
Rex 3-55 Trash Compactor I 08/01/98 I I 08/04/98 I 0.0 

10.0 1 0.0 
10.0 1 0.0 

Ford Tractor I 06/25/98 I I 07/06/98 I 0.0 
1 07/01/98 I I 07/06/98 1 10.0 

orth Roll-Off Truck 1 07/27/98 I i 07/28/98 1 10.0 
- 1 09/30/98 I 1 09/30/98 I 0.0 

10.0 1 0.0 
0.0 1 0.0 
0.0 I 0.0 
10.0 1 0.0 

r Equipment Amval Departure Date of Hours Hours Hounfor  1 Date 1 Date I SafetyCheck 1 Used 1 Idle I Repair 
Cat D8R Dozer (#2) 1 06/30/98 I I 07/06/98 I 8.0 2.0 I 0.0 
Cat 345B Excavaror I 06/17/98 1 I 06/18/98 I 5.0 5.0 I 0.0 
Cat 4 16B Backhoe (+ 1) I 07/10/98 I I 07/10/98 1 5.0 5.0 1 0.0 
Finn Hydroseeder (T90) 1 06/08/98 1 1 06/08/98 I 1 .o 9.0 I 0.0 
Kenwonh Lowboy 1 09/17/98 I I 09/17/98 1 0.0 10.0 1 0.0 
Hubbard Trucking H-4 I 06/26/98 1 1 06/29/98 1 0.0 10.0 I 0.0 
Volvo A35C Ardculanng Truck ($1) I I 12/04/98 I I 12/04/98 I 8.0 2.0 I 0.0 

1 
f 

Volvo A35C Articulatmg Truck ($22) . I 12/04/98 I I 12/04/98 I 0.0 I 10.0 I 0.0 
Volvo A25C Aniculanng Truck ($1) I 03/23/98 I I 03/23/98 I 8.0 I 2.0 I 0.0 



P -- 
f;; 2 1 9 5  . 

- e l - - -  . 
water from the LCS containment vessel on 12/19/98; puxii@d-1330 gallons of  wz&r &om the LCS con- 
taimnent vessel today; Manhole NO. 2: pumpid 1,i” gallolls -of water from the LDS containment vessel 
into the manhole’s-inlet to the LTS main line today. Also attached is a copy of the Weekly Inspection 
Checklist for Manhole Nos. 1 and 2. 

**- ,?iaS&&-- - 

Cell W e l l  2 Rad. Work Area: 

The following work activities were conducted by Petro Environmental today as follows: Cell 2 - placed a 
total of 12 ROBS con&g Category 2 material (from OMTA) into Grid Location 101 and provided daily 
cover with Category 1 material obtained fiom existing stockpiles within the cell, smooth drum rolled all sur- 
faces to seal from predicted rains; OSDF Decon. Pad - decontaminated the Volvo articulating trucks and 
began decontaminating the 815 Compactor. The articulated trucks could not be released from the Con- 
trolled Area due to rain which prevented a survey by the Rad. Tech. 

SWU Work Area: 

Petro Environmental completed the fbllowing work today in this work area: IFP - completed excavation of 
the IFP and haul materials to the South Fields for stockpiling (-40 loads), graded exit ramp area and placed 
3 loads of #2 aggregate, per FDF’s request, onlo the access road and ramp to the IFP excavation area; Work 
Area - prepared for winterization of site by draining water system, shutting down Well House #2, loaded up 
loose materials and placed into IS0 box, cleaned out the cool down trailer, stored wheel wash equipment for 
cold weather, cleaned up roads and sealed off stockpiles; Stvu Wheel Wash - decontaminated the articu- 
lated trucks. 

Type and Results of Inspections (Indicate whether: Preparatory, Initial, or Follow-Up & include satis- 
factory work completed or deficiencies with action to be taken): 

Petro Environmental’s QC Inspector provided quality control oversight for today’s work activities. At- 
tached are the Follow-Up Phase Inspection reports for the definable features of work that were performed 
today. 

5. 

6. 

7 .  

Tests Required by Plans and/or Specifications Performed and Results of Tests: 

None. 

Materials Received (Note inspection results and storage provided): 

James Bunnell delivered #2 aggregate today (total amount unsure due to not receiving weight tickets from 
the SWU Area Manager). This material was placed on the access road and ramp to the IFP and required no 
special storage provisions. - 
Verbal Instructions Received (List any instructions given by the DOE/FDF/GeoSyntec/Parsons per- 
sonnel on construction deficiencies, retesting required, etc., with action to be taken): 

None. 



s 
W 
t- cn > cn 
t- z 
W 
E 
W 
c3 
z 
E 

a 
a 

a 
W 
t- 

I 
0 
Q 
W 
J 

r 4  
3t 

U c 
m a l  

-. L 

0 a 

a 
0 
J 

9 
3 
U 
J 
- 

al 
V m 
cz 
W 
U 

- 

b 
L .- 
m 
W 
n 

- 
0 m 
c 
m al 
v) 
U c 
m 
W > 
0 
0 

I - - 

L 

s 
al 
a 
d d 

m 
L 

0 

0 a 

E m 
n 
W 
E 
is 

- 

L - m 
al 
a 

r 
0 a 

c 
U 
3 
U 
-I 

- 
.- 
.- 



.. 

D- -- 
t 2 5 9 5  

I c 
m 
C 
0 
0 

- - 

0 
a, s 

a 
0 m 
a, 

- n 
a 
z 
L .- m 
0 a 

:)( 
- 
0 m 
C 

m 
al 
v) 
'0 
C m 
a, > 
0 

a 
0 

C 

- - - 

L 

0 
- 

2 

E n a 
0 
0 cu 
0 
L 

2 

P 
a, > - 

*.. . 

9) 
V m 
n al 
- 
a 
5 
L - m 
al 
n 

c 
0 a 



I 
i 

. .  . .. 



APPENDIX F 
CCT VIDEO SURVEY 

c 



p- ..- = 2 1 9 5  
L .. 

CCT Video Tables 



CCT Video by LTS Station 



I I I I i 

(PERCENT) I 

TABLE E-1 
LEACHATE TRANSMISSION SYSTEM INVESTIGATION 
CCT VIDEO PICTURES SORTED BY STATION NUMBER 

STATION IMAGE NAME DEFLECTION I (FT) 1 1 (PERCENT) 1 D1siyq 
I I I I I 

STATION IMAGE NAME DEFLECTION , DISTANCE I (IT) I I (PERCENT) 1 (Fr) I 

J -- 
0 2195 

r I I I I 

I DISTANCE STATION IMAGE NAME DEFLECTION 1 ,  (fl) I 1 (PERCENT) I (W 
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.L. - 

CCT Video by 
Tape and Run 

3cQ 



TABLE E-2 
LEACHATE TRANSMISSION SYSTEM INVESTIGATION 

CCT VIDEO PICTURES SORTED BY IMAGE NAME 

IMAGE NAME DEFLECTION DISTANCE STATION 1 I (PERCENT) 1 (FT) 1 (W 1 IMAGE NAME DEFLECTION DISTANCE STATION 1 (PERCENT) 1 (FT) I (FT) 1 I 

r9, -- 
= 2195 

- 



CCT Video Pictures 

t 

a 
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written by: Date: $4 I M$l \ Reviewed 
Y Y  on 

d -- 
in 2 1 9 5  

Fbhh CCT VIDEO 

DMAX 
4 b 

Deflected 

A 

DMIN 

v 

Pipe 

%Ovality = [E:; - - 1) x 100% 

The CCT video was used to evaluate the percent deflection of the carrier pipe of the LTS 
gravity line. Using video capturing software, still frame snapshots were taken at each butt fusion 
and electrofusion joint. The distortion of the snapshots appeared minimal based on the roundness 
the pipe where the buckling pressure was not exceeded. Additionally, the water surface in the 
pipe showed no indication of distortion. For snapshots that have water in the pipe, the 
dimensions were estimated based on assuming an elliptical shape for the pipe. The following 
steps were followed to evaluate the snapshots: 

1 .  Scale the major diameter (Dmw) and minor diameter (Dmin). The values shown for D,, 
and Dmin are relative and do not correspond to physical units. The pipe dimensions were 
generally measured using a 30 scale for consistency. 

2. The ovality was calculated as Dma/ Dma. (Note: Ovality in the following tables 
corresponds to ovality ratio not percent ovality.) 

3. Using the circumference of an ellipse, the percent deflection was found using the 
following table. 



Floncapa.xls GEOSYNTEC CONSULTANTS 10.03 AM 4/1/99 36% 



Tape #I, Run #I 



GeoSyntec Consultants 3/25/99, 5:41 PM 

I Filename: Ti R1-0 1 

Ma'or Diameter 
Minor Diameter 

% Deflection 
Station # 

. 

I Filename: T1 R1-003,l 1 
[Major Diameter I 361 
Minor Diameter 
Ovali 
% Deflection 
lStation#- I 131 6.91 

I Filename: T1 R1-008,O I 
Major Diameter I 38 
Minor Diameter I 35 
Ovali 
% Deflection 
Station # 

Fernald-R1-6sum 



GeoSyntec Consultants 

Minor Diameter 
Ovality 
O h  Deflection 
Station # 

3/25/99,5:41 PM 

36 
0.77 
1 4% 

1302.3 

Fernald-Rl-6sum 

Major Diameter 
Minor Diameter 

I Filename: T1 R1-017,7 I 

43 
43 

IMaior D i a m e m  471 

I Filename: TlR1-046.4 I 

IOvaIitv I 1 .ool 
% Deflection I 0% 
Station # I 1273.6 

I Filename: T1 R1-108.2 3 

Minor Diameter 
Ovali 
% Deflection 
Istation # I 1211.81 

c 

3q\ 2 o f 3  



GeoSyntec Consultants 3/25/99,5:41 PM 

... 
I Filename: T1 R1-108.31eakl 

Minor Diameter 

% Deflection 
Station ## 

Fernald-Rl-6sum 372 3 o f 3  



Tape #I, Run #2 



GeoSyntec Consultants 3/25/99,5:46 PM 

I Filename: T1 R2-0 I 

Minor Diameter 

YO Deflection 
Station # 

2- - - 
2 1 9 5  

I Filename: T1 R2-001,9 I 
Minor Diameter 
Ovali 
% Deflection 12% 
Station # 1 598.1 

.. ,- 
, I  , 

I Filename: T1 R2-002,l I 

Minor Diameter 

1 0% 
Station # 

Fernald-R1-6sum y\ O f 2  



GeoSyntek Consultants 

e 
3/25/99, 546 PM 

Fernald-R1-6sum 335 2 o f 2  



Tape #I, Run #3 

c- 

3’ 



GeoSyntec Consultants 3/25/99,5:47 PM 

Filenam-1 R3-0 I 

Minor Diameter 

Station # 

I Filename: T I  R3-007,O 1 

Minor Diameter 
Ovaii 
Yo Deflection 34% 

Istation # I 13271 

e- 

l Filename: T1 R3-007,9 1 
Major Diameter I 
Minor Diameter I 

3L 

Fernald-R1-6sum 



GeoSyntec Consultants 

Major Diameter 
Minor Diameter 
Ovality 
% Deflection 

3/25/99, 5:47 PM 

73 
40 

0.55 
32% 

1 Filename: TI  R3-044,9 I 

Istation # I 1364.91 

I Filename: T1 R3-081,l 1 

Minor Diameter 

% Deflection 
[Station # I 1401.11 

Fernald-R1-6sum 33% 2 o f 4  



GeoSyntec Consultants 

YO Deflection 
Station # 

Fernald-R1-6sum 

16% 
1471.3 

3/25/99, 547  PM 
c -  

r .  

Major Diameter 
Minor Diameter 
Ovality 
Yo Deflection 

Minor Diameter 

% Deflection 26% 
Station # 

50 
31 

0.62 
26% 

r Filename: T1 R3-113,4 1 
haior Diameter I 261 

I Filename: T1 R3-151,3 I 

Minor Diameter 
Ovalitv 0.74 

c 

I Filename: T1 R3-189.3 I 

Istation # I 1509.3) 



GeoSyntec Consultants 3/25/99,5:47 PM 
*-- 

2 1 9 5  
.L 

I Filename: T1 R3-228,5 I 

Minor Diameter 

% Deflection 29% 
Station # 1548.5 

I Filename: T1 R3,231,3 I 

Minor Diameter 
Ovali 
YO Deflection 1 0% 
Station # 1551.3 

c 

I Filename: T1 R3-233,7 I 

Minor Diameter 
Ovali 
YO Deflection 
Station # 1553.7 

Fernald-R1-6sum 3vp 4 o f 4  



c 
,- - 

2 %  95 - 

Tape #2, Run #4 



GeoSyntec Consultants 32999 ,547  PM 

I Filename: T2R4-0 1 

Minor Diameter 

% Deflection 
Station # 

I Filename: T2R4-001,5 I 
IMaior Diameter I 30 I 
Minor Diameter 
Ovali 
% Deflection 

I 1451.51 lstation # 

1 Filename: T2R4-005,3 1 
IMaior Diameter I 52 1 
IMinor Diameter I 431 
Ovali 

1455.3 

c 

Fernald-Rl-6sum 3q% 1 o f 2  



GeoSyntec Consultants 

Fernald-R1-6sum 

3/25/99,5:47 PM 

I Filename: T2R4-0235 1 

Minor Diameter 

%Deflection I 42% 
Station # I 1473.5 

3q3 2of2  



Tape #2, Run #6 



GeoSyntec Consultants 3/25/99,5:48 PM 

I Filename: T2R6-0 1 

Minor Diamete 

% Deflection 
Station # --- 

2 1 9 5  

I Filename: T2R6-008,2 1 
IMaior Diameter1 591 

YO Deflection 24% 

I Filename: T2R6-048,7 1 

Minor Diameter 
Ovalitv 0.68 

Fernald-R1-6sum 3q5 1of12 



GeoSyntec Consultants 3/25/99.5:48 PM 

I Filename: T2R6129,6 I 

Minor Diameter 

YO Deflection 
Station # 

*- -- 

I Filename: T2R6-170,5 I 

Minor Diameter 
Ovali 
% Deflection 26% 
Station # 1620.5 

I Filename: T2R6-210,9 1 
Ma’or Diameter 
Minor Diameter 
Ovali 
% Deflection 27% 
Station # 1620.9 

a 
Fernald-Rl-6sum 3%” 2of12 



GeoSyntec Consultants 

%Deflection 8% 
Station # 1732.3 

3/25/99.5:48 PM 

1 Filename: T2R6-251,4 1 
Ma' r Diameter 
Minor Diameter 

% Deflection 30% 
Station # 1701.4 

gr -- 
= 219.5 

I Filename: T2R6-282.3 3 

0.86 

I Filename: T2R6-322.2 ] 
IMajor Diameter1 601 
Minor Diameter 
Ovali 
% Deflection 

Istation # ~~ I 1772.21 

Fernald-R1-6sum Fq 30f12 



GeoSyntec Consultants 3/25/99, 548  PM 

I Filename: T2R6-362,6 I 
Major Diameted 53 
Minor Diameted 36 

~ ~~ 

Ovality I 0.68 
%~efiection 1 21% 
Station # I 181 2.61 

w 2 
p. -- 

L 

I Filename: T2R6-402,6 ] 

Minor Diameter 
Ovali 
% Deflection 21% 

Ration # I 1852.61 

I Filename: T2R6-403,6 1 
IMaior Diameter] 651 

YO Deflection 26% 

B 9 

Fernald-Rl-6sum s@ 40f12 

5 



GeoSyntec Consultants 3/25/99,5:48 PM 

I Filename: T2R6-404.6 1 

Minor Diamete 
Ovalitv 0.60 
%Deflection I 27% 
Station # I 1854.6 

P-- 
L 
?r . 2 1  9s 

I Filename: T2R6-405,9 I 
IMaior Diameter] 49 I 
Minor Diameter 
Ovali 
% Deflection 

Istation # - 1  1855.91 

1856.1 

c 

I Filename: T2R6-406,l I 
Major Diameter1 
Minor Diameter] 

Fernald-R1-6sum 

5 o f 1 2  



GeoSyntec Consuttants 3/25/99,5:48 PM 

.i 

1 Filename: T2R6-409,l 1 

Minor Diameter 
Ovali 
?4 Deflection 

Istation # I 1859.11 

**-- 
. e .  

I Filename: T2R6-410,4 I 
Major Diameter! 51 
Minor Diameter1 42 

2 

Station # 1860.4 

I Filename: T2R6-437.4 1 

Ma'or Diameter 
Minor Diameter 
Ovali 
'30 Deflection 32% 
Station # 1887.4 

P 

Fernald-Rl-6sum 

3q0 6 o f 1 2  

9 5 



GeoSyntec Consultants 3/25/99,5:48 PM 

Yo Deflection 
Station # 

I Filename: T2R6-478,3 I 

30% 
1928.3 

0.57 

e-- 
- D 219 

I Filename: T2R6-559,4 I 

27% 
Istation # - 1  2009.41 

I Filename: T2R6-559,6 I 
Major Diameter1 52 
Minor Diameter! 35 

Station # 2009.6 

Fernald-Rl-6sum 34' 7 o f 1 2  



GeoSyntec Consultants 3/25/99,5:48 PM 

I Filename: T2R6-638,O I 
Ma'or Diameter 
Minor Diameter 

% Deflection 27% 
Station # 2088 

I Filename: T2R6-6775 I 
Minor Diameter 
Ovali 
% Deflection 
Station # 

Fernald-Rl-6sum 34% 8 o f 1 2  



GeoSyntec Consultants 3/25/99,5:48 PM 

Minor Diameter 
Ovality 
% Deflection 
Station # 

I Filename: T2R6-757,6 I 

44 
0.90 
6% 

2215.5 

Minor Diameter 

YO Deflection 
Station # 

w - 

c 

I Filename: T2R6-7653 I 
Kaior Diameter1 49 I 

9 

Fernald-R1-6sum 

3 0  9 o f 1 2  

r, v 



GeoSyntec Consultants 325/99,5:48 PM 

1 Filename: T2R6-842,2 I 
Ma'or Diamete 
Minor Diameter 

% Deflection 25% 
Station # 2292.2 

e -- 
3: 2 1 9  
.L. 

c 

I Filename: T2R6-883,2 I 
Major Diameter1 57 
Minor Diameter1 34 
Ovali 

Station # 
% Deflection 27% 

Fernald-R1-6sum 341 10of12 

5 



GeoSyntec Consultants 

0 

Fernald-R1-6sum 

I Filename: T2R6-924,6 I 

Minor Diameter 
Ovali 
YO Deflection 26% 
Station # 2374.6 

I Filename: T2R6-965.5 1 
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factor of safety, Qg/Qao = 8.9 > 3 (OK) 
Baseline design flow rate during post closure, Qpc = 9 . 7 ~  10" gpm; . 

factor of safety, Qg/Qpc = 1 . 4 4 ~ 1 0 ~  >> 10 (0K)J 
LTS gravity line flow capacity under pressure flow conditions, Q,, = 334 gpm 1 
Storm design flow rate during active operations, Q = 200 gpm; Qp > Q (flow should be regulated 
with valves in the LCS gravity line to obtain maximum storm design flow rate of 200 gpm) 
factor of safety against hydraulic rupture, pressure rating of pipe / pressure in pipe during storm 
event = 33 (OK) J 

0 

0 

> .  
Structural Stability 

factor of safety against LTS gravity line wall crushing, FS,, = 37 (OK) 
factor of safety against LTS gravity line wall buckling, FSWb =31 (OK) J 

E 
0 factor of safety against LTS gravity line excessive ring deflection, FSd =!lo (OK) J 

.p 

Frost Protection 
Thickness of silty or clayey cover recommended to protect the LTS gravity line from frost = 2 ft 
Thickness of gravel recommended to protect the LTS gravity line from frost = 3 ft 

J 
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LEACHATE TRANSMISSION SYSTEM (LTS) 
GRAVITY LINE DESIGN 

CALCULATION PROCEDURES 

INTRODUCTION 

The purpose of this package is to present the calculation procedures for LIIe ,TS gravity line 

design. The LTS gravity line extends between the leachate collection system (LCS) manholes along the 

western boundary of the On-site Disposal Facility (OSDF) and terminates into the permanent lift station 

as shown in Figure 1. During the active life of the OSDF, the LTS gravity line transfers leachate and 

liquids collected from the OSDF cells to a temporary gravity line. The temporary gravity line transfers 

liquids from the LTS gravity line to a permanent lift station located south-west of the OSDF. e During 

later stages of the OSDF development (e.g., during Cell 6 construction) and after closure, the LTS 

gravity line will transfer flows directly to the permanent lift station. A forcemain will transfer flows 

from the permanent lift station to the Biosurge Lagoon located at the FERNALD site. 

@ 

J 

The LTS gravity line should have adequate capacity to convey design flow rates, should have 

adequate structural resistance to withstand stresses applied on it from overburden materials and from 

equipment traffic, and should be protected from frost with a soil cover of adequate thickness and thermal 

properties. Methods to perform these evaluations are described below. 

LTS GRAVITY LINE FLOW CAPACITY 

a Desipn Flow Rates 

As discussed in the “Leachate Generation Rates” Calculation Package (LGRCP) and the Design 

Criteria Package (DCP), The LTS gravity line must have adequate capacity to convey: (i) the baseline 



J 
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FIGURE 1. LEACHATE TRANSMISSION SYSTEM(1TS) 
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R,,Q~66i,Q.5A, J 

QK = 
n 

where: Q, = pipe flow capacity; R, = hydraulic radius (defined as the ratio of the flow area to the 
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design flow rate during active operations with a factor of safety no less than three; (ii) the baseline 

design flow rate after cell closure with a factor of safety no less than ten; and (iii) the storm design flow 

rate during active cell operations with a factor of safety no less than one. The baseline design flow rates J 

are solely a function of the leachate generation rates calculated for the OSDF. Accordingly, baseline 

design flow rates for active-operation and post-closure conditions calculated in the LGRCP (i.e., 15.8 

gpm and 9 . 7 ~ 1 0 ~  gpm, respectively) will be used in this calculation package 

The storm design flow rate is a function of: (i) the rate of direct infiltration of storm water runoff 

from active portions of the OSDF into the LCS of the cell containing the runoff; (ii) the mechanical flow 

control systems on the LTS gravity line; (iii) the storage capacity of the permanent lift station; and (iv) 

the maximum acceptable leachate discharge rate from the permanent lift station. Analyses performed in 

the “Required Cell Leachate Storage” Calculation Package indicate that storm water runoff from active 

portions of the OSDF are substantial and therefore infiltration of this runoff into the LCS pipe and 

thereafter into the LTS gravity line must be regulated through mechanical controls imposed on the LTS 

gravity line. The rate of flow of the impacted runoff into the LCS pipe, which will be defined as the J 

storm design flow rate, will be the lesser of: (i) flow rate in the LTS gravity line at capacity under 

pressure flow conditions; and (ii) maximum acceptable leachate discharge rate from the permanent lift 

station of 200 gpm. The flow capacity of the LTS gravity line under pressure flow conditions is larger 

than the maximum acceptable leachate discharge rate of 200 gpm (as illustrated in this calculation 

package). Therefore, the 

Gravitv Flow Condition 

The LTS gravity 

follows: 

storm design flow rate for he LTS gravity line is 200 gpm. 

line flow capacity will be calculated using Manning’s equation for pipes as 

perimeter of the wetted area; for a pipe with a circular cross section flowing full under atmospheric 

pressure, R, = Bi/4, where Bi is pipe inner diameter); i, = hydraulic gradient (slope of the pipe); A, = 
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cross-sectional area of the pipe (= x B: 14); and n = Manning's roughness coefficient. The Manning's 

equation assumes steady uniform fully turbulent flow conditions. J 

Pressure Flow Condition 

The LTS gravity line will flow under pressure if the flow rate in the line exceeds its capacity 

under gravity flow conditions. The capacity of the line under pressure-flow condition will be calculated 

using the following procedure: 

Q = V A ,  

7r 
where: Q = flow rate; V = average velocity of the liquid = Q/A+ % = area of pipe = - (D f ; and D = 

4 

inside diameter of pipe. 

The Darcy-Weisbach equation, typically presented as follows: 

is rearranged to solve for velocity as follows: 

where: h, = fnction head in pipe = z, - z2 (i.e., liquid elevation at pipe inlet - liquid elevation at pipe 

outlet); g = gravitational acceleration; f = friction factor; and L = length of pipe. 

The friction factor is obtained from the Moody diagram [RobersodCrow, 19901 shown in Figure 

2. Two terms are required to determine the friction factor: (i) a combination of the Darcy-Weisbach and 

Reynolds equations as presented below, and ( i i )  the relative roughness of the pipe. The first term is as 

follows: 

D3I2 2gh, 
Ref'12 =- V (Tj" (5 )  J 

where: Re = Reynolds number = DVh; and v = kinematic viscosity of water. 
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The relative roughness curve to be used on the Moody Diagram is the smooth pipe curve. 

It is anticipated that the LTS gravity line will be c o ~ e ~ t e d  to the permanent lift station during 

construction of Cell 6. The pressure flow condition to be analyzed relates to flow of leachate contained in 

the Cell 6 impacted runoff catchment area through the LTS gravity line to the permanent lift station. It is 

anticipated that this flow rate will exceed the gravity flow rate capacity of the h e  and therefore the pipe 

will be under pressure. As presented in Figure 3, the friction loss in the fittings will be calculated using the 

equivalent pipe lengths method. The friction head loss in the fittings between Cell 6 and the permanent lift 

station is caused by: (i) one 6" butterfly valve; (ii) one 6" check valve; (iii) one 6" tee (branch); (iv) seven 

6" tee (line); and (v) three 6" 90" ell. 

4 I J J 

J 

As presented in Figure 1, the fnction head loss due to the pipe is caused by 1476.3 ft of 6" pipe. 

Hvdraulic Pressure * 

The LTS gravity line resistance to hydraulic rupture will be evaluated using the following 

equation: 

where: FS,,, = factor of safety against hydraulic rupture; Pnrlng = pressure rating of the pipe material 

(which includes an integral factor of safety of 2); and P, = hydraulic pressure in the pipe (taken as the 

hydraulic head multiplied by the unit weight of leachate; i.e., (21-22) yw). 

., 
LTS GRAVITY LINE STRUCTURAL STABILITY 

Overview 

Calculations will be performed to ensure the LTS gravity line is able to withstand the loads 

applied on it with an adequate factor of safety. Failure mechanisms that will be checked are: (i) wall 

crushing; (ii) wall buckling; and (iii) excessive ring deflection. Stresses applied on the LTS gravity line 

* 
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include stresses due to traffic and stresses due to overburden materials. Plastic pipe can be designed to 

resist failure by the above mechanisms using design methods presented‘in the technical literature mni- 

Bell, 1991; Phillips 66,1988,1991; and Chevron, 19921. 

The stresses due to traffk are assumed to be applied by a truck with a capacity of 35 tons and a 

wheel load of 20,000 lb when full. The total stress on the pipe is then the sum of the stresses applied by 

the soil layers and the stresses applied by the loaded truck, which can be calculated as described by 

ASCE [1979] as follows: 

where: oic = stress on the pipe; y, = average unit weight of the overburden materials; D, = thickness of 

the overburden materials; B, = outer pipe diameter; C, = load coefficient (Table I), which is a .function 

of BJ(2DP) and LiJ(2D,); P = concentrated load; F, = impact factor accounting for dynamic loads; and 

L,, = effective length of pipe, which is arbitrarily defined as follows by ASCE [1979]: Li, = 3 ff if pipe 

is longer than 3 ft, and Lic = actual pipe length if pipe is shorter than 3 ft. 

a 

Wall Crushing 

Wall crushing can occur when the stress in the pipe wall, due to external vertical pressure, 

exceeds the compressive strength of the pipe material. The factor of safety against pipe wall crushing 

may be calculated using the following equation: 

where: FS,, = factor of safety against pipe wall crushing; 0, = compressive yield strength of the pipe; 

SDR = standard dimension ratio of the pipe; and om = maximum stress applied to the pipe. 

Wall Buckling a Wall buckling, a longitudinal wrinkling in the pipe wall, can occur when the external vertical 

pressure exceeds the critical buckling pressure of the pipelbedding aggregate system. The factor of 
safety against pipe wall buckling may be calculated, using the following equation: 
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where: FS,,,,., = factor of safety against pipe wall buckling; a,, = maximum stress applied to the pipe; 

E’ = modulus of soil reaction for pipe bedding; E = modulus of elasticity of the pipe material; and SDR 

= standard dimension ratio of the pipe. 

Excessive Ring Deflection 

Ring deflection is the change in vertical diameter of the pipe as the pipelbedding aggregate 

system deforms under the external vertical pressure. The actual ring deflection of the pipe must be less 

than the allowable ring deflection of the pipe. The factor of safety against excessive ring deflection may 

be calculated using the following equation: 

where: AR = allowable ring deflection in pe odulus of soil reaction for pipe bedding; and 

om, = maximum stress applied to the pipe. The allowable ring deflection of the pipe will be obtained 

from the manufacturers and technical literature. 

LTS GRAVITY LINE FROST PROTECTION 

Analyses included in the “Liner System Frost Protection” Calculations Package are applicable to 

the LTS gravity line. In that package, estimates were made of the minimum thickness of protective soil 

needed to provide frost protection of the clay liner. Recommendations were made that a 2-ft thick layer 

of a clayey or silty material or a 3-ft thick layer of gravel is adequate to provide frost protection. These 

recommendations will also be used for the LTS gravity line. Because the LTS gravity line will be more 

than 3 ft  below the ground surface, the line is adequately protected from frost. Therefore, no additional 

calculations will be performed in this package. J 
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LEACHATE TRANSMISSION SYSTEM (LTS) 
GRAVITY LINE DESIGN 

DATA VERIFICATION 

The LTS gravity line is a dual containment pipe with the inner _..I pipe . being . a Gin. diameter HDPE 
SDR-11 pipe and the outer pipe being a 10-in. diameter HDPE SDR-11 pipe. The flow capacity of the 
inner pipe will be calculated in accordance with the methods described in the Calculation Procedures 
section of this package. 

The characteristics of the 6-in. diameter inner pipe required to calculate its capacity under gravity 
conditions are as follows: * inner diameter, Bi = 5.421 in.; 

hydraulic radius, Rh = Bi / 4 = 1.36 in. (0.0345 m); J 

cross-sectional area, A, = xBi2 / 4 = 23.1 in 2 (1.5~10- * 2 J  m ); 
1 hydraulic gradient, i, = 0.286’ (0.5%) (taken as the minimum slope along the entire length of the 

gravity line as shown in Figure 1 of the Calculation Procedures section of this package which is 
conservative); 
Manning’s roughness coefficient, n = 0.013 s/m (conservative for smooth HDPE pipe; a value of 
0.009 is often used); 
Baseline design flow rate during active operations, Q,, = 22,803 gpd =15.8 gpm (from “Leachate 
Generation Rates” Calculation Package); and 

Baseline design flow rate during post closure, Q, = 1.4 gpd = 9 . 7 ~  lo4 gpm (from “Leachate 
Generation Rates” Calculation Package). 

0.33 ‘ 

/ 

d 

In addition to the above, the following data are required to estimate the flow capacity of the 
gravity line under pressure flow conditions and to calculate the factor of safety against pressure mpture 
of the pipe (for these analyses, it is assumed that the LTS gravity line will be extended to the permanent 
lift station when Cell 6 undergoes construction): @ - 

Length of pipe between cell 6 and the permanent lift station, L = 1476.3 ft yss 



Storm design flow rate during active operations, Q = 200 gpm 4 

Maximum elevation of impacted runoff in catchment area of Cell 6, Z, = 596 ft elevation; 
Maximum elevation of liquid in permanent lift station, Z, = 575 ft elevation; J 

Kinematic viscosity of water at a temperature of 40" F (reasonable for a pipe buried well below the 
frost penetration depth), v = 1.66E-5 ft2/s; J 

Equivalent sand roughness, ks = smooth (from table on Moody Diagram); and ' 
Head losses from fittings, hL 

6" butterfly valve = 40D ' 
6" check valve = lOOD 
6" tee (branch) = 501) ' 
6" tee (line) = 20D ' 
6" 90" elbow = 30D 

in tenns of the pipe diameter, Dphillips 66, 199 11: 

Pressure Rating of Pipe = P,,, = 150 psi (includes a factor of safety of 2) 

The characteristics of the 10-in. diameter outer pipe and other parameters to be used in the 
structural stability calculations are as follows: 

outer diameter, B, = 10.75 in. (0.896 ft) ' 
wall thickness, t = 0.977 in. 
effective length of pipe, Li, = 3 ft (1  m) ' 

J 
average unit weight of overburden materials, yp =125 pcf (conservative assumption for compacted 

backfill material) 
maximum thickness of overburden materials, D, = 8 ft (from the Prefinal Design Drawings, June 
1996) 
load coefficient C, = 0.015 (from Table 1 of Procedures section for L,, / (2 DP) = 3 ft / (2 x 8 ft) = 
0.1875'md B, / (2 DP) = 0.896 ft / (2 x 8 ft) = 0.056) 
concentrated load, P = 20,000 lb (90 kN) (assumed based on truck with a capacity of 35 tons and a 
wheel load of 20,000 lb when full) 
impact factor accounting for dynamic loads, F,, = 1.5 [ASCE, 1979; see Calculations Procedures 
section of this package for reference] 
modulus of elasticity of pipe, E = 2.74 x lo6 psf (1.3 lx lo5 P a )  as estimated from a manufacturer's 
Iiterature [Phillips 66, 1988, 19911 ' 
compressive yield strength of pipe, oY = 216,000 psf (10,346 kPa) as estimated from a 

manufacturer's literature [Phillips 66, 1988, 19911 

r /  

/ 

wf 

J 
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J 
allowable ring deflection of SDR-11 pipe used for gravity flow, AR = 2.7 percent as estimated from a 

manufacturer's literature Phillips 66, 1988, 19911 
modulus of soil reaction for pipe bedding, E' = 432,000 psf (20,560 kPa) 

J 
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LEACHATE TRANSMISSION SYSTEM (LTS) 
TEMPORARY GIWWI''h.,INE DESIGN 

EXECUTIVE SUMMARY 

PURPOSE OF ANALYSIS 

- -  
The purpose of this analysis is to evaluate the performance-of _. the temporary gravity line. ~ h e  

temporary gravity line transfers leachate and liquids h m  the LTS gravity line to the permanent lift 
----.--- - 

station during early stages of the OSDF development 

! 
METBODS OF ANALYSIS J 

0 The temporary gravity line flow capacity was estimated to verify it can carry the design flow rates 
a 

with adequate factors of safety. Manning's and the Darcy-Weisbach equations were used to 
calculate the flow capacities of the line under gravity and pressure flow conditions, respectively. 
These capacities were compared to baseline design flow rate for active-operations and the storm 
design basis flow rate. Additionally, the factor of safety against hydraulic rupture of the temporary 
gravity line (under pressure flow conditions) was compared to the pressure rating of the pipe. 
Structural stability (ix., resistance to wall crushing, wall buckling, and excessive ring deflection) of 
the LTS temporary gravity line was not evaluated because the conditions (;.e., pipe diameters and 

I wall thickness) are similar to the LTS gravity line and the equivalent calculation was performed in 
I the LTS Gravity Line Design Calculation Package. 

Soil cover thickness required to protect the LTS gravity line from frost was not evaluated because 
the conditions (i.e., burial depth and soil type) are similar to the LTS gravity line and the equivalent 
calculation was performed in LTS Gravity Line Design Calculation Package. 

- -  I 
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CONCLUSIONS 

Flow Cauacitv: 
0 

0 

Temporary gravity line flow capacity under gravity flow conditions, Qg = 97.5 gpm 
Baseline design flow rate during active operations, Q, = 15.8 gpm; J 

factor of safety, Qg/Q, = 6.2 > 3 (OK) ' 
Temporary gravity line flow capacity under pressure flow conditions, Qp = 273 gpm 
Storm design flow rate during active operations, Q, = 200 gprn; factor of safety, Q,/Q, = 1.4; 

Qp > Q, (flow should be regulated with valves in the LCS gravity Iine to obtain maximum storm 
design flow rate of 200 gpm) 
factor of safety against hydraulic rupture, pressure rating of pipe / pressure in pipe during stom 

event = 19.7 (OK) f 

0 

1 
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LEACHATE TRANSMISSION SYSTEM (LTS) 
GRAVITY LINE DESIGN 

CALCULATION PROCEDURES 

INTRODUCTION J 
The purpose of this package is to present the calculation procedures for the temporary gravity 

line design. As presented in Figure 1, the temporary gravity line extends between selected leachate 

collection system (LCS) manholes along the western boundaq of the On-site Disposal Facility (OSDF) 

and terminates into the permanent lift station located south-west of the OSDF. During the early phases 

of construction of the OSDF, the temporary gravity line transfers leachate and liquids fiom the LTS 

gravity line to the permanent lift station. The transition fiom the LTS gravity line to the temporary 

gravity line is made in a LCS manhole which is outfitted to include valves, controls, and other fittings as 

appropriate. The initial connection will be made at LCS manhole number 3. The locations of later 

connections of the LTS gravity line to the temporary gravity line will be selected based on the OSDF 

development needs and schedule. During later stages of the OSDF development and after closure, the 

LTS gravity line will be connected and will transfer flows directly to the permanent lift station. A 

forcemain will transfer flows from the permanent lift station to the Biosurge Lagoon located at the 

FERNALD site. 

As discussed in the “Leachate Generation Rates” Calculation Package (LGRCP) and the Design 
Criteria Package @CP),$ie  temporary gravity line must have adequate capacity to convey: (i) the 
baseline design flow rate during active operations with a factor of safety no less than three based on 
gravity flow conditions; and (ii) the storm design flow rate during active cell operations with factors of 
safety no less than one based on both the flow capacity and the pressure rating of the pipe. The baseline 
design flow rate is solely a function of the leachate generation rate calculated for the OSDF. 
Accordingly, the baseline design flow rate for the active-operation condition calculated in the LGRCP 

operations is 200 gpm as discussed in the “LTS Gravity Line” Calculation Package. 
(Le., 15.8 gpm) will be used in this calculation package. The storm design flow rate 



FIGURE 1 

TEMPORARY GRAVITY LINE 

._ .. 
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The temporary gravity line should have adequate capacity to convey the design flow rates, 

should have’adcquate structural resistance - _ _  to withstand strtsscs applied on it h m  overburden materials 

and h m  equipment tra&c, and should be protected hm hst with a soil cover of adequate thickness , 
--. _ _  __ _-  

L- A 

J 
- -  - - 1  --- . .. - c-__ 

and thermal properties. Whereas thetcplporary L _  __ pvity ---. .- line’& --.--._ construct-d . .-* - . - of similar matcrids and Will 
--- - -  

be installed in a similar manner as the LTS gr&G line, he= for structural stability and frost 
\L---- - - - -  

protection’& not-ecated in &is calculation package. The methods to be used to perform the flow 

capacity evaluations are described below. 

METElODS OF ANALYSIS 

0 Temporary Gravity Line Flow Cauacitv: 

Gravity Flow Condition 

The temporary gravity line flow capacity under the gravity flow condition will be calculated 

using Manning’s equation for pipes as follows: 
0 . 6 6 .  0.5 1.49Rh I, A, 

Q, = n 

where: 

1.49 = standard conversion factor for traditional (cnglish) units; 

Qg = pipe gravity flow capacity; 

Rh - - hydraulic radius (defined as the ratio of the flow area to the perimeter of 

the wetted area; for a pipe with a circular cross section flowing full under 

atmospheric pressure; Rh = D/4, where D is pipe inner diameter); 

‘P - - hydraulic gradient (slope of the pipe); 

% =  
n 

cross-sectional area of the pipe (= x D2 14); and 

Manning’s roughness coeffrcimt. - - 

The Manning’s equation assumes steady uniform fully turbulent flow conditions. 
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Pressure Flow Condtion 

The temporary gravity line flow capacity under the pressure flow condition will be calculated 
using the following procedure. 

Q = VA, 

where: 
Q =  flow ratc; 
V = average velocity of the liquid = Q/&; 

4 = areaofpipe=-@?; and 

D = inside diameter of pipe. 

7r 

4 

Darcy-Weisbach equation, typically presented as follows: 

L v' 
2g hf 

is rearranged to solve for velocity; 

where: 

hction head in pipe = z1 - ~2 (i-e., initial elevation - final elevation); 
- gravitational acceleration; 

hction factor; and 

- - hf 
- 
- - f 

L - - length of pipe. 

The hction factor is obtained fiom the Moody diagram [RobersodCrow, 19901 shown in Figure 2. 
Two terms are required to determine the hction factor (i) a combination of the Darcy-Weisbach and 
Reynolds equations as presented below, and (ii) the relative roughness of the pipe. 



J 

0.05 
O M  

0.03 

0 02 
0.015 



where: 
Re = Reynolds number = DVh; and 
V = kinematic viscosity of watcr. 

The relative roughness curve to be uscd on the Moody Diagram is the smooth pipe curve. 

As presented m Figure 3, the fiction loss m the fittings will be calculated using the equivalent pipe 
lengths method The friction head loss in the fittings Phillips, 19911 is c a d  by: 

e (1) 6" butterfly valve; 

e (1) 6" check valve; J 

e (1) 6" tee (branch); 

e (13) 6" tee (line); ' 
e (3) 6" 90" ell; and J 

e (4) 6" 45" ell. J 

As presented in Figure 1, the hction head loss due to the pipe is c a d  by: 

3750 ft of 6" pipe. ' 

c 



FIGURE 3 

LOCATION OF FTITINGS 
SCHEMATICDIAGRAM J 

Cell 1 

\ Decontamination Facility Connection 
Tee (Lme) 

Cell Connection (Typ) 
?a (Line) 

Pemmmt Lift Station \\ Tee Cell (Branch) Connection 

90' Ell 
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H+uulic Pressure 

The temporary gravity line resistance to hydraulic rupture will be evaluated using the following 
equation: 

where: 
Fshr = factor of safety against hydraulic rupture; 
P h g  = pressure rating of the pipe material (which includes an integral factor of safety 
of 2); and 
Ph = hydraulic pressure in the pipe (taken as the hydraulic head multiplied by the unit 
weight of leachate). 

0 REFERENCES 

Phillips 66, bbDriscupipe System D e s i p  ”, Manufacturers’ literature, No. 1089-91 A17, Phillips 66, 
1991. 
RobersodCrow, Engineering Fluid Mechanics, Fourth ed., Houghton Miffin Co., Boston, Mass., 1990 
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LEACHATE TRANSMISSION SYSTEM (LTS) 
TEMPORARY GRAVITY LINE DESIGN 

DATA VERIFICATION 

The temporary gravity line is a dual containment pipe with the inner pipe being a &in. diameter 
HDPE SDR-11 pipe and the outer pipe being a 10-in. diameter HDPE SDR-11 pipe. The flow capacity J 
of the inner pipe will be calculated in accordance with the methods described in the Calculation 
Procedures section of this package. 

The characteristics of the 6-in. diameter inner pipe required to do this calculation are as follows: 

0 Inner diameter, D = 5.421 in. = 0.452 fl 
Hydraulic radius, Rb = D / 4 = 1.36 in. = 0.1 129 A ' 

' 

Cross-sectional area, Ap = xD2 / 4 = 23.1 in2 = 0.160 ft2 
Length of pipe, L = 3750 A 
Hydraulic gradient, i, = 0.143" (0.25%) (taken as the minimum slope at any location along the entire ' 
length of the temporary gravity line as shown in Figure 1 of the Calculation Procedures section of 
this package which is conservative) 
Manning's roughness coefficient, n = 0.013 (conservative for smooth HDPE pipe; a value of 0.009 J 

is often used). 
Baseline design flow rate during active operations, Q,, = 22,803 gpd ~ 1 5 . 8  gpm (from "Leachate 
Generation Rates" Calculation Package); 
Stonn design flow rate during active operations, Q, = 200 gpm 
Maximum elevation of impacted runoff in catchment area, Z1 = 610 A elevation; 
Maximum elevation of liquid in permanent l i f t  station, Z2 = 575 fi elevation; 

J 

4 Kinematic viscosity of water at a temperature of 40" F, v = 1.66E-5 A2/s; 
Equivalent sand roughness, ks = smooth (&om table on Moody Diagram); and 
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Head losses from fittings, as presented in Figure 1: 

K 

(1) 6" buttexfly valve; 40D 

source 

P 4 

lOOD P J (1) 6" check valve; 

4 P (1) 6" tee (branch); SOD 

P 4 (13) 6" tee @e); 20D 

30D P J (3) 6" 90" elbow; and 

d (4) 6" 45" elbow. 1 8D P 

P = Phillips 66, "Drkcopipe System Design", Manufacturers' literatwq No. 1089-91 A1 7, Phillips 66, 199 1. 
a 

* 
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W n g  Pressure Drop Listed below in Chart 5 are 
various common piping system components and the 
associated pressure loss through the fitting 
expressed as an equivalent length of straight pipe in 
terms of diameters The inside diameter (in feet) 
multiplied by the equivalent length diameters gives 
the equivalent length (in feet) of pipe This equivalent 
length of pipe is added to the total footage of the 
piping system when calculating the total system 
pressure drop 
These equivalent lengths should be considered an 
approximation suitable for most installations 

chart 5 
Fabricated Fittina Eauiv. Lenath 

~ 

Running Tee 

Branch Tee 

90" Fab. Ell 

60" Fab. Ell 

45" Fab. Ell 

45" Fab. Wye 

&- * 20 D 

50 D 

30 D 

25 D 

18 D 
60D 

Conventional Globe Valve (Full Open) 350 D 
Convenlional Angle Valve (Full Open) 180 D 
Conventional Wedge Gate Valve (Full Open) 15 D 
Butterfly Valve (Full Open) 40 D 
Conventional Swing Chech Valve 1OOD 
(See ADOendix lor data on revstance 01 valves and f m i n a ~  to llowl 
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gpm) is not exceeded. Based on these requirements it is recommended that the maximum flow rate in 
the LTS gravity line (i.e., the storm design flow rate) be 80 gpm. 

f 
P-” 

2 1 9 5  
. L I  -. . LTS Gravitv Line Structural Stability: 

Calculations will be performed to ensure the LTS gravity line is able to withstand the loads 

applied on it with an adequate factor of safety. Failure mechanisms that will be checked are: (i) wall 

crushing; (ii) wall buckling; and (iii) excessive ring deflection. Stresses applied on the LTS gravity line 

include stresses due to traffic and stresses due to overburden materials. Plastic pipe can be designed to 

resist failure by the above mechanisms using design methods presented in the technical literature [uni- 

Bell, 1991; Phillips 66, 1988, 1991; and Chevron, 19921. t 

The stresses due to traffic are assumed to be applied by a truck with a capacity of 35 tons and a 

wheel load of 20,000 lb when full. The total stress on the pipe is then the sum of the stresses applied by 

the soil layers and the stresses applied by the loaded truck, which can be calculated as described by 

ASCE [ 19791 as follows: 

where: oIc = stress on the pipe; yp = average unit weight of the overburden materials; D, = thickness of 

the overburden materials; B, = outer pipe diameter; C, = load coefficient (Table l), which is a function 

, of BJ(2Dp) and L1J(2D,); P = concentrated load; F,, = impact factor accounting for dynamic loads; and 

L,, = effective length of pipe, which is arbitrarily defined as follows by ASCE [ 19791: Lic = 3 fi if pipe ’ 
is longer than 3 ft, and Lic = actual pipe length if pipe is shorter than 3 ft. 

Wall Crushing: Wall crushing can occur when the stress in the pipe wall, due to external vertical 

pressure, exceeds the compressive strength of the pipe material. The factor of safety against pipe wall 

crushing may be calculated using the following equation: @ 
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where: FS, = factor of safety against pipe wall crushing; oy = compressive yield strength of the pipe; 

SDR = standard dimension ratio of the pipe; and om, = maximum stress applied to the pipe. 

Wall Buckling: Wall buckling, a longitudinal wrinkling in the pipe wall, can occur when the 

external vertical pressure exceeds the critical buckling pressure of the pipehedding aggregate system. 

The factor of safety against pipe wall buckling may be calculated using the following equation: 
112 dbfi: PIHUOS 66 ((*\) MUS 

(4) J 
()OO1s)bEJLuI FW- 1.2 E’E 

FS, =-[ ] U q j  To U W  
w m  Q 4 g(5 

0- (sDR)3 

where: FSd = factor of safety against pipe wall buckling; om, = maximum stress applied to the pipe; 

E’ = modulus of soil reaction for pipe bedding; E = modulus of elasticity of the pipe material; and SDR 

= standard dimension ratio of the pipe. 

Excessive Ring Deflection: Ring deflection is the change in vertical diameter of the pipe as the 

pipehedding aggregate system deforms under the external vertical pressure. The actual ring deflection 

of the pipe must be less than the allowable ring deflection of the pipe. The factor of safety against 

excessive ring deflection may be calculated using the following equation: 

* 

- 
where: AR = allowable ring deflection in percent; E’ = modulus of soil reaction for pipe bedding; and 

omax = maximum stress applied to the pipe. The allowable ring deflection of the pipe will be obtained 

from the manufacturers and technical literature. 

LTS Gravity Line Frost Protection: 

Analyses included in the “Liner System Frost Protection” Calculations Package are applicable to 

the LTS gravity line. In that package, estimates were made of the minimum thickness of protective soil 

needed to provide frost protection of the clay liner. Recommendations were made that a 2-f€ thick layer ,/ 
of a clayey or silty material or a 3-ft thick layer of gravel is adequate to provide frost protection. These 

0 
- =-- 
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recommendations will also be used for the LTS gravity line. Because the LTS gravity line will be at 

least 8 f€ below the ground surface, the line is adequately protected fkom fkost. Therefore, no additional f 

calculations will be performed in this package. 
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LEACHATE TRANSMISSION SYSTEM (LTS) 
GRAVITY LINE DESIGN 

DATA VERIFICATION 

The LTS gravity line is a dual containment pipe with the inner pipe being a 6-in. diameter 
HDPE SDR-N pipe and the outer pipe being a 10-in. diameter HDPE SDR-Jl’pipe. The flow capacity 

of the inner pipe will be calculated in accordance with the methods described in the Calculation 
Procedures section of this package. 

34.4 3L. < 

The characteristics of the 6-in. diameter inner pipe required to do this calculation are as follows: 

inner diameter, Bi = 5.421 in. -c A L A c f  c h y 5  - N o +  G‘3db&k 

\ hydraulic radius, Rh = Bi / 4 = 1.36 in. (0.0345 m) ‘ 
cross-sectional area, 4 = KB? / 4 = 23.1 in2 (1 .5~10-~  m2) 4 

hydraulic gradient, i, = 0.286’ (0.5%) (taken as the minimum slope along the entire length of the 

conservative) 
Manning’s roughness coefficient, n = 0.013 s/m0.33 (conservative for smooth HDPE pipe; a value 09 
0.009 is often used). 
Baseline design flow rate during active operations, Q ,  = 22,803 gpd =15.8 gpm (from “Leachate 4 

Generation Rates” Calculation Package) 
Baseline design flow rate during post closure, Qpc = 1.4 gpd = 9 . 7 ~  lo4 gpm (from “Leachate/ 
Generation Rates” Calculation Package) 
Storm design flow rate during active operations, Q, = 80 gpm J 

- 

gravity line as shown in Figure 1 of the Calculation Procedures section of this package which is J 

S ~ R  L,- 1 1  A, 3z.5 k . ( l  # a c r c r , e  c/, c L  4 ,! h3”b 4 ‘ 1  
The characteristics of the 10-in. diameter outer pipe and other parameters to be used in the 

structural stability calculations are as follows: 

outer diameter, B, = 10.75 in. (0.896 A) J)- ‘- V 5- 

wall thickness, t = 0.977 in. 4 J 3 3‘ ’ 

effective length of pipe, L~, = 3 ft (1 m) J 53‘ - 



average unit weight of overburden materials, y, =125 pcf (conservative assumption for compacted,/ 

backfill material) 
maximum thickness of Overburden materials, Dp =A’A ( h m  Drawing G33 of the IntemediateJ 

Design Drawings, February 1996) 
load coefficient C, = gaks (fiom Table 1 of Procedures section for Li, / (2 D,) = 3 A / (2 XI A) = 

O m a n d  B, / (2 D,) = 0.896 A / (2 x 8‘A) = &oJ 
0 . 5  e 0.14q 

concentrated load, P = 20,000 lb (90 4 ( assumed . based on truck with a capacity of 35 tons and a 
wheel load of 20,000 lb when full) 4 

impact factor accounting for dynamic loads, Fi, = 1.5 [ASCE, 1979; see Calculations Procedures 
section of this package for reference] J 

modulus of elasticity of pipe, E = 2.74 x lo6 psf (1 .31~10~ kPa) as estimated fiom a manufacturer’s 
literature [Phillips 66, 1988, 19911 J 

compressive yield strength of pipe, Q,, = 216,000 psf (10,346 kPa) as estimated fiom a 
manufacturer’s literature [Phillips 66 1988, 19911 J 

allowable ring deflection of SDR+T pipe used for gravity flow, AR = w p e r c e n t  as estimated from 

3 nore W ~ * A - I ~  d r t  

O . I l >  / 

1 3 

32.1 

a manufacturer’s literature [Phillips 66, 1988, 19911 ’ 8. I * 

modulus of soil reaction for pipe bedding, E’ = $U&KWpsf (20,560 kPa) J 

f Y Y  0 0 0  
/ 

L e  *-no) u.4 d c o - p & J  

s a .  I (+/c C D f i , Q / U & f l  4>5r^pfiP*) 
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LEACHATE TRANSMISSION SYSTEM (LTS) 
GRAVITY LINE DESIGN 

EVALUATION OF PRESSURE TESTING 

EXECUTIVE SUMMARY 

PURPOSE OF ANALYSIS 

The purpose of this analysis is to evaluate the performance of the as-built SDR 26 Leachate 
Transmission System (LTS) permanent and temporary gravity lines during pressure testing. The 
analyses will compare the design criteria for the LTS permanent and temporary gravity lines (LTS 
gravity lines) with the original (SDR-11) design, the design approved with DCN-1700-007, and the as- 
built condition. During early stages of the On-site Disposal Facility (OSDF) development, the LTS 0 permanent gravity line will transfer leachate and liquids collected from the OSDF cells to the LTS 
temporary gravity line which in turn flows to the permanent lift station. However, during later stages of 
the OSDF development (e.g., during Cell 6 construction) and after closure, the LTS permanent gravity 
line will transfer flows directly to the permanent lift station. 

METHODS OF ANALYSIS 

0 The as-built condition of the LTS gravity lines was evaluated based on data collected during the 
pressure testing, televideo along the length of the pipe, and construction quality assurance 
documentation. 
The factor of safety against hydraulic rupture of the LTS gravity lines (under pressure testing 
conditions) was calculated. 
The structural stability of the carrier pipe including unconstrained buckling, and ring deflection was 
evaluated based on the site construction and operational records, televideo, and pipe testing records. 
Additional information was inferred from samples and pictures of excavated pipe. Structural stability 
(i.e., resistance to unconstrained wall buckling and excessive ring deflection) of the LTS gravity line 
was evaluated using procedures recommended in the technical literature IIJni-Bell, 199 1 ; Phillips 66, 

0 

0 

a - 

1988, 1991, 1998; and Chevron, 19921. 
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CONCLUSIONS 
The summarized results for the as-built LTS gravity lines were based on an average deflection of 

20 percent as interpreted from the televideo analysis. 

4.8 
2.2 

Hydraulic Rupture 

Ring Deflection 

As-Built LTS 
(SDR 26) 

Exceeded 

Structural Stabilitv for Carrier Pipe 0 
Exceeded Pressure Testing 

Exceeded 

Exceeded 
#3 to PLS 

Leak Condition 1.1 

GA990339.DOC 



= 2 1 9 5  Page C of 6 
L1. - GEOSYNTEC CONSULTANTS 

Written By : Gina K. Martin Date: 3/25/99 Reviewed by: Brian D. Jacobsen yp$ Date: 3/31/99 

TaskNo.: 3.2 
3 X!’ 9 0 Client: FDF Project: Fernald OSDF ProjectProposal No.: GQ0573 

LEACHATE TRANSMISSION SYSTEM (LTS) 
GRAVITY LINE DESIGN 

EVALUATION OF PRESSURE TESTING 
CALCULATION PROCEDURES 

INTRODUCTION 

The purpose of this package is to present the calculation procedures for the LTS gravity line 

design. The LTS gravity line extends between the leachate collection system (LCS) manholes along the 

western boundary of the On-site Disposal Facility (OSDF) and terminates into the permanent lift station 

as shown in Figure 1. During the active life of the OSDF, the LTS gravity line transfers leachate and 

liquids collected from the OSDF cells to a temporary gravity line. The temporary gravity line transfers 

liquids from the LTS gravity line to a permanent lift station located south-west of the OSDF. During 

later stages of the OSDF development (e.g., during Cell 6 construction) and after closure, the LTS 

gravity line will transfer flows directly to the permanent lift station. A forcemain will transfer flows 

from the permanent lift station to the Biosurge Lagoon located at the FERNALD site. 

The calculation package titled “Leachate Transmission System Gravity Line Design, 

Construction and Operation ” demonstrates that the LTS gravity line has adequate capacity to convey 

design flow rates, adequate structural resistance to withstand stresses applied on it from overburden 

materials and from equipment traffic, and should be protected from frost with a soil cover of adequate 
~~ 

Q-X ki.& 
thickness and thermal properties. The carrier pipe was subjected to short-term stresses during pressure 

A 
testing of the containment pipe. The methods to perform these evaluations are described below. 

Hvdraulic Rupture of Carrier Pipe 

The LTS gravity line resistance to hydraulic rupture will be evaluated using the following equation: 
- 

GA990339.DOC 



i t"-- 
GEOSYNTEC CONSULTANTS . =  2 1 9 5  Page d of 6 

*c 

Date: 3/25/99 Reviewed by: Brian D. Jacobsen gp)- Date: 313 1/99 
- I-. 

Written By : Gina K. Martin 
5/31/94 

Client: FDF Project: Fernald OSDF ProjectlProposal No.: GQ0573 TaskNo.: 3.2 * 
where: FS, = factor of safety against hydraulic rupture; Prating = pressure rating of the pipe material 

(which includes an integral factor of safety of 2); and P, = hydraulic pressure in the pipe during pressure 

testing. 

LTS GRAVITY LINE STRUCTURAL STABILITY 

Overview 

Calculations will be performed to ensure the as-built LTS gravity line is able to withstand the 

loads applied on it with an adequate factor of safety. Failure mechanisms that will be checked are: (i) 

unconstrained wall buckling; and (ii) excessive ring deflection. External stresses applied on the LTS a gravity line carrier pipe include those due to pressure testing and filling and draining of the pipes in 

. e  . 

preparation for testing. Plastic pipe can be designed to resist failure by the above mechanisms using 

design methods presented in the technical literature [Uni-Bell, 1991; Phillips 66, 1988, 1991, 1998; and 

Chevron, 1 9921. 

The carrier pipe does not feel overburden and equipment 1 ads due to the rotec ion of the 

containment pipe. The LTS gravity line was pressure tested by VBS during December 1997 to evaluate 

the potential for leaks within the system. Detailed information related to the pressure testing is provided 

in Section 3 of the report. The structural stability of the LTS pipes are evaluated for the pressures used 

during the pressure testing. 

.I QLl)ll)tru& Co.r R f  - L W  

A 

:* 

Unconstrained Wall Buckling 

Pipe wall buckling will be evaluated for the carrier pipe. The carrier pipe has no lateral forces to 

resist buckling and therefore will be evaluated for unconstrained pipe wall buckling. 

GA990339.DOC 
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a 
If an unconstrained pipe is subjected to pressures such as external hydrostatic load in the outer 

containment pipe or vacuum due to column separation of flow in a gravity pipeline, unconstrained 

buckling may occur. The factor of safety against unconstrained wall buckling can be calculated as 

follows: 

where: FSucwb = factor of safety against unconstrained pipe wall buckling; omax = maximum stress 

applied to the carrier pipe (test pressure + hydrostatic pressure); E = modulus of elasticity of the pipe 

material; p = Poisson's ratio of pipe material; and SDR = standard dimension ratio of the pipe 

Excessive Ring Deflection 

Ring deflection is the change in diameter of the pipe as the pipe deforms under the external 0 pressure. The actual ring deflection of the pipe should be less than the allowable ring deflection of the 

pipe. The factor of safety against excessive ring deflection may be calculated using the following 

equation: 

F S ,  = 

[ 1 - 3 * 1 00 
( 3 )  

where: A, = allowable ring deflection in percent; DMin = minimum outside diameter; anc Do = pipe 

nominal outside diameter. The allowable ring deflection of the pipe will be obtained from the 

manufacturers and technical literature. Ring deflection was measured by analysis of the images captured 

from the televideo logs (Appendix F). The ratios of the major and minor axes of the pipe were scaled at 

each butt fusion joint and electrofusion coupling. An ovality ratio was calculated as follows: 

D m i n  or 

' m a j o r  

OvalityRatio = ___ (4) 

The measured ovality ratios were converted to percent ring deflection by equating the circumference of a 

circular pipe and an oval pipe as shown in Table 1. A detailed analyses of the measured percent ring 

deflection is presented in Appendix F of this report. 
__  
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Deflection Major Minor 
Percent Diameter Diameter 

TABLE 1 

Ovality 
Ratio 

e- 2- OVALITY TO PERCENT DEFLECTION CONVERSION 

Deflection Major 
Percent Diameter 

Minor Ovality 
Diameter Ratio 

24% I 7.2931 4.6471 0.64 
25% I 7.3321 4.5861 0.62 

41 % 7.859 3.608 
42% 7.887 3.547 
43% 7.914 3.486 

1 

0.46 
0.45 
0.44 

27% I 7.407 I 4.4641 0.60l 

33% I 7.6161 4.097 I 0.54 
34% I 7.648 I 4.0361 0.53 

50% I 8.0891 3.0581 0.381 
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LEACHATE TRANSMISSION SYSTEM (LTS) 

GRAVITY LINE DESIGN 
EVALUATION OF PRESSURE TESTING 

DATA VERIFICATION 

The structural stability of the containment pipe will be calculated in accordance with the methods 
described in the “Calculation Procedures” section of this package. The characteristics of the 6-in. 

diameter carrierd pipe required to evaluate structural stability are as listed below. Detailed information 
for the parameters listed in Table 2 are provided in the “Calculation Results”. 
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Table 2. Structural Stability Evaluation Data for the LTS Gravity Line 

Reference As-Built LTS 
(SDR 26) 

6.625 Outer diameter, B, (in.) Driscopipe, 1998 

Wall thickness, t (in.) 0.255 Driscopipe, 1998 

Pipe modulus of elasticity, E (psi) See Figure 2 Driscopipe, 199 1 

Pipe compressive yield strength, o,, 

(PSf) 
2 16,000 Driscopipe, 1998 

Pressure Testing (psi) 
MH #1 to MH #3 

Carrier Test Pressure 
Containment Test Pressure 
Hydrostatic Test Pressure 

47.6 
17.5 
1.2 

Pressure Testing 
MH #2 to MH#3 

Carrier Test Pressure 
Containment Test Pressure 
Hydrostatic Test Pressure 

Construction Documentation 47.6 
22 
1.2 

Pressure Testing 
Top MH #3 to PLS 

Carrier Test Pressure 
Containment Test Pressure 
Hydrostatic Test Pressure 

Construction Documentation 53.5 
20 
7.1 5AY 3YO/s ,  c 

Hydrostatic Pressure due to leak 
(psi) (Manhole 3 full of water) 

10.6 Construction Personnel 

Allowable ring deflection (%) 6.5 Driscopipe, 1998 

Allowable ring deflection (%) ~ 6.5 Driscopipe, 1998 
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FIGURE 2 

* 

Time Dependent Modulus of Elasticity for 
Polyethylene Pipe vs. Stress Intensity (73.4"F) 

A A 
100 A T  k t  p ia  400 A s o o  600 700 

130 Tensile. Stress. psi 
2?.Q R o  (73.44F) 

N0TE:The short term rncX&s of elasticity of Driscopipe per ASTM D 638 is approximately 
100,OOO psi. Due to the cold flow (creep) characteristic of the pipe material, this modulus is 
dependent upon the str858 intensity and the time duration of the applied stress. 

Source: Drisco, 1991 
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LEACHATE TRANSMISSION SYSTEM (LTS) 11999 

GRAVITY LINE DESIGN 
EVALUATION OF EXISTING CONDITIONS 

EXECUTIVE SUMMARY 

PURPOSE OF ANALYSIS 

The purpose of this analysis is to evaluate the present and future performance of the as-built-SDR 
26 Leachate Transmission System (LTS) permanent and temporary gravity lines. The analyses will 
compare the design criteria for the LTS permanent and temporary gravity lines (LTS gravity lines) with 
the original (SDR-11) design, the design approved with DCN-1700-007, and the as-built condition. 
During early stages of the On-site Disposal Facility (OSDF) development, the LTS permanent gravity 
line will transfer leachate and liquids collected from the OSDF cells to the LTS temporary gravity line 
which in turn flows to the permanent lift station. However, during later stages of the OSDF 
development (e.g., during Cell 6 construction) and after closure, the LTS permanent gravity line will 
transfer flows directly to the permanent lift station. 

P 

a 

METHODS OF ANALYSIS 

0 The original design condition of the LTS gravity lines was evaluated based on the results of the 
calculation package titled “Leachate Transmission System (LTS) Gravity Line Design”, Revision 0. 
The DCN-1700-007 design condition of the LTS gravity lines was evaluated based on the 
specifications provided in the Design change notice and the Construction Specifications. 
The as-built condition of the LTS gravity lines was evaluated based on data collected during the 
pressure testing, televideo along the length of the pipe, and construction quality assurance 
documentation. 
The change in flow capacity of the pipe was evaluated based on Construction Specifications, and 
observed deflection measurements obtained from the televideo and measurements of excavated 
sections of the LTS. The LTS gravity lines flow capacity was calculated to verify it could handle 
design flow rates with adequate factors of safety. Manning’s and the Darcy-Weisbach equations 

0 

0 

0 

.-  0 
- -- 
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As-Built LTS 

9999 

(SDR 11) 

Gravity Flow Capacity FS 

were used to calculate the flow capacities of the line under gravity and pressure flow- conditions, 
respectively. These capacities were compared to baseline design flow rates for active-operations and 
post-closure conditions and to the storm design basis flow rate. 
The factor of safety against hydraulic rupture of the LTS gravity lines (under design operational 
pressure flow conditions) was calculated. 
The structural stability of the pipe including crushing, buckling, and ring deflection was evaluated 
based on the Construction Specifications, site construction and operational records, televideo, and 
anticipated future conditions. Additional information was inferred from samples and pictures of 
excavated pipe. Structural stability (Le., resistance to wall crushing, wall buckling, and excessive 
ring deflection) of the LTS gravity line was evaluated using procedures recommended in the 
technical literature ICJni-Bell, 1991; Phillips 66, 1988, 1991, 1998; and Chevron, 19921. 
Soil cover thickness required for protection of the LTS gravity lines from frost was also reported 
based on the results of the calculation package titled “Liner System Frost Protection”, Revision 0. 

0 

0 

0 

(SDR 26) 

CONCLUSIONS 
The Revision 0 results for both the LTS permanent and temporary gravity lines are presented 

only where different results were obtained from the calculations. The summarized results for the as-built 
LTS gravity line carrier pipe was based on an average deflection of 20 percent as interpreted from the 
televideo analysis. Structural stability for the containment pipe during construction and operation was 
reported with an overburden of 10 ft as conservatively estimated from the design drawings at station 
22+50. Future operations were based on a 3 fi and 25 minimum and maximum cover, respectively. 
Carrier PiDe Flow Capacity 

Active Flow 

Post Closure Flow 

8.9 > 3 
1.4E5 > 10 

1 1 . 1  > 3 
1.9E5 > 10 

Pressure Flow Capacity FS 
~ n n u l a r  Space, P/fi 
Hydraulic Rupture FS 

StaticHead - 
Surge Pressure 

1.7> 1 1.5> 1 
0.298 

19.7 8 .? 

NA 3.7 
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Construction and Operation 

Future Operation 

Wall Buckling FS 
Construction and Operation 

Future Operation 

Ring Deflection 
Construction and Operation 

Future Operation 

Structural Stabilitv for Containment Pipe 

37 13.8 

37 5.8 

31 7.1 
31 2.6 

10 22.5 
10 9.4 

I (SDR 11) I (SDR 26) 
I I 

Wall Crushing FS 
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LEACHATE TRANSMISSION SYSTEM (LTS) RpR 12999 
GRAVITY LINE DESIGN 

EVALUATION OF EXISTING CONDITIONS 

CALCULATION PROCEDURES 

INTRODUCTION 

The purpose of this package is to present the calculation procedures for the LTS gravity line 

design. The LTS gravity lines extend between the leachate collection system (LCS) manholes along the 

western boundary of the On-site Disposal Facility (OSDF) and terminates into the permanent lift station 

as shown in Figure 1. During the active life of the OSDF, the LTS permanent gravity line transfers 

leachate and liquids collected from the OSDF cells to a LTS temporary gravity line. The LTS temporary 

gravity line transfers liquids from the LTS permanent gravity line to a permanent lift station located 

southwest of the OSDF. During later stages of the OSDF development (e.g., during Cell 6 construction) 

and after closure, the LTS permanent gravity line will transfer flows directly to the permanent lift 

station. A forcemain will transfer flows from the permanent lift station to the Biosurge Lagoon located 

at the FERNALD site. 

The construction equipment loads and loads from overburden materials were compared with the 

Revision 0 design loads. The Revision 0 design loads were greater than the actual construction loads 

imposed on the pipe, therefore, the design loads were used as the basis for calculation. The results of the 

on-site equipment analysis are presented in Table 1. The results of the calculation are summarized in 

tabular form and can be used as the basis for load restriction for future operations. 

The calculations will be performed to demonstrate the LTS gravity line has adequate capacity to 

convey design flow rates, adequate structural resistance to withstand stresses applied on it from 

overburden materials and from equipment traffic, and a soil cover of adequate thickness and thermal 

properties to protect from frost. Methods to perform these evaluations are described below. 

.. @ 
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Table 1 
CONSTRUCTION EQUIPMENT 

CONSIDERED FOR 
CALCULATION OF LTS 

PIPE STRUCTURAL STABILITY 

CAT D8 DOZER 
CAT 350 TRACKHOE (330L) 
T CAT 826G COMPACTOR ' 
CAT D25 OR D30 ARTICULATING TRUCK * 
CAT 637 SCRAPER 
5000 GALLON WATER WAGON (D20D) 
VOLVO 990 FRONT END LOADER 
35 TON (D350D) 

Equipment n 

e- 3 $14 = 2195 
'L. - Geosyntec Consultants 

11999 

Gross Vehicle Front Back Maximum 
Wheel Load 

(Ib) (Ib) (Ib) (Ib) 
Weight 

84,026 - - 5,436 
73,877 - - 2,607 
69,733 41,840 27,893 20,920 
108,278 47,642 66,050 33,025 
112,090 58,915 57,166 28,583 

112,754 75,545 37,209 I 37,773 
45,500 27,300 18,200 13,650 
124,221 69,564 27,32g4 34,782 

lUse 40,000 to be conservative I 

' 826C COMPACTOR was used 
D30 was used 
GWV = 72,754 Ib (CAT D20D) plus 20 tons water was used 
22% GWV for Center same as Back 
Maximum Wheel Load equivalent for 20" x 18' area 
60/40 weight distribution between axles was assumed 
CAT 966F Loader was used 

2 

5 

7 

Table1 .XIS 3/31/99 4:31PM 



GEOSYNTEC CONSULTANTS Page 4 of I‘! 
1. 

Date: 3/25/99 Reviewed by: 

TaskNo.: 3.2 

Written By : Gina K. Martin e Client: FDF Project: Fernald OSDF ProjectlProposal No.: GQ0573 

LTS GRAVITY LINE FLOW CAPACITY 

Design Flow Rates 

As discussed in the “Leachate Generation Rates” Calculation Package (LGRCP) and the Design 

Criteria Package (DCP), the as-built LTS gravity line must have adequate capacity to convey: (i) the 

baseline design flow rate during active operations with a factor of safety no less than three; (ii) the 

baseline design flow rate after cell closure with a factor of safety no less than ten; and (iii) the storm 

design flow rate during active cell operations with a factor of safety no less than one. The baseline 

design flow rates are solely a function of the leachate generation rates calculated for the OSDF. 

Accordingly, baseline design flow rates for active-operation and post-closure conditions calculated in the 

LGRCP @.e., 15.8 gpm and 9 . 7 ~ 1 0 ~  gpm, respectively) will be used in this calculation package. a 
The storm design flow rate is a function of: (i) the rate of direct infiltration of storm water runoff 

fiom active portions of the OSDF into the LCS of the cell containing the runoff; (ii) the mechanical flow 

control systems on the LTS gravity line; (iii) the storage capacity of the permanent lift station; and (iv) 

the maximum acceptable leachate discharge rate from the permanent lift station. Analyses performed in 

the “Required Cell Leachate Storage” Calculation Package, Revision 0 [Geosyntec, 19971 indicate that 

storm water runoff from active portions of the OSDF are substantial and therefore infiltration of this 

runoff into the LCS pipe and thereafter into the LTS gravity line must be regulated through mechanical 

controls imposed on the LTS gravity line. The rate of flow of the impacted runoff into the LCS pipe, 

which will be defined as the storm design flow rate, will be the lesser of: (i) flow rate in the as-built LTS 

gravity line at capacity under pressure flow conditions; and (ii) maximum acceptable leachate discharge 

rate from the permanent lift station of 200 gpm. The flow capacity of the LTS gravity line under 

pressure flow conditions is larger than the maximum acceptable leachate discharge rate of 200 gpm (as 

illustrated in this calculation package). Therefore, the storm design flow rate for the LTS gravity line is 

- 
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Gravity Flow Condition 

The LTS gravity line flow capacity will be calculated using Manning’s equation for pipes as 

follows: 
0.67 . 0.5 1.49Rh I, A,, 
n Qg = 

where: Q, = pipe flow capacity (in English units); & = hydraulic radius (defined as the ratio of the flow 

area to the perimeter of the wetted area); i, = hydraulic gradient (slope of the pipe); A,, = cross-sectional 

area of the as-built pipe; and n = Manning’s roughness coefficient. The Manning’s equation assumes 

steady uniform fully turbulent flow conditions. 

Pressure Flow Condition 

The LTS gravity line will flow under pressure if the flow rate in the line exceeds its capacity 

under the gravity-flow condition. The capacity of the line under the pressure-flow condition will be 

calculated using the following procedure: 

Q = V A ,  (2) 

where: Q = flow rate; V = average velocity of the liquid = Q/A,,; A,,= area of the as-built pipe. 

The Darcy-Weisbach equation, typically presented as follows: 

is rearranged to solve for velocity as follows: 

G A9903 3 1.doc 
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where: hf = fiiction head in pipe = Z, - Z, @e., liquid elevation in Cell 1 - liquid elevation in the PLS); g = 

gravitational acceleration; D = minor axis diameter of as-built pipe; f = friction factor; and L = length of 

pipe. 

The fiiction factor is obtained from the Moody diagram [RobersodCrow, 19901 shown in Figure 

2. Two terms are required to determine the fiction factor: (i) a combination of the Darcy-Weisbach and 

Reynolds equations as presented below, and (ii) the relative roughness of the pipe. The first term is as 

follows: 

where: Re = Reynolds number = DVh; and v = kinematic viscosity of water. 

The'relative roughness curve to be used on the Moody Diagram is for a smooth pipe. 
@ 

The pressure flow condition to be analyzed relates to flow of leachate contained in the Cell 1 

impacted runoff catchment area through the LTS gravity line to the permanent lift station. It is anticipated 

that this flow rate will exceed the gravity flow rate capacity of the line and therefore the pipe will be under 

pressure. As presented in Figure 3, the fiiction loss in the fittings will be calculated using the equivalent 

pipe lengths method. The fiiction head loss due to fittings between Cell 1 and the permanent lift station 

includes: (i) two 6" butterfly valves; (ii) one 6" check valve; (iii) one 6" tee (branch); (iv) thirteen 6" tees 

(line); (v) three 6" 90" ells, and four 6" 45" elbows. 

Annular Space Volume 

The annular space volume was calculated to evaluate the volume of liquid that would be released to 

the containment pipe prior to detection in a manhole. The annular space was calculated as follows: 

(6) 
V, = -(Lll0~- n z  - Diw)L 

4 
- where: V, = Volume of annular space; D,w = inside diameter of 10 in. pipe; Dr = outside diameter of 6" 

pipe; and L = unit length of pipe. s63 
G A99033 7 .doc 
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FIGURE 3 

SCHEMATIC DIAGRAM 
LOCATION OF FITTINGS 

Cell 1 

U Decontamination Facility ;$;ey) 
45' Ell (Typ) 

Butterfly Valve / / / I ButtertlyValve 8 Check Valve 

\ Celt Connection gyp)  
Tee (Line) 

Cell Connection 
Tee (Branch) 

Permanent Lift Station 2 
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Hydraulic RuDture of Carrier PiDe 

The LTS gravity lines resistance to hydraulic rupture will be evaluated based on operation of the 

butterfly valve at the permanent lift station. The valve can be partially closed to restrict flow to the 

storm design basis flow rate or fully closed to store leachate after a storm event. The valve has a gear 

type operator that will limit the speed the valve can be closed. Calculations will be performed to 

evaluate the pressure due to the static head with the valve closed and the potential surge pressure due to 
i o  w 
i rapid closing of the valve. Pressure changes in the pipe du changes in slope along the alignment of the 
- 1  

pipe will also be evaluated. The static pressure with the valve closed is evaluated using the following 

equation: 

rh * where: FS,, = factor of safety against hydraulic rupture; Prating = pressure rating of the pipe material 

(which includes an integral factor of safety of 2); and Ph = hydraulic pressure in the pipe (taken as the 

hydraulic head multiplied by the unit weight of leachate; i.e., (Z,-Z,) y,). 

The surge pressure is evaluated using the following equation: 

where: FS,,, = factor of safety against hydraulic rupture; Prating = pressure rating of the pipe material 

(which includes an integral factor of safety of 2); and Ph = hydraulic pressure in the pipe (taken as the 

hydraulic head multiplied by the unit weight of leachate; i.e., (Z,-Z,) y,,,), and P, = surge pressure 

calculated as follows: 

[I) 
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wsv 
g 

P, =- (9) 

where: w = liquid weight; S = wave velocity; $: liquid velocity change; g = acceleration of gravity; 

E = liquid bulk modulus; E' = pipe elastic modulus; and t = pipe wall thickness. 

The pressure change in the carrier pipe due to the change in slope will be evaluated based on the 

profile of the pipe. The pipe profile is presented in Figures in Section 3 as 3-4a, 3-4b, and 3-4c. 

However, the pipe profile gradually decreases in slope towards the PLS. Thus, positive pressures would 

be maintained in the TGL along the alignment. Liquid separation and the resulting vacuum can occur 

only if the profile has significant increases in slope along the pipe alignment. 

GA9903 3 7.doc 
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LTS GRAVITY LINE STRUCTURAL STABILITY 

Overview 

Calculations will be performed to ensure the as-built TS gravity line containment pipe is able to 

withstand the loads applied on it with an adequate factor of safety. Failure mechanisms that will be 

checked are: (i) wall crushing; (ii) constrained wall buckling; (iii) excessive ring deflection. Stresses 

applied on the LTS gravity line include those due to traffic and overburden materials. In addition, 

future-loading conditions to the LTS will be also evaluated. Plastic pipe can be designed to resist failure 

by the above mechanisms using design methods presented in the technical literature pni-Bell, 1991; 

Phillips 66, 1988, 1991, 1998; and Chevron, 19921. 

The LTS gravity line will undergo stresses applied during construction and operation. The 

following two loading conditions are evaluated in this calculation package: 

1. actual construction and overburden loads that were applied to the LTS gravity line; 

2. future loading criteria for construction and operation of the On Site Disposal Facility 

(0 SDF). 

Construction loading conditions, including weight of trucks and depth of cover, were taken from 

construction records. The total stress on the pipe is calculated as the sum of the stresses applied by the 

overlying soil and the live load applied by an overpassing loaded truck. This stress can be calculated as 

described by ASCE [ 19791 as follows: 

where: oic = stress on the pipe: y, = average unit weight of the overburden materials; D, = thickness of 

the overburden materials; B, = outer pipe diameter; C, = load coefficient, which is a fimction of BJ(2DJ 

and LiJ(2D,); P = concentrated load; Fi, = impact factor accounting for dynamic loads; and L, = 

effective length of pipe, which is arbitrarily defined as follows by ASCE [1979]: Li, = 3 ft if pipe is 

longer than 3 ft, and Li, = actual pipe length if pipe is shorter than 3 ft. 

GA990331.doc 
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724 W-L 
libwad calc d ations are performed to determine the allowable loading conditions for the as-built 

LTS gravity line for hture construction and operation. Maximurn traffic loads, minimum cover, are 

provided. 

A 

Wall Crushing 

Wall crushing can occur when the stress in the pipe wall, due to external vertical pressure, 

exceeds the compressive strength of the pipe material. Wall crushing is evaluated for the containment 

pipe for various loading conditions relating to overburden and traffic loads. The factor of safety against 

pipe wall crushing for the containment may be calculated using the following equation: 

(12) 

0 where: FS, = factor of safety against pipe wall crushing; oy = compressive yield strength of the pipe; 

FS,, = 2% 
(SD' - ' ) o m a x  

SDR = standard dimension ratio of the pipe; and om= = maximum stress applied to the pipe. 

Constrained Wall Buckling 

Constrained wall buckling, a longitudinal wrinkling in the pipe wall, can occur when the external 

vertical pressure exceeds the critical buckling pressure of the pipebedding aggregate system. The factor 

of safety against constrained pipe wall buckling may be calculated using the following equation: 

where: FS,, = factor of safety against pipe constrained wall buckling; f, = reduction factor due to 

ovality; omax = maximum stress applied to the containment pipe; E' = modulus of soil reaction for pipe 

bedding; E = modulus of elasticity of the pipe material; and SDR = standard dimension ratio of the pipe. 

Excessive Ring Deflection 

Ring deflection is the change in vertical diameter of the pipe as the pipebedding aggregate 

system deforms under the external vertical pressure. The actual ring deflection of the pipe must be less 
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than the allowable ring deflection of the pipe. The factor of safety against excessive ring deflection may 

be calculated using the following equation: 

where: AR = allowable ring deflection in percent; E’ = modulus of soil reaction for pipe bedding; and 

om= = maximum stress applied to the pipe. The allowable ring deflection of the pipe will be obtained 

from the manufacturers and technical literature. 

LTS GRAVITY LINE FROST PROTECTION 

! Analyses included in the “Liner System Frost Protection” Calculations Package [GeoSyntec, 

19971 are applicable to the LTS gravity line. In that package, estimates were made of the minimum 

@ thickness of protective soil needed to provide frost protection of the clay liner. Recommendations were 

made that a 2-ft thick layer of a clayey or silty material or a 3-ft thick layer of gravel is adequate to 

provide frost protection. These recommendations will also be used for the LTS gravity line. Because 

the LTS gravity line will be more than 3 ft  below the ground surface, the line is adequately protected 

from frost. Therefore, no additional calculations will be performed in this package. 
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LEACHATE TRANSMISSION SYSTEM (LTS) 

GRAVITY LINE DESIGN 
EVALUATION OF EXISTING CONDITIONS 

DATA VERIFICATION 

The LTS gravity line is a dual containment pipe with the inner pipe being a 6-in. diameter HDPE 
SDR-26 pipe and the outer pipe being a IO-in. diameter HDPE SDR-26 pipe. The as-built LTS gravity 
line carrier pipe has undergone some deflection changing the physical dimensions to be more of an 
elliptical shape. The deformation in the pipe will affect the flow capacity due to a change in the 
hydraulic radius. Because the carrier pipe is not subjected to external loads, the structural stability is not 
evaluated herein. 

The flow capacity of the inner pipe will be calculated in accordance with the methods described 
in the “Calculation Procedures” section of this package. The characteristics of the 6-in. diameter carrier 
pipe required to calculate its flow capacity under gravity and pressure conditions are as listed below in 
Table 2. Additionally, data required to calculate the factor of safety against pressure rupture of the 
carrier pipe are provided. Detailed information for the parameters listed below are provided in the 
“Calculation Results”. Values for the Revision 0 design (SDR 11) are included for completeness. 
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Table 2. Flow Capacity Data for LTS Gravity Line 

Inner diameter-6", B, (in) 
Outer diameter-@', D&n) 
Inner diameter-10"' Dlv(in) 
Hydraulic radius, &(in) 
Cross-sectional Area, h(in') 
Hydraulic gradient, i, 
Manning's coeff., n (s/m 0.33) 

-- 

(SDR 11) (SDR26) 

5.421 See Table 4 Driscopipe, 1998 

5.421 6.625 Driscopipe, 1998 

8.796 9.924 Driscopipe, 1998 

1.36 See Table 4 N/A 

23.1 See Table 4 N/A 

0.5 Yo 0.58 Yo Figures 34a, 3-4b, 3-4c 

0.013 0.013(') Driscopipe, 1998 

Active flow rate, Q,(gpd) 
Leachate Generation Rates, 

Revision 0 
22,803 22,803 

Post closure flow rate, Q, (gpd) 
Leachate Generation Calculation 

Package, Revision 0 
1.4 1.4 

Pipe length, L (fi) 
Storm flow rate, Q, (gpm) 
Max elevation, Z,(ft) 
Min elevation, Z,(fi) 

3780 3780 Design Drawings 

200 200 Design Criteria Package 

610 610 Design Drawings 

575 575 Design Drawings 

Kinematic viscosity of water at 
40°F (ft2/s) 

1.66 x 1 0-' 

G A9903 3 7 .doc 

1.66 x lo-' NIA 

Head losses from fittings in 
terms of pipe diameter, D 

6" butterfly valve 
6" check valve 
6" tee, branch 
6" tee, line 

6" 90" elbow 

Pipe pressure rating, Prating (psi) 

Driscopipe, 1998 

40D 40D Driscopipe, 1998 

1 OOD 1 OOD Driscopipe, 1998 

Driscopipe, 1998 5 OD SOD 
Driscopipe, 1998 20D 20D 

30D 30D Driscopipe, 1998 

150 65 Driscopipe, 1998 
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Pipe compressive yield strength, 

oy (Psf) 
Modulus of soil reaction, E’ (psf) 

Impact factor, F, 
Load Coefficient, C, 

Effective pipe length, L, 
Unit weight of overburden 
materials, y, (pcf.) 

Client: FDF Project: Femald OSDF Projecflroposal No.: GQ0573 TaskNo.: 3.2 

6w APR 11999 

2 16,000 2 16,000 Driscopipe, 1998 

432,000 432,000 Driscopipe, 1998 

1.5 1.5 Driscopipe, 1998 

0.015 See Table 5 ASCE, 1979iDriscopipe 1992 

3f t  3 f t  ASCE, 1979 

125 125 Design Criteria Package 

The structural stability of the containment pipe will be calculated in accordance with the methods 
described in the “Calculation Procedures” section of this package. The characteristics of the IO-in. 
diameter containment pipe required to evaluate structural stability are as listed below. Detailed 
information for the parameters listed below are provided in the “Calculation Results”. Values for the 
Revision 0 design (SDR 11) are included for completeness. 

Max thickness of overburden 
materials, D, 

Table 3. Structural Stability Evaluation Data for the LTS Gravity Line 

Design Drawings at Station 
22+50 

8 10 

Water modulus of elasticity, E 
320,000 I 320,000 I 

(Psi> 

Concentrated load, P (lbs) 20,000 Table 1 

NIA 

Construction Documentation 

Allowable ring deflection (%) 2.7 6.5 Dn’scopipe, 1998 

Reduction of Allowable Buckling 
Pressure due to Ovality, f 

1 N/A I 0.68 1 Chevron, 1992 

GA990337.dOC 



6 
TABLE 4 APR 119% 

PIPE INSIDE DIAMETER, HYDRAULIC RADIUS, AND CROSS-SECTIONAL AREA 
SDR-26 PIPE 

s 75 



e 
FIGURE 4 

Time Dependent Modulus of Elasticity for 
Polyethylene Pipe vs. Stress Intensity (73.4”F) 

. 1m.m. 

9o.m . 
8o.m . 

30.m . 
2o.m . 
l o . m  . 

A 
1m A m  500 6M) A .  700 A m  A A 

300 
A 

Tensile. Stress. psi 
(73.4‘F) 

NOTE: The short term modulus of elasticity of Driscopipe per ASTM D 638 is approximately 
100,OOO psi. Due to the cold flow (creep) characteristic of the pipe material, this modulus is 
dependent upon the amas intensity and the time duration of the applied Stmss. 

Source: Drisco, 1991 
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TABLE 5 
LOAD COEFFICIENT 

0.3 0.4 0.5  0.6 0.7 0 .  I 0.2 

0. I 
0 . 2  
0.3 
0.4 
0.5 
0.6 
0.7 
0.8 
0.9 
I .0 
I . 2  
I .5 
2.0 
20.0 

0.0.37 
0.072 
0 .  IO3 
0. I3 I 
0. I55 
0. I74 
0.189 
0.202 
0.21 I 
0.2 I 9 
0.229 
0.238 
0.244 
0.248 

0.053 
0 .  IO3 
0 .  1-10 
0 .  I90 
0.224 
0.252 
0.274 
0.292 
0.306 
0.3 I8 
0.333 
0.346 
0.355 
0.36 I 

0 067 
0 .  I3 I 
0 .  100 
0.24 I 
0.2X4 
0.320 
0.319 
0.373 
0.39 I 
0.405 
0.425 
0.442 
0.454 
0.462 

0.070, 
0.155 
0.224 
0.284 
0.336 
0.379 
0.4 I4 
0.44 I 
0.463 
0.48 I 
0.505 
0 .525  
0.540 
0.550 

o.os0 
0. I74 
0.252 
0.320 
0.379 
0.428 
0.467 
0.499 
0.524 
0.544 
0.572 
O.jO6 
0.6 I3 
0.625 

0.097 
0. IS') 
0.274 
0.349 
0.4 I4 
0.467 
0.5 I I 
0.546 
0.574 
0.597 
0.625 
0.655 
0.674 
0.685 

0.010 
0.037 
0.053 
0.067 
0.079 
0.0s') 
0.097 
0. I03 
0. IO8 
0.1 I2 
0.1 17 
0 .  I2 I 
0. I24 
0. I27 

- 
0.8 

0. IO3 
0 . 2 0 2  
0.2')1 
0.373 
0.44 I 
1).40') 
0.546 
0.5s-l 
I ) .O l i  
0.h30 

0.703 
0.725 
1).740 

0.074 

I . 2  I .5 2.0 20.0 0.0 I .o 

0. I 
0 . 2  
0 . 3  
0 4 
0.5 
I).(> 

0.7 
0.s 
I).') 

I .o 
I . 2  
I .5 
2 . 0  

2 0 . 0  

0.  I I7 
0 . 1 2 9  
l),.:.l.: 

0.42.i 
o . io5  
I l..i72 
O.fl?S 

1171 I 
0.740 
0.7s.: 
0.s2 I 
0.SJ'J 
0 . s7  I 

l).b74 

0.121 
0.23s 
0.34fl 
0.442 
0.515 
0.50fl 
0 .655  
0.703 
lj.743 
0.775 
11,s: I 
O.Sh3 
O.SO5 
0 . 0 2 0  

0. I24 
0.244 
0.355 
0.454 
0.540 
0.6 I3 
0.074 
0.725 
0.700 
0.s00 
0.S-J') 
0 .805 
0.930 
0.9)60 

0. I27 
0.245 
0.361 
0.462 
0 . 5 5 0  
0.075 
0.flSX 
0.740 
11.7s.: 
II.SIS 
0.x7 I 
0 . 0 2 0  
0.960 
I .ooo 

Source: Plexco Engineering Manual, 1992 
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TABLE 6 

Elliptical Pipe Gravity Flow Analysis 
SDR-26 HDPE Pipe 

‘2 of II 

6 V  

Flow Capacity CeoSyntec Consultants 311 1/99 
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FIGURE 5 
MOODY DIAGRAM 
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Source: Roberson/Crow, 1990 
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TABLE 7 

Elliptical Pipe Pressure Flow Analysis 
SDR-26 HDPE Pipe 

inputs 

6.115 

rl l  2? 49 
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Designation: F 1041 - 92 IdN 
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c. ‘L. - -  - Standard Guide for 
Squeeze-Off of Polyolefin Gas Pressure Pipe and Tubing’ 

This standard is issued under the fixed designation F 1041: the number immediately following the designation indicates the year of 
original adoption or, in the case of revision. the year o f  last mvkion. A number in parentheses indicates the year of last reapproml. A 
superrript epsilon (e) indicates an editorial change since the last revision or reapproval. . . 

1. Scope 
1 . 1  This guide describes general procedures for squeeze- 

off of polyolefin gas pressure pipe and tubing. Pipe and 
squeeze tool manufacturers should be requested to supply 
specific recommendations for squeeze-off with their mate- 
rials or products. 

1.2 Governing codes and project specifications should be 
consulted. Nothing in this document should be construed as 
recommending practices or systems at variance with gov- 
erning codes and project specifications. 

1.3 This guide covers squeeze-off of polyolefin pipe and 
tubing in accordance with Specification D 25 13. 

1.4 Where applicable in this guide, “pipe” shall mean 
“pipe and tubing”. 

1.5 The values as stated in inch-pound units are to be 
regarded as the standard. The values in parentheses are given 
for information only. . 

1.6 This standard does not purport to address all of the 
safetv problems, if any, associated with its use. I t  is the 
responsibility of the user of this standard to establish appro- 
priate safety and health practices and determine the applica- 
bility of regulatory limitations prior to use. 

‘ 

2. Referenced Document 

2.1 ASTM Standards: 
D 25 13 Specification for Thermoplastic Gas Pressure Pipe, 

Tubing. and Fittings’ 

3. Significance and Use 
3.1 Squeeze-off is a technique used to control the flow of 

gas through a pipe by the compressing action of a mechanical 
or hydraulic device. Squeeze-off may be used to reduce the 
flow ofgas to an acceptable rate and under certain conditions 
complete stoppage of flow may be attained. 

3.2 Proper squeeze-off procedures result in significant 
time saving in the reduction of gas flow in an emergency and 
in the maintenance and operation. or both. of a gas 
distribution system. Improper squeeze-off can cause damage 
to the pipe or create a safety hazard. or both. 

4. Operator Experience 
4.1 Each squeeze-off shall be made i n  accordance with 

written procedures that have been proven by test or experi- 
ence to produce safe squeeze-off. The person actually respon- 
sible for the squeeze-off shall ensure that detailed procedures 

I This guide is under the jurisdiction of ASTM Committee F-17 on Plastic 

Current edition approved June 15. 1992. Published Ocloher 1993. Originally 

2 . 4 n n 1 d  Book fJ/.4sThf Smndurds. Vol 08.04. 

Piping Systems and is the direct responsibility of Subcommittee F17.60 on Gas. 

published as F 1041 - 81. Last previous edition F 1041 - 87.  

are developed in conjunction with the owner of the pipc 
system, the manufacturer of the pipe. and the manufacturei 
of the squeeze-off tools. These procedures shall include safet! 
precautions to be followed and are to be issued before actual 
squeeze-off operations commence. 

4.2 Skill and knowledge on the part of the operator are 
required to obtain good, safe squeeze-off. This skill and 
knowledge shall be obtained by making squeeze-offs in 
accordance with written procedures under the guidance 01 
experienced operators. 

5. Pipe and Conditions 
5.1 In order to obtain proper squeeze-off, it is necessary to 

consider the pipe diameter, wall thickness, pipe material. 
internal pressure, and environmental conditions. The user 
shall request the pipe manufacturer to supply specific recom- 
mendations for the squeeze-off of the manufacturer’s 
product with considerations for ‘internal pressure and am- 
bient temperature. 

6. Apparatus 
6.1 Squeeze-of Tool-A squeeze-off tool shall have the 

following features: proper squeeze bar configuration, force 
mechanism, over-squeeze protection, and premature release 
protection. 

6.2 Squeeze Bar Configuration-The squeeze bars should 
be of a configuration which compresses the pipe wall to 
reduce the gas flow but does not damage the pipe. Therefore. 
squeeze bars are generally configured as circular, flat with 
rounded edges, or two circular bars side by side. Circular bars 
are generally restricted, as follows: 

nominal 
pipe size. in. 

If2 - 3/4 

1 - 1  
3 - 4  
6 - 8  

I O -  I2 
14 -  16 

minimum diameter 
in. (mrn) 
1.0 (25) 
1.25 (32) 
1.5 (38) 
2.0 (51) 
3.0 (76) 
3.5 (89) 

6.3 Force Mechanism-The force mechanism shall be 
capable of squeezing the pipe to the gap stops or until flow 
control has been obtained. Generally, in squeeze-off tools for 
pipe of 4 in. and smaller nominal diameter. the force is 
applied mechanically. Squeeze-off tools for pipe of a nom- 
inal diameter larger than 4 in. are generally operated 
hydraulically. 

6.4 Over-Squeeze Prorection-Over-squeeze protection 
shall be built into the squeeze-off tool. Obtain from the pipe 
manufacturer the safe limit to which pipe can be squeezed 
without causing damage to the pipe. The safe limit is 
expressed in terms of a minimum gap (MG), as follows: 

1005. 
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db F1041 . . .  . .  2.1 9.5. . .  
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MG (2) (0.7) ((ma,) 
where: 
2 = two pipe walls, 
0.7 = 30 % compression, and 
t,,, = maximum wall thickness for pipe. 
Over-squeeze protection is generally provided by mechanical 
stops. 

6.5 Premature Release Protection-Premature release 
protection shall be built into the squeeze-off tool to prevent 
unintentional release in the squeeze mode. With hydraulic 
tools unintentional release could occur in event of hydraulic 
system failure. Premature release protection is generally 
provided by a mechanical lock-off device. 

7. Procedure 
7.1 Proper squeeze-off procedures shall address safety 

considerations, tool location, tool operation, tool removal, 
and post squeeze-off considerations. 

7.2 Safety Considerations-Pressure control situations re- 
quiring squeeze-off may involve working in the vicinity of 
escaping gas. Consider the possibility and potential hazard of 
static electricity and observe safety precautions. Safety pre- 
cautions regarding static electricity generally include per- 
forming squeeze-off in separate bellhole remote from the 
blowing gas, grounding the squeeze-off tool and applying a 
wet rag to the pipe surface to provide for dissipation of static 
charge to the ground. Check the squeeze-off tool prior to use 
to assure it is the correct size, is properly functioning. and is 
properly adjusted for the squeeze-off to be done. 

- 
7.3 Tool Location-Center the squeeze-off tool on and 

square to the pipe. This will allow the pipe to flatten freely 
without jamming against the tool frame or abutments. 
Locate a squeeze-off tool at least three pipe diameters or 12 
in (305 mm), whichever is greater, from any fusion joint ( 1.5 
diameters for butt-fusion joint) or mechanical fitting. 

7.4 Tool Operation-Operate the squeeze-off tool at a 
slow enough rate to allow stress relaxation in the pipe to 
occur. This is particularly helpful when pipe becomes stiff in 
cold weather. Squeeze the pipe until the flow of gas ceases or 
the mechanical stop is contacted, whichever comes fim. 
Continuing to operate the squeeze-off tool beyond this point 
can cause pipe or tool damage. When the squeezed-off 
position is reached, on some tools, a mechanical lock-off 
device must be manually engaged. 

7.5 Tool Removal-Remove the squeeze-off tool in a 
controlled manner. If the tool has a mechanical lock-off 
device, disengage it. Avoid sudden release of mechanical or 
hydraulic pressure. Controlled release is necessary so flow 
control may be quickly reestablished if required. A release 
rate of 0.5 in./min or less should be maintained to minimize 
pipe material damage. After squeeze-off pressure has been 
released, round the pipe. Rounding can be done by rotating 
the squeeze-off tool 90" and applying enough force to round 
the pipe or by using a special tool designed for this purpose. 

7.6 Post Squeeze-of Considerations-After the squeeze- 
off tool has been removed, inspect the squeezed section for 
any damage. Procedures should include actions to be taken if 
damage is found. Procedures should not allow the same area 
to be squeezed off more than once. 

The American Society for Testing and Materials takes no position respecting the validity of any patent rights asserted in connection 
with any item mentioned in this standard. Users of this Standard are expressly advised that determination of the validity of any such 
patent rigMs. and the risk of infringement of such rights. are entirely their own responsibility. - 

This standard is subject to revision at any time by the responsible technical COntmiflW and must be reviewed every five years and 
if not revised. either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards 
and should be addressed to ASTM Headquarters. Your comments will receive careful consideration at a meeting of the responsible 
technical committee. which you may attend. It you feel that your comments have not received a fair hearing y w  Should make your 
views known to the ASTM Comminee on Standards. 1916 Race St.. Philadelphia. PA 19103. 

' 
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* Standard SDecification for 
Thermoplastic Gas Pressure Pipe, Tubing, and Fittings' 

This'sandard is issued'under'the fixed d&&nation D 2513: the number i m m a k l y  following the designation indicates the year of 
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of lan reapproval. A 
superscript epsilon (e) indicates an editorial change since the last revision or reapprod 

This standard has been approved for use by.agencies of the Deparlmenl of De/ense. Connclr the DoD Inder of Spec$cations and 
Standards for the specific year of issue which has been adopted by the Depanment of De/ens.- 

' 

I. Scope 
1.1 This specification covers requirements and test 

methods for material (see Appendix X1) dimensions and 
tolerances, hydrostatic burst strength, chemical resistance, 
and impact resistance of plastic pipe, tubing, and fittings for 
use in g a s  mains and services for direct burial and reliner 
applications. The Annexes provide specific requirements and 
test methods for each of the materials currently approved. If 
and when additional materials are available, specific annex 
requirements will be added. The pipe, tubing, and fittings 
covered by this specification are intended for use in the 
distribution of natural gas. Use of polyethylene systems with 
liquefied petroleum gas is covered in Appendix X2. 

1.1.1 This specification does not cover threaded pipe. 
Design considerations are discussed in Appendix X2. In- 
plant quality control programs are specified in Annexes A4 

The values stated in inch-pound units are to be 
regarded as the standard. The values given in parentheses are 
prkided for information purposes only. 

dixes in this specification: 
1.3 The following is an index of the annexes and appen- 

Annex Subject 
AI 
A2 
A3 
A4 
A 5  

Polyethylene (PE) Pipe. Tubing, and Fittings 
Poly (Vinyl Chloride) (PVC) Pipe. Tubing. and Fittings 
Polybutylene (PB) Pipe. Tubing. and Fittings 
In-Plant Quality Control for all materials up to I2 in. 
In-Plant Quality Control for PE materials between 14 and 24 in. 

Appendixes Subjea 
XI New Materials 
X2 Design Consideration 

1.4 The following precautionary caveat pertains only to 
the test method portion, Section 6, of this specification. This 
srandard does not purport to address all of the safety 
concerns. fan?:. associared with its use. It  is the responsi- 
bilirj. of the user of this standard IO establish appropriure 
sqfery and health pracrices and determine the applicability of 
rrgirlatory limirations prior 10 use. 

2. Referenced Documents 

9. I .4STA4 Standards: 
7.1.1 Terminology: 

his specification is under the jurisdiction of ASTM Committee F-17 on 
and is the direct responsibility of Subcommittee F17.60 on 

Gas. 

published as D 25 I3 - 66. Last previous edition D 2513 - 95a. 
Current edition approved Aug. 15. 1995. Published October 1995. Originally 

D 1600 Terminology for Abbreviated Terms Relating to 

F 412 Terminology Relating to Plastic Piping Systems3 
2.1.2 Test Methods for: 
D 543 Resistance of Plastics to Chemical Reagents2 
D 638 Tensile Properties of Plastics2 
D 1598 Time-to-Failure of Plastic Pipe Under Constant 

Internal Pressure3 
D 1599 Short-Time Hydraulic Failure Pressure of Plastic 

Pipe, Tubing, and Fittings3 
D 2 122 Determining Dimensions of Thermoplastic Pipe 

and Fittings3 
D2290 Apparent Tensile Strength of Ring or Tubular 

Plastics and Reinforced Plastics by Split Disk Method4 
D2837 Obtaining Hydrostatic Design Basis for Thermo- 

plastic Pipe Materials2 
2.1.4 Practices for: 
D 6 18 Conditioning Plastics and Electrical Insulating Ma- 

D 1898 Sampling of Plastics2 
D 2657 Heat-Joining Polyolefin Pipe and Fittings3 
D 2774 Underground Installation of Thermoplastic Pres- 

F 699 Accelerated Conditioning of Polybutylene Pipe and 

2.2 ANSI Standards: 
B 16.40 Manually Operated Thermoplastic Gas Shutoffs 

B3 1.8 Gas Transmission and Distribution Piping Systems' 
2.3 Federal Specifications: 
Fed. Std. No.  123 Marking for Shipment (Civil Agencies)6 
OPS Part 192 Title 49, Code of Federal Regulations6 
2.4 Military Standards: 
MIL-STD- 129 Marking for Shipment and Storage6 
MIL-STD- I235 (ORD) Single- and Multi-Level Contin- 

uous Sampling Procedures and Tables for Inspection by 
Attributes 

Plastics2 

terials for Testing2 

~ 

sure Piping3 

Tubing for Subsequent Quality Control Testing3 

and Valves in Gas Distribution SystemsS 

2.5 Other Documents: 
Plastic Pipe Institute: TR-3, Policies and Procedures for 

Developing Recommended Hydrostatic Design' 

.-fnnual Book of ASTM Standards. Vol 08.01. ' Annual Book ofASTM Siondards, Vol08.04. 
' Annual Book of ASTM Standards, Vol 15.03. 

Available from American National Standards Institute, 1430 Broadway, New 

Available from Standardization Documents Order Desk, Bldg. 4 Section D. 

' Plastic Pipe Institute. Division of Society of the Plastic Industry. Inc.. 355 

York. NY 10018. 

700 Robbins Ave.. Philadelphia. PA 19 I I I - 5094, Ann: NPODS. 

Lexinnon Avenue. New York. NY 10017. 
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TABLE 1 Outside Diameters and Tolerances for Plastic Pipe, in. (mm) . 

TOkWiCS 

For Maumum and Mlnmum Outot-Rwndness 

SDR 32.5 SDR 26 SDR 21 SDR 13.5 
SDR 17 

SDR 11 

Tolerance Nominal Pipe S,ze Outside Diameter 

- 
'/2 

3/4 

1 
1 '14 

1 'h 
2 
2% 
3 
3% 
4 
5 
6 
8 
10 
12 

0.840 (21 3) 
1.050 (26.7) 
1.315 (33.4) 
1.660 (42.1) 

2.375 (60.3) 
2.875 (73.0) 
3.500 (88.9) 
4.000 (101.6) 
4.500 (114.3) 
5.563 (141.3) 
6.625 (168.3) 
8.625 (219.1) 

10.750 (273.0) 
12.750 (323.81 

1 .goo (48.3) 

20.004 (20.102) 
kO.004 (20.102) 

20.005 (20.127) 

20.007 (20.179) 
20.008 (k0.203) 
20.008 (20.203) 

kO.011 (20.279) 
20.013 (kO.330) 

kO.017 (20.432) 

20.005 (k0.127) 

20.006 (20.152) 
20.006 (k0.152) 

20.009 (k0.229) 
20.010 (20.254) 

k0.015 (20.381) 

... 

... 

... 

... 

... 

... 

... 

... 

... 

. . .  

... 
20.060 (21 S O )  
20.12 (k3.05) 
k0.12 (23.05) 
20.14 (23.56) 

... 

... 

... 

... 

._. . 

... 

... 

... 

... 

... 

... 
io.055 (il.37) 
20.080 (k2.03) 
20.10 (22.54) 
kO.10 (22.541 

i0.015 (k0.381) 
20.015 (20.381) 
M.015 (20.381) 
i0.015 (20.381) 
20.030 (20.762) 
*0.030 (k0.762) 
20.030 (20.762) 
20.030 (20.762) 
i0.050 (21 2 5 )  
20.050 (21.25) 
20.050 (21.25) 
20.050 (21.25) 
~ 0 . 0 6 0  (k1.50) 

k0.070 (k1.79) 
20.070 (21.79) 

*0.008 (*0.203) 
*O.OlO (*0.2!54) 
io.010 (i0.254) 
~0.012 (i0.305) 
20.012 (k0.305) 
20.012 (io.305) 
20.015 (kO.381) 
20.015 (20.381) 

20.030 (k0.762) 
20.035 (20.889) 

20.050 (21.25) 

lt0.015 (20.381) 
20.015 (k0.381) 

20.040 (k1.02) 
k0.050 (21.25) 

National Fire Protection Association: NFPA 58, Storage 
and Handling Liquefied Petroleum Gases* 

3. Terminology 
3.1 Definitions-Definitions are in accordance with Ter- 

minology F412, and abbreviations are in accordance with 
Terminology D 1600, unless otherwise specified. 

3.2 The gas industry terminology used in this specification 
is in accordance with ANSI B31.8 or 49 CFR Part 192, 
unless otherwise indicated. 

3.3 The term pipe used herein refers to both pipe and 
tubing unless specifically stated otherwise. 

3.4 standard thermoplastic material designated code-the 
pipe material designation code shall consist of the abbrevia- 
tion for the type of plastic (PE, PVC, or PB) followed by 
Arabic numerals which describe the short term properties in 
accordance with applicable ASTM standards. the hydrostatic 
design stress for water at 73.4"F (23°C) in units of 100 psi 
with any decimal figures dropped. Where the hydrostatic 
design stress code contains less than two figures. a zero is 
used before the number. Thus, a complete material designa- 
tion code shall consist of two or three letters and four figures 
for plastic pipe materials. For example, PE 2406 is a grade 
P24 polyethylene with a 630 psi design stress for water at 
73.4'F (23°C). It should be noted that the hydrostatic design 
stresses for gas may be different than those for water and are 
not used in this designation code. 

3.5 rhermoplastic pipe dimension ratio (DR)-the ratio of 
pipe diameter to wall thickness. It is calculated by dividing 
the specified outside diameter of the pipe, in inches. by the 
minimum specified wall thickness, in inches. The standard 
dimension ratio (SDR) is a common numbering system 
which is derived from the ANSI preferred number series 
R 10. 

3.6 toe-in-a small reduction of the outside diameter at 
the cut end of a length of thermoplastic pipe. 

* National Fire Protection Association. 470 Allanlic Avenue. Boston. 
MA 022 IO. 

4. Materials 
4.1 General-The plastic used to make pipe, tubing, and 

fittings shall be virgin plastic or reworked plastic (see 4.2) as 
specified in the Annexes and shall have a PPI recommended 
long-term hydrostatic stress rating. 

4.2 Rework Material-Clean rework material of the same 
commercial designation, generated from the manufacturer's 
own pipe and fitting production may be used by the same 
manufacturer as long as the pipe, tubing, and fitting pro- 
duced meet all the requirements of this specification. 

- *  
5. Requirements 

5.1 General-See the Annexes for specific product re- 
quirements in addition to the following. Pipe and tubing 
may be supplied in either coils or straight lengths. Any pipe 
and tubing sufiplied in coils must meet the same require- 
ments before and after coiling. 

5.2 Workmanship-The pipe, tubing, and fittings shall be 
homogeneous throughout and free of visible cracks, holes, 
foreign inclusion, blisters, and dents, or other injurious 
defects. The pipe, tubing, and fittings shall be as uniform as 
commercially practicable in color, opacity, density, and 
other physical properties. 

5.3 Pipe and Tubing Dimensions and Tolerances: 
5.3. I Dimension-The dimensions shall be specified by 

wall thickness and outside diameter. 
5.3.1. I Diameters-The outside diameter shall meet the 

requirements given in Tables 1 or 2 when measured in 
accordance with 6.5. 

5.3.1.2 Toe-In-When measured in accordance with 
6.5.1 .I, the outside diameter at the cut end of the pipe shall 
not be more than 1.5 % smaller than the undistorted outside 
diameter. Measurement of the undistorted outside diameter 
shall be made no closer than 1.5 pipe diameters or 11.8 in. 
(300 mm), whichever distance is less, from the cut end of the 
pipe. Undistorted outside diameter shall meet specifications 
on Table 1 or 2. 

5.3.1.3 Wall Thickness-The wall thickness shall be as 
specified in Tables 2 or 3 when measured in accordance with 
6.5.1.2. The minimum wall thickness at any point of 
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TABLE 2 Plastic Tubing-Diameters, Wall Thicknesses, and 
Tolerances, in. (mm) 

Minimum Wall 
Wall Thickness 

T- 
Outside Tm - Tuang 

Sire (CTS) 

'14 0.375 (9.52) fO.004 (M.10) 0.062 (1.58) +0.006 (4.15) 
W 0.500 (12.7) iO.004 (iO.10) 0.062 (1.58) 4.006 (4.15) 
'h 0.625 (1 5.9) 
'h 0.625 (1 5.9) 
'12 0.625 (15.9) 
V4 0.875 (22.2) 
V4 0.875 (22.2) 
Y4 0.875 (22.2) 
1 1.125 (28.6) 
1 1.125 (28.6) 
1 1.125 (28.6) 
1 1.125 (28.6) 
1 1.125 (28.6) 
1'14 1.375 (34.9) 
1'14 1.375 (34.9) 
1 'h 1.375 (34.9) 
1% 1.875 (47.6) 

f0.004 (f0.loj 
io.004 (iO.10) 
iO.004 (iO.10) 
20.004 (iO.10) 
io.004 (iO.10) 
fO.004 (iO.10) 
f0.005 (*0.13) 
i0.005 (i0.13) 
i0.005 (f0.13) 
f0.005 (i0.13) 
i0.005 (f0.13) 
f0.005 (i0.13) 
i0.005 (f0.13) 
20.005 (f0.13) 
+0.006 (kO.15) 

0.062 ii.%j 
. 0.090 (2.27) 
0.104 (2.64) 
0.062 (1.56) 
0.077 (1.95) 
0.090 (2.27) 
0.062 (1.58) 
0.090 (2.27) 
0.099 (2.51) 
0.101 (2.56) 
0.121 (3.07) 
0.062 (1.58) 
0.090 (2.27) 
0.121 (3.07) 
0.062 (1.58) 

+0.006 (4.15) 
+0.009 (M23) 
+0.010 (+025) 
4.006 (4.15) 
4.008 (+0.20) 
+0.009 (+0.23) 

+0.011 (+0.28) 
+0.012 (+0.31) 

+0.007 (+0.18) 

+0.012 (+0.31) 
+0.015 (+0.38) 
4.007 (+0.18) 

M.015 (+0.38) 
+0.007 (+0.18) 

+0.011 (+0.28) 

measurement shall be not less than the minimum wall 
thickness specified in Tables 2 or 3. 

5.3.1.4 Wall Thickness Eccentricity Range-The wall 
thickness eccentricity range shall be within 12 % when 
measured in accordance with 6.5.1.3. 

5.3.1.5 Ovality-The ovality (cross section) of the pipe 
all not exceed 5 5% when measured in accordance with 

* iB S . 3 .  Measurements on coiled pipe shall be made on a 
sample cut from the coil. 
NOTE I-Other factors, that is, installation compaction, static soil m ading, and dynamic vehicular loads may increase the ovality; there- 

fore, 5 % was chosen as the limit for the amount contributed by 
manufacturing, packing, in-plant storage, and shipping. For funher 
information, see the literat~re.~ 

5.3.1.6 Length-The pipe and tubing may be supplied in 
straight lengths or coils as agreed upon between the manu- 
facturer and the purchaser. The length shall not be less than 
the minimum length agreed upon when corrected to 73'F 

5.3.1.7 When sizes other than those listed in Tables I .  2. 
or 3 are ysed. tolerances shall be: for outside diameter. use 
same tol4rance of next smaller size; for wall thickness. use 
same tolerance percentage as shown in the tables. 

5.3.2 Fittings-Fittings shall meet the requirements given 
in the applicable Annex. 

5.4 Chemical Resistance-The pipe, tubing, and fittings 
shall not !increase in weight more than 0.5 74 (1.0 % for 
toluene in methanol) and shall not change more than 213 % 
in apparent tensile yield strength when measured in accor- 
dance with 6.9. 

NOTE 2-This pipe/tubing test is only an indication of what will 
happen as a result of short term exposure to these chemicals. For long 
term results. additional testing is required. 

5.5 Susrained Pressure-The pipe, tubing, fittings, or 
systems shall not fail as defined in Test Method D 1598. 
when tested in accordance with 6.6. 

(23°C). 

Allman. W. B.. "Eanhloading Design Considerations for Polyethylene Gas 
Distribution Systems." Proceedings of rhe Fi jh  Plasiic Pipe S.vnposiurn. Nov. 
13-15. 1974, Houston. TX. A.G.A.. 1515 Wilson Blvd.. Arlington. VA 22209. p. 
55-71. 
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TABLE 3 WaU Thickness88 and Tolerances for Plastic Pip, in. 

Namvlal 
Rpe Size 

(I=) 

(mrn)hB 

DR M i  TOkWlW 

'12 

v4 

1 

1 'h 

1 'h 

2 

2'12 

3 

3% 

0 

11.0 
9.33 

D .. 
11.0 
Sch40 

0 

13.5 
11.0 
9.9 
9.33 

0 

17.0 
13.5 
Sch 40 
11.0 
10.0 
9.33 
6.0 

0 

17 
13.5 
Sch40 
11 

21 
17 
Sch40 
13.5 
11 
9.33 

21 
17 
13.5 
11 

21 
17 
Sch 40 
13.5 
11.5 
11 
9.33 

21 
17 
13.5 
11 

0.062 (1 .sa) 
0.076 (1.93) 
0.090 (2.29) 

0.090 (2.29) 
0.095 (2.41) 
0.1 13 (2.87) 

0.090 (2.29) 
0.097 (2.46) 
0.119 (3.02) 
0.133 (3.38) 
0.140 (3.56) 

0.090 (2.29) 
0.098 (2.49) 
0.123 (3.12) 
0.140 (3.56) 
0.151 (3.84) 
0.166 (4.22) 
0.178 (4.52) 
0.277 (7.04) 

0.090 (2.29) 
0.1 12 (2.85) 
0.141 (3.58) 
0.145 (3.68) 
0.173 (4.39) 

0.113 (2.87) 

0.154 (3.91) 
0.176 (4.47) 
0.216 (5.49) 
0.255 (6.48) 

0.137 (3.48) 
0.169 (4.29) 
0.213 (5.41) 
0.261 (6.63) 

0.167 (4.24) 
0.206 (5.23) 
0.216 (5.49) 
0.259 (6.58) 
0.304 (7.72) 
0.318 (8.08) 
0.375 (9.53) 

0.140 (3.56) 

0.190 (4.83) 
0.236 (5.99) 
0.296 (7.52) 
0.363 (9.22) 

4.007 (+0.178) 
M.009 (M.229) 
4 . 0 1  1 (+0.279) 

+0.011 (+0.279) 
M.011 (+0.279) 
+0.014 (4.356) 

M.011 (+0.279) 
+0.012 (+0.305) 
+0.014 (+0.356) 

+0.017 (+0.432) 

+0.012 (+0.305) 

+0.018 (+0.457) 

+0.033 (+0.838) 

+0.011 (+0.279) 
+0.013 (+0.330) 

+0.017 (+0.432) 

+0.014 (+0.356) 

4 .016 (+0.406) 

+0.011 (+0.279) 

+0.015 (+0.381) 
+0.017 (+0.432) 

+0.021 (+0.533) 
+0.020 (+0.508) 

+0.017 (+0.432) 

+0.021 (+0.533) 

+0.017 (+0.432) 
+0.018 (+0.457) 
+0.021 (M.533) 
+0.026 (+0.660) 

+0.016 (+0.406r 

+0.031 (+0.787) 

4.020 (+0.508) 
4.026 (4.660) 
+0.031 (+0.787) 

+0.020 (+0.508) 

+0.026 (+0.660) 
+0.031 (+0.787) 
+0.036 (+0.914) 
+0.038 (+0.965) 

+0.025 (+0.635) 

+0.045 (+1.143) 

+0.023 (+0.584) 

+0.036 (+0.914) 
+0.028 (+0.711) . 

+0.044 (+1.118) 

Table 3 is continued 

5.6 Elevared Temperarure Service-Plastic piping mate- 
rial intended for use at temperatures above 1OO"F (38'C) 
shall have the PPI recommended hydrostatic design basis 
(HDB) (long-term strength) determined at the specified 
temperature in accordance with Test Method D 2837. The 
100 000-h intercept shall be categorized in accordance with 
Table 4 and be listed as the "hydrostatic design basis of XXX 
psi at XXX "F for (compound name)." 

NOTE 3-Many design factors for elevated temperature seha 
cannot be covered in this specification. Users should consult applicable 
codes for limitations on pertinent maximum temperatures 

NOTE 4-111 the absence of a HDB established at the specifid 
temperature, the HDB of a higher temperature may be d 

I52 547 
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Nominal 

(IPS) 
Pipe Size DR Minimum TdWWMX 

- 
4 21 

19 
17 

. 13:5 
11.5 
11.0 
9.33 

5 21.6 
21 
17 
13.5 
11 

6 32.5 
26 
23.7 

17 
13.5 
11.5 
11 

10 32.5 
26 
21 
17 
13.5 
11.5 
11 
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TABLE 3 Continued pipe and fittings shall be made in accordance wrth the user's 
written procedure. 

5.9.2 Heat Fusion: 
5.9.2.1 Heat fuion joints of thermoplastic pipe and 

fittings shall be made in accordance with Practice D 2657 
and the user's written procedure. 

5.9.2.2 PE butt fusion joining shall be between compo- 
nents (pipes, fittings, or valves) having the same SDR or DR. 
Butt fusion between unlike SDR or DR components shall be 
allowed only if it has been demonstrated that long term 
performance is not adversely affected. The minimum re- 
quirement to demonstrate long term performance shall be 
the validation procedure for PE in Test Method D 2837. The 
Hydrostatic Design Basis Category (HDBC) of the PE 
material shall be validated using specimens containing butt 
fusion joints resulting from different SDRs or DR's (pipe/ 
pipe joints of the given PE material that pass shall validate 

21 0.31 6 (8.03) +0.038 i+o.965j pipe/pipe, pipe/fitting, or fitting/fitting joints of the same 
SDR ratio for that PE material). 17 0.390 (9.91) +0.047 (+1.194) 

13.5 0.491 (12.47) +0.059 (+1.499) 
11.5 0.576 (14.63) +0.069 (+1.753) 5.9.3 Mechanical-Mechanical fittings shall be installed 
11.0 0.602 (15.29) +0.072 (+1.829) in accordance with the user's written procedures and the 

fitting manufacturer's recommended installation instruc- 
tions. The joint shall be tested in accordance with the specific 32.5 0.265 (6.73) +0.032 (+0.813) 

26 0.332 (8.43) +0.040 (+1.016) 
21 0.410 (10.41) +0.049 (+1.245) design category as outlined in 6.10. 

5.10 Plastic Valves-All plastic gas valves shall meet the 
requirements of ANSI Standard B 16.40. 

12 32.5 
26 
21 
17 

t 13.5 
11.5 
11 

0.214 (5.44) 
0.237 (6.02) 
0.264 (6.71) 
0.333 (8.46) 
0.391 (9.93) 
0.409 (10.39) 
0.482 (12.24) 

0.258 (6.55) 
0.265 (6.73) 
0.328 (8.33) 
0.413 (10.49) ' 

0.506 (12.85) 

0.204 (5.18) 
0.255 (6.48) 
0.280 V.11) 

+0.026 (+0.660) 
4 . 0 2 8  (+0.711) 
+0.032 (+0.813) 
4.040 (+1.016) 

+OB49 (+1.246) 
4.058 (+1.473) ' 

+0.031 (+0.787) 

+0.047 (+1.194) . . 

+0.032 (+0.813) 

+0.050 (+1.270) 

+0.024 (+0.610) 
+0.031 (+0.787) 
+0.034 (+0.864) 

+om9 (+0.991) 

+0.061 (+1.549) 

0.508 (i2.9oj 
0.639 (16.23) 
0.750 (19.05) 
0.785 (19.94) 

0.331 (8.41) 
0.413 (10.49) 
0.511 (12.98) 
0.633 (16.08) 
0.797 (20.24) 
0.935 (23.75) 
0.978 (24.84) 

0.392 (9.96) 
0.490 (12.45) 
0.608 (15.44) 
0.750 (19.05) 
0.945 (24.00) 
1.109 (28.17) 
1.160 (29.46) 

+o.o6i (+I ,549) 
+0.077 (+1.956) 
+0.090 (+2.286) 
+0.094 (+2.388) 

+0.040 (+1.016) 
+0.050 (+1.270) 
+0.061 (+1.549) 
+0.076 (+1.930) 
+0.096 (+2.438) 
+0.112 (+2.845) 
+0.117 (+2.972) 

+0.047 (+1.194) 
+0.059 (+1.499) 
+0.073 (+1.854) 
+0.090 (+2.286) 
+0.113 (+2.870) 
+O.l33 (+3.378) 
+0.139 (+3.531) 

* The sizes listed in TaMe 3 are those commercially available sizes used by the 
gas industry 

The minimum is the lowest wall thickness of the pipe at any cross section 
The maximum permitted wall thickness. at any cross section is the minimum wall 
mckness plus the stated tolerance All tolerances are on the plus side of the 
minimum requirement 

The DR shown are designations commonly accepted by the gas industry and 
do not calculate exactly 

'These Wall thicknesses are minimum and are not a function of the dimension 
ratios 

determining a design pressure rating at the specified temperature by 
arithmetic interpolation. 

5.1 Minimum H.vdrostatic Burst Pressure-The burst re- 
quirements for plastic pipe and tubing shall be as given in  the 
appropriate annexes. 

5.8 Apparent Tensile Strength At Yield-The minimum 
apparent tensile strengths at yield for plastic pipe and tubing 
are given in the annexes when determined in accordance 
with 6.8. 

5.9 Joinls: 
5.9.1 Solvent Cemenied-Joints of solvent cementable 

6. Test Methods 
6. I Genera/-The test methods in this specification cover 

plastic pipe, tubing, and fittings to be used for gas distribu- 
tion. Test methods that are applicable from other specifica- 
tions will be referenced in the paragraph pertaining to that 
particular test. 

6.2 Sampling-Take a sample of the pipe, tubing, and 
fittings sufficient to determine conformance with this speci- 
fication. About 40 ft (12 m) of pipe or tubing is required to 
make all the tests prescribed. The number cf fittings required 
vanes, depending upon the size and type of fitting. It is 
suggested that a sampling plan be agreed upon by the 
purchaser and the manufacturer (see Practice D 1898). 

6.2.1 Pipe Test Specimens-Not less than 50 9% of the test 
specimens required for any pressure test shall have at least a 
part of the marking in their central sections. The central 
section is that portion of pipe which is at least one pipe 
diameter away from an end closure. 

6.3 Conditioning-Unless otherwise specified, condition 
the specimens prior to test at 73.4 k 3.6"F (23 2 2°C) and 50 
5 5 5% relative humidity for not less than 40 h, in accordance 
with Procedure A of Practice D 618 for those tests where 
conditioning is required and in all cases of disagreement. 

6.4 Test Conditions-Conduct the test in the standard 
laboratory atmosphere of 73.4 f 3.6"F (23 IC_ 2°C) and 50 f 
5 95 relative humidity, unless otherwise specified. 

6.5 Dimensions and Tolerances: 
6.5. I Pipe and Tubing-Any length of pipe or tubing may 

be used to determine the dimensions. Coiled pipe shall be 
measured in the natural springback condition, unless speci- 
fied otherwise. 

6.5.1.1 Diameter-Measure the diameter of the pipe or 
tubing in accordance with Test Method D 2 122. The average 
outside diameter for nonroundable pipe is the arithmetic 

I I53 515 
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average of the maximum and minimum diameters at any 
cross section on the length of the pipe. For roundable pipe 
the tolerances for outsf-roundness shall apply to measure- 
ments made after the pipe is rounded with the manufactur- 
er's recommended equipment. See Test Method D 2122 for 
definitions of nonroundable and roundable pipe. 
. 6.5.1.2 Wall Thickness-Make a minimum of six mea- 
surements at each cross section in accordance with Test 
Method D 2122. 

6.5.1.3 Wall Thickness Eccentricity Range-Measure in a 
manner such that the maximum, A, and the minimum, B, 
wall thickness at single points of each cross section measured 
are obtained. Calculate the wall thickness eccentricity range, 
E, in percent for each cross section as follows: 

(1) 

6.5.1.4 Length-Measure pipe or tubing length and other 
linear dimensions with a steel tape or other device, accurate 
to f ' h 2  in. ( f 1  mm) in 10 ft  (3 m). 

6.5.2 Fittings-Measure the dimensions of fittings in 
accordance with Test Method D 2122. 

6.5.3 Ovality: 
6.5.3.1 Apparatus-A micrometer or vernier caliper accu- 

rate to within fO.001 in. (k0.02 mm). 
6.5.3.2 Procedure-Take a series of outside diameter 

(OD) measurements at closely spaced intervals around the 
circumference to ensure that the minimum and maximum 
diameters have been determined. 

6.5.3.3 Calculation-Calculate the percent ovality as fol- 
lows: 

E = [ ( A  - B)/A]  x loo 

(2) 
maximum OD - minimum OD 
minimum OD + maximum OD 

2oo 'Z ovality = 

6.6 Sustained Pressure Test: 
6.6.1 Select six test specimens of pipe, tubing, or fittings at 

random, condition at the standard laboratory test tempera- 
ture and humidity, and pressure test in accordance with Test 
Method D 1598. 

6.6.1.1 Test specimens shall be prepared so that the 
minimum length of pipe on each side of the fitting is equal to 
5 times the diameter of the pipe but in no case less than 12 
in. (304 mm) for sizes less than 6 in. For sizes 6 in. and 
larger, the minimum length shall'be equal to 3 times the 
diameter or 30 in. (762 mm), whichever is shorter. 

6.6.1.2 Pressures used shall be as shown in the annexes or 
as calculated (using the pipe or tubing's actual measured 
minimum wall thickness. outside diameter, and the appli- 
cable fiber stress shown in the annexes), whichever is greater. 
Piping intended for use at temperatures of 100°F ( 3 8 ' 0  and 
higher shall be tested at both 73°F (23°C) and the maximurn 
design temperature. The test fiber stress shall be the hydro- 
static design basis (HDB) or 80 % of the 100 000-h intercept 
of the material, whichever is greater. 
NOTE 5-Air. methane, or nitrogen may be substituted for water as 

the test medium. 
6.6.2 Maintain the specimens at the pressures required, 

held to f 10 psi (0.07 MPa), for a period of 1000 h at the test 
temperature f3.6"F (+Z°C) as specified in 6.6.1. 

6.6.3 Failure of two of the six specimens tested shall 
constitute failure in the test. Failure of one of the six 
specimens tested is cause for retest of six additional speci- 
mens. Failure of one of the six specimens in retest shall 
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constitute failure in the test. Evidence of failure of the pipe 
shall be as defined in Test Method D 1598. 

6.7 Minimum Hydrostatic Burst Pressure (Quick Burst)- 
The test equipment, procedures, and failure definitions shall 
be as specified in Test Method D 1599 and the annexes. 
Pressures shall be as shown in the Annexes or as calculated 
(using the pipe or tubing's actual measured minimum wall 
thickness, outside diameter, and the applicable fiber stress), 
whichever is greater. 

6.8 Apparent Tensile Properties-The procedure and test 
equipment shall be as specified in Test Method D2290, 
Procedure B. The speed of testing shall be 0.5 in. (12.7 
mm)/min. Cut "ring" specimens from pipe or tubing. They 
shall be 1/z in. (12.7 mm) wide with a V4-h .  (6.3-mm) wide 
reduced section. Test a minimum of five specimens. This 
method is applicable to all pipe and tubing of nominal 314-h. 

( 19.0-mm) outside diameter and larger. 
6.9 Chemical Resistance-Determine the resistance to the 

following chemicals in accordance with Test Method D 543. 
When testing extruded pipe or tubing, test specimens shall be 
cut rings as specified in 6.8. 

Mined oil (USP) 100 
Tertiary-butyl mercaptan 
Antifreeze agents (at lean one shall be used): 

Methanol, or 100 
Ethylene glycol 100 

Chemicals Concentration (X by volume) 

5 in mineral oil 

IS in methanol Toluene 

Test five specimens with each chemical. Weigh the speci- 
mens to the nearest 0.005 g and completely immerse them in 
the chemicals for 72 h. On removal from the chemicals, wipe 
the specimens with a clean dry cloth. Condition in air for 2 
to 2% h and reweigh. Calculate the increase in weight to the 
nearest 0.01 % on the basis of initial weight. -Test the 
specimen in tension in accordance with 6.8 within 112 h after 
weighing. Examine the weight and apparent tensile strength 
of each specimen for conformance to the requirement in 5.4. 
NOTE 6 4 u t i o n :  Because of the possible toxicity of these reagenq 

refer to the Material Safety Data Sheet on each of these reagents before 
using or handling them. 

6.10 Categorization of Mechanical Joints-The following 
test methods provide a uniform procedure for qualification 
or categorization of mechanical joints using short term 
pullout resistance tests and burst tests. The mechanical joint 
categories and test methods are as follows: 

6.10.1 Category I-A mechanical joint design that pre 
vides a seal plus a resistance to a force on the pipe end equal 
to or greater than that which will cause a permanent 
deformation of the pipe or tubing. 

6.10.1.1 The apparatus and report shall be as specified in 
Test Method D 638. The test shall be conducted at ambient 
temperatures, that is, 67 f 10'F (19.4 f 5.6"C). The speed of 
the testing shall be 0.2 in. (5  mm)/min f 25 %. Five 
specimens shall be prepared following the manufacturer's 
published installation instructions. Length of the specimens 
shall be such that the unreinforced distance between the grip 
of the apparatus and the end of the stiffener is at least five 
times the nominal outside diameter of the pipe size being 
tested. Apply a load until permanent deformation (yield) 
occurs in the unreinforced area of the piping or tubing. . 

6.10.1.2 Results obtained from the above method pertain 
only to the specific outside diameter, wall thickness, and 
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compound of the piping or tubing used in the test and 
specific fitting design tested. 
NOTE 7-The ability to restrain pipe or tubing to its yield as specified 

above does not guarantee that a properly installed joint will prevent 
pullout under actual long-term field conditions. Joints that cannot pass 
this test would be expected to pullout under actual long term field 
conditions. To date, this test is the best available for disqualifying 
unsound joints. 

6.10.2 Category 2-A mechanical joint design that pro- 
vides a seal only (see Appendix X2.5.5). A mechanical joint 
designed for this category excludes any provisions in the 
design or installation of the joint to resist any axial pullout 
forces; therefore, tensile tests are not required. 

6.10.2.1 The test assembly shall meet the burst test 
requirements of 5.7 when tested in accordance with Test 
Method D 1599 with end closures designed in accordance 
with Test Method D 1599. 

6.10.3 Category 3-A mechanical joint design that pro- 
vides a seal plus a pipe restraint rating equivalent to the 
anticipated thermal stresses occurring in a pipeline (see 
Appendix X2.4). This category has a manufacturer's rated 
pipe end restraint less than the value required to yield the 
pipe as outlined in 6.10.1 (Category 1). 

6.10.3.1 The procedures and testing shall be the same as 
outlined in 6.10.1 (Category 1) except the test tensile values 
shall meet the rated values published by the mechanical 
fitting manufacturer. 

7. Marking 
7.1 Pipe-All required marking shall be legible, visible, 

and permanent. To ensure permanence, marlung shall be 
applied so it can only be removed by physically removing 
part of the pipe wall. The marking shall (1)  not reduce the 
wall thickness to less than the minimum value for the pipe, 
(2) not have any effect on the long-term strength of the pipe, 
and (3) not provide leakage channels when elastomeric 

gasket compression fittings are used to make-the joints. 
These marking shall consist of the word GAS, the designa- 
tion ASTM D 25 13, the manufacturer's name or trademark. 
the normal pipe size including the sizing system used (IPS, 
CTS, or OD), DR or minimum wall thickness, material 
designation, and date of manufacture. 

7.1.1 In addition to 7.1, the pipe marking shall include a 
coding that will enable the manufacturer to determine the 
location of manufacture, pipe production and resin lots. and 
any additional information which may be agreed upon 
between the manufacturer and purchaser. The manufacturer 
shall maintain such records for fifty years or for the design 
service life of the pipe, whichever is longer. 

7.1.2 AU the markings in 7.1 and 7.1.1 shall be repeated at 
intervals not exceeding 5 ft. (1.5 m). For indented printing, 
either the indented print line shall be in a color that contrasts 
with that of the pipe, or a separate print line (that may be 
non-permanent) shall be in a color that contrasts with the 
pipe. See Annexes A1 through A3 for possible additional 
specific marking requirements. 

7.2 Pipe intended for natural gas service at elevated 
temperatures greater than 73°F (23°C) shall be marked with 
additional code letters from Table 4 (the first code letter to 
identify the temperature of pressure rating, the second code 
letter to identify HDB at highest recommended temperature, 
and the third code letter to identify the melt index). 

7.3 Firtings-Fittings shall be marked with the applicable 
Fitting Specification if those specifications require fittings 
used for gas service to meet this specification. Otherwise they 
shall be marked ASTM D 25 13. 

8. Manufacturer's Caveat 
8.1 When the product is marked with this ASTM designa- 

tion (D 25 13), the manufacturer afirms that the product was 
manufactured, inspected, sampled, and tested in accordance 
with this specification and has been found to meet the 
requirements of this specification. 

TABLE 4 Pipecategory 

C a e F Y  

A B C D E F G 

Temperature. . . .  1 OO(38) 12q49) 14960) 16q71) 18O(82) . . .  . . .  

Property Test Method 

O F  ("C) 

design basis, 
psi (MPa) 

Hydrostatic D 2837 400(2.8) 50q3.4) 6394.3) 80q5.5) lOOO(6.9) 125q8.6) 1600(11 .O) 

Melt index D 1238 M . 5  0.2-0.5 0.01-0.3 <0.01 A . . .  . . .  . . .  
A Typically melt flow measured under conditim 190/21.6 is less than 4.01 g/lO min. 

Examples: CDB - At 14OOF (60°C) the HDB is 800 psi (5.5 MPa). The approximate melt index range is 0.2 to 0.5 9/10 rnin for this PE pipe. 
DF - At 16OOF (71%) the HDB is 1250 psi (8.6 MPa). A melt index range is not given for non-PE materials. 
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SUPPLEMENTARY REQUIREMENT 

GOVERNMENT/MILITARY PROCUREMENT 

These requirements apply only to federal/military procurement, not domestic sales or transfers. 

SI. Responsibility for Inspection-Unless otherwise speci- 
fied in the contract or purchase order, the producer is 
responsible for performance of all inspection and test re- 
quirements specified herein. The producer may use his own 
or any other suitable facilities for the performance of the 
inspection and test requirements specified herein, unless the 
purchaser disapproves. The purchaser shall have the right to 
perform any of the inspections and tests set forth in this 
specification where such inspections are deemed necessary to 
ensure that material conforms to prescribed requirements. 
NOTE S1-In US. federal contracts, the contractor is responsible for 

inspection. 

S2. Packaging and Marking for U.S. Government Procure- 
ment: 

S2.1 Packaging-Unless otherwise specified in the con. 
tract, the materials shall be packaged in accordance with the 
supplier’s standard practices in a manner ensuring amval ai 
destination in satisfactory condition and which will be 
acceptable to the camer at lowest rates. Containers and 
packing shall comply with Uniform Freight Classification 
rules or National Motor Freight Classification rules. 

S2.2 Marking-Marking for shipment shall be in accor. 
dance with Fed. Std. No. 123 for civil agencies and MIL. 
STD 129 for military agencies. 

NOTE S2-The inclusion of US. Government procurement requim 
ments should not be construed as an indication that the U.S. Govern- 
ment uses or endorses the products described in this specification. 

ANNEXES 

(Mandatory Information) 

A l .  SUPPLEMENTAL REQUIREMENTS FOR GAS PRESSURE PIPE, TUBING, AND FIITINCS 
PRODUCED FROM POLYETHYLENE (PE) MATERIAL 

Al.1 Scope 
Al.l.l This annex covers requirements for PE pipe, 

tubing, and fittings. These requirements are in addition to 
those in the main body of this specification. 

NOTE A 1.  I -Because Table I ,  which covers nominal pipe sizes up to 
12 in. is in the body of this specification, and Table A I . 3  is in Annex AI ,  
the user should be aware of the larger tolerance allowed the larger pipe. 

Al.2 Referenced Documents 

A 1.2. I ASTM Srandards:’ 
A 1.2.1.1 Tesr Methods for: 
D 1238 Flow Rate of Thermoplastics by Extrusion Plas- 

A 1.2. I .2 Specification for: 
D I248 Polyethylene Plastics Molding and Extrusion 

Materials3 
D 2683 Socket-Type Polyethylene Fittings for Outside 

Diameter-Controlled Polyethylene Pipe and Tubing’ 

tometers) 

TABLE A l . l  Specification D 3350 Cell Classifications of 
Polyethylene Pipe Tubing and Fittings Materials 

~~ ~ 

P€ Maferial Designairon Code PE2406 PE3408 
Physical Propenies 

Density 
Melt index 
Flexural modulus 
Tensile strength 

2 3 
1. 2, or 3 
3 or 4 
3 or 4 

3. 4. or 5 
4 or 5 
4 or 5 

Environmental stress 3 3 

Hydrostatic design basis 3 4 
crack resistance 

D 3261 Butt Heat Fusion Polyethylene (PEj Plastic Fit: 
tings for Polyethylene (PE) Plastic Pipe and Tubing2 

D 3350 Polyethylene Plastic Pipe and Fittings Materials< 
F 1055 Specification for Electrofusion Type Polyethylene 

Fittings for Outside Diameter Controlled Polyethylene 
Pipe and Tubing’ 

Al .3  Materials 
A I .3. I Classijicarion-Polyethylene materials suitable for 

use in the manufacture of pipe, tubing, and fittings under 
this specification shall be classified in. accordance with 
Specification D 3350, and as shown in Table A 1.1. Exampk 
for a polyethylene material having an HDB of 1250 psi (8.6 
MPa). Cell Class 3, the base resin density must have a cell-- 
classification of 2 or 3; the melt index classification must be$ 
I ,  2, 3, 4, 5 ,  or 6; etc. 

A I .3.2 Short and Long Term Properties-Polyethylencf 
pipe, tubing. and fittings shall be made from PE m a t e ~ > l  
which also satisfy the combinations of short- and long-term; 

TABLE A1.2 Short and Long Term Property Requirements if 

c 
5 1  .:. 

.. r 
i 

Short-Term 

with D 1248 ~ 4 t h D 2 8 3 7 ~  , 

in Accordance i k , : d z  PE Material 
Designation Code 

I PE 2406 
PE 3408 

Grade P 24 
Grade P 34 

HDB of 1250 psi for 739 
HDB of 1600  si for 7 3 9  

A The hydrostatic design basis (HDB) shall be established usina water U I 
natural gas as the pressurizing fluid 
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Al.5 Requirements for Pipe and Fittings 
A 1.5.1 Conditioning-For those tests where conditioning 

is required or unless otherwise specified, condition the 
specimens prior to testing for a minimum of 1 h in water or 
4 h in air at 73.4 +- 3.6"F (23 +- 2OC) or in accordance with 

I 6.3. The conditioning requirements of 6.3 shall be used in all 

\ 

DR 15.5 

TABLE A1.3 Outside Diameters and Tolerances, 14 in. and 
Larger Pipe 

SDR 13.5 SDR 11 SDR 9 SDR 7.3 

-~ ~ 

Actual Outside Diameters, in. (mm) Nominal 
Pipe Size Average TOleramZ 

14 
16 
18 
20 
22 
24 

14 14.000 (355.6) 20.063 (*1 .so) 
18 18.000 (457.2) io.081 (f2.06) 
20 2O.OOO (508.0) +.0.090 (k2.29) 

16 16.000 (406.4) 20.072 (kl .a) 

22 22.000 (558.8) iO.099 (*2.51) 
24 24.000 (609.6) 20.108 1k2.74) 

0 431 +O 052 0 538 +O 065 
0 492 +O 059 0 615 +O 074 
0 554 +O 066 0 692 +O 083 
0 615 +O 074 0 769 +O 092 
0 677 +O 081 0 846 +O 102 
0738+0089 0923+Oll l  

property requirements shown in Table A1.2. 
A 1.3.3 Hydrostatic Design Basis Substantiation-The 

HDB for PE materials for transport of natural gas or other 
fuel gas at 73°F (23°C) shall be substantiated by additional 
long-term stress rupture testing at 140°F (60°C) with natural 
gas or other fuel gas. The data are evaluated in accordance 
with the requirements of Test Method D 2837 with the 
100 000-h intercept not less than 600 psi. Water may be 
used where previous tests have shown that these require- 
ments can be met. 

Al.3.4 Additive Classes-PE materials shall be either 
Class B, with antioxidant and UV stabilizer, or C as defined 
in Specification D 1248, or Class C or E as defined in 
Specification D 3350. 

A1.4 Fittings 
A 1.4.1 PE fittings intended for use with the corresponding 

sized outsidediameter PE pipe shall meet the requirements 
of Specification D 2683 for socket-type fittings, Specification 
D 3261 for butt-type fittings, or Specification F 1055 for 
electrofusion-type fittings and the requirements of this spec- 
ification. 

-. - 4  

system shall not fail in less than lo00 h when tested in 
accordance with Test Method D 1598. For PE 2406 material, 
the stress shall be 1320 psi, for PE 3408 materials. the stress 
shall be 1600 psi. 

A1.5.4 Melt Index-Melt index is the flow rate of PE 
material when measured in accordance with Test Method 
D 1238, condition 190/2.16 (formerly Condition E). Mate- 
rials that record zero flow under condition 190/2.16 should 
be measured in accordance with condition 190/21.6 (for- 
merly condition F). The melt index of pipe/fitting shall meet 
the designated category in Table 4. The sample shall be 
representative of the cross section of the pipe or fitting and 
diced to an appropriate size by a method not producing heat. 

A1.5.5 Squeeze-Off--This requirement is limited to pipe 
sizes, wall thicknesses, squeeze procedures, and conditions 
deemed suitable for squeeze-off in service by the pipe 
manufacturer. There shall be no leakage or visual evidence of 
splitting, cracking, breaking or reduction in 1000-h sustained 
pressure category when pipe is tested as follows: 

A1.5.5.1 Prepare six randomly selected pipe specimens in 
accordance with Test Method D 1598 except they shall be 
unfilled. 

A1.5.5.2 The squeeze-off shall be effected at the mid- 
point of the test specimen, 90" to the point of the measured 
minimum wall thickness. Close the squeeze bars to the gap 
stop recommended by the pipe manufacturer and hold in 
constraint for four hours. Remove squeeze bars and reround 
pipe by closing squeeze bars at a point 90" from the squeeze 
area. 

A1.5.5.3 Immediately upon removal of the squeeze-off 
tool, fill the specimens with room temperature water, condi- 
tion, and test in accordance with 6.6 

A 1 S.6 Thermal Stability-The PE material shal  contain 
sufficient antioxidant so that the minimum induction tem- 
perature shall be 428°F (220°C) when tested in accordance 
with Specification D 3350. The sample shall be representa- 
tive of the cross section of the pipe or fittings. 

A I  S.1 Outdoor Storage Stability-PE pipe stored out- 
doors and unprotected for at least two years from date of 
manufacture shall meet all the requirements of this specifi- 
cation. PE pipe stored outdoors for over two years from date 
of manufacture may be used if it meets the requirements of 
this specification. 

A 1 S.8 Dimensions and Tolerances-The outside diam- 
eter shall meet the requirements in Tables 1 and 2 in the 
main body for sizes up to 12 in., or in Table A1.3 for larger 
sizes. The minimum wall thickness shall meet the require- 
ments in Tables 2 and 3 in the main body for sizes up to 12 
in., or in Table A1.4 for larger sizes. When sizes other than 
those listed in these tables are used, the tolerances of the next 
lower size shall be used. 

SDR 21 

0.667 +0.080 
0.762 +0.091 
0.857 +0.103 
0.952 +0.114 
1.048 +0.126 
1.143 +1.137 

~- 
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TABLE A1.4 Minimum Wall Thickness and Tolerance, 14 in. and Larger Pipe, in. 

SDR 17 

0.824 +0.099 
0.941 +0.113 
1.059 +0.127 
1.176 +0.141 
1.294 +0.155 
1.412 +0.169 

I 57  
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A1.5.9 Short Term Pressurization for Sizes Above 12 
in.-Pipe and molded or fabricated fittings shall not fail 
when tested in accordance with Test Method D 1599 with 
the hoop stress of 2500 psi for Class 2 density materials or 
2900 psi for Class 3 density materials. Hoop stress calcula- 
tion shall be based on the DR of the fitting at the point of 
fusion. 
NOTE A1.2-The requirements in A1.5.8 are for laboratory proof 

testing only and should not be interpreted as applicable to on-site testing 
for acceptance of installed systems larger than 12 in. See appropriate 
installation standards or manufacturer’s recommendations for field test 
procedures. 
NOTE A 1.3-Safety Precaution-Pressurization of pipe specimens 

above 12 in. nominal diameter being tested in accordance with A1.5.8 

should not commence until it is certain that all entrapped air has been 
bled from the water-filled specimens. 

A1.5.10 HDBC Validation for PE Pipe-The 73°F (23’C) 
Hydrostatic Design Basis Category (HDBC) of PE pipe shall 
be validated by the pipe producer using the PE validation 
procedure as outlined in Test Method D 2837. For PE 2406 
materials, the HDBC of 1250 psi shall be validated: for PE 
3408 materials, the HDBC of 1600 psi shall be validated. 

A1.6 Marking 
Al.6.1 PE pipe and tubing shall be marked with the melt 

index category in accordance with Table 4 in addition to the 
marking requirements of 7.1. 

A2. SUPPLEMENTAL REQUIREMENTS FOR GAS PRESSURE PIPE, TUBING, AND FIITINGS 
PRODUCED FROM POLY (VINYL CHLORIDE) (PVC) COMPOUNDS 

A2.1 Scope 
A2.1.1 This annex covers requirements for PVC pipe, 

tubing, and fittings. These requirements are in addition to 
those in the main body of this specification. 

A2.2 Referenced Documents 

? A2.2.1 ASTM Standards: 
A2.2.1. I Soecifications for: 
D 1784 Rigid Poly (Vinyl Chloride) (PVC) Compounds 

and Chlorinated Poly (Vinyl Chloride) (CPVC) 
Compounds2 0 

D 2241 Poly (Vinyl Chloride) (PVC) Pressure-Related 

D 2466 Poly (Vinyl Chloride) (PVC) Plastic Pipe Fittings. 

D2467 Socket Type Poly (Vinyl Chloride) (PVC) Plastic 

D 2564 Solvent Cements for Poly (Vinyl Chloride) (PVC) 

D 2672 Joints for IPS PVC Pipe Using Solvent Cement’ 
D2740 Poly (Vinyl Chloride) (PVC) Plastic Tubing’ 
A2.2.1.2 Test Methods and Practices: 
D 2 I52 Degree of Fusion of Extruded Poly (Vinyl Chlo- 

D 24 I2 Determination of External Loading Properties of 

D 2444. Impact Resistance of Thermoplastic Pipe and 

D 2855 Making Solvent-Cemented Joints with Poly 

F 402 Safe Handling and Solvent Cements Used for 

Pipe (SDR-PR)* 

Schedule 402 

Fittings, Schedule 80’ 

Plastic Piping Systems2 

ride) (PVC) Pipe by Acetone Immersion’ 

Plastic Pipe by Parallel Plate Loading’ 

Fittings by Means of a Tup (Falling Weight)’ 

(Vinyl Chloride) (PVC) Pipe and Fittings’ 

Joining Thermoplastic Pipe and Fittings’ 

A2.3 Materials 
A2.3. I PVC Dbe, tubing. and fittinrrs shall be made from a the following PVC plastics as defiied in Specification 

D 1784. - 
Type I. Grade I ,  Class 12454B (PVC 1 1 ) 
Type 1, Grade 2, Class 12454C (PVC 12) 
Type 11, Grade 1, Class 14333D (PVC 21) 

A2.4 Requirements 
A2.4.1 Requirements for plain end pipe and tubing are 

specified in Specification D 2241. Belled end pipe require- 
ments are specified in Specification D 2672. Fitting require- 
ments are specified in Specification D 2466 for schedule 40 
and Specification D 2467 for schedule 80. These fittings are 
intended for use with corresponding sized outside diameter 
pipe made from the same compound. The following addi- 
tional requirements shall also be met. 

A2.4. I .  1 Flattening-There shall be no evidence of split- 
ting, cracking, or breaking by the specimens subjected to this 
test and performed in accordance with Test Method D 24 12. 
Flatten three specimens of the pipe, 2 in. (50.8 mm) long, 
between parallel plates in a suitable press until the distance 
between the plates is 40 ?6 of the outside diameter ofthe pipe 
or the walls of pipe touch. The rate of loading shall be 
uniform and such that the compression is completed within 
2 to 5 min. On removal of the load, examine the specimens 
for evidence of splitting, cracking, or breaking. 

A2.4.1.2 Impact Resistance-The impact resistance for 
PVC pipe shall fall within the range specified by the 
manufacturer’s designated Impact Classification Cell (IC). 
Table A2. 1 lists impact classification cell for SDR 17 and 21 
pipe. The impact classification rating for PVC pipe shall be 

TABLE A2.1 Impact Requirements for PVC Pipe at 32 to 3 5 O F  (0 
to 2OC) for SDR 17 and 21 Pipe 

Impact A.lbf (J) 
Classification 

cell IC-1 IC-2 IM 

Nominal Pipe 
Size. in. 

1 30 to 50 >50 to 65 >65 (88) 
(41 to 68) 

1 ’h 30 to 51 >50 to 65 >65 (88) 
(41 to 68) 

1 ‘h 40 to 60 
(54 to 81) 

(68 to 88) 

(68 to 88) 
>60 to 75 
(el to 102) 

(122 to 136) 

>75 (102) 

2 70 to 90 >90 to 100 >loo (122) 

3 120 to 140 >140 to 180 >180 (244) 

4 160 to 200 >200 to 240 >240 (326) 

6 200 to 260 >260 to 300 >300 (407) 

(95 to 122) 

(163 to 190) (190 to 244) 

(217 to 271) 

(271 to 353) 

(271 to 326) 

(353 to 407) 

I58 Go3 
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determined in accordance with Test Method D 2444 using a 
fiat plate holder and 20-lb tup B for sizes 2 in. and less and 
30-lb tup B for all larger sizes. The specimens shall be 
conditioned in a mixture of ice and water at 32 to 35°F (0 to 
2°C) for 1 h (Note A2.1) and tested immediately on removal 
from this medium. 

NOTE A2.1-Other conditioning media such as a refrigerated fluid 
bath of water and ethylene glycol at 32 to 35'F (0 to 2'C) for I h or a 
refrigerated air chamber at 32 to 35'F (0 to Z'C) for 4 h may be used if 
it can be demonstrated that equivalent results are obtained. However, in 
e s  of disagreement, the ice water mixture shall be used. 

A2.4.1.3 Impact Quality Assurance-The impact quality 
Ssurance is a GO/NO GO test. Five specimens shall be 
impacted in accordance with Test Method D 2444 using the 
tup and holder specified in A2.4.1.2 from a height deter- 
mined by the lower value of the designated Impact Classifi- 
cation (IC) cell. All five specimens shall pass. If one specimen 
fails, a second set of five specimens shall be tested. None of 
the second set shall fail. If nine out of the total ten specimens 
pass, the lot shall be considered to have met the requirements 
of this test. 

NOTE A2.2-This test is intended only for use as a quality control 
test, not for use as a simulated service test. 

A2.4. I .4 Extrzision Quality-PVC pipe shall not flake or 
disintegrate when tested in accordance with the Test Method 
D 2152. 

A2.4. I .5 Outdoor Storage Stability-PVC pipe when 
stored outdoors unprotected for six months from the date of 
extrusion shall meet all the requirements of this specifica- 
tion. PVC pipe stored outdoors for over six months from 
date of manufacture, may be used if it meets the require- 
ments of this specification. 

A2.4.1.6 Solvent Cements for PVC Systems-Solvent ce- 
ments for PVC pipe and fittings shall meet the requirements 
of Specification D 2564. 

A2.4.1.7 Marking-Impact Classification Cell, as deter- 
mined by the manufacturer, shall be printed on the pipe in 

-. 1 

TABLE A2.2 Minimum Burst Pressure lest Requirements tor 
PVC Pipe at 73OF (23OC) 

~~ 

Minimum Burst Pressure. psi (MPa) sward 

PVC 2116 Ratio 

11 1250 (8.6) lo00 (6.9) 
13.5 lo00 (6.9) 800 (5.5) 
17 800 (5.5) 630 (4.3) 
21 630 (4.31 500(3.4) 

DemenSiOn wc 1120 PVC 2110 
PVC 1220 

TABLE A2.3 Minimum Fiber Stress, psi (MPa) 
Minimum Hydrostatic Bunt Strength SUStained 

Pressure Test and Apparent Tensile Tests 

PVC 11 20 6400 (44.1) 4200 (29.0) 
wc 1220 6400 (44.1) 4200 (29.0) 
PVC 2110 5000 (34.5) 2300 (15.9) 
PVC 21 16 5000 (34.5) 3650 (23.2) 

addition to the marking requirements of 7. I .  
A2.4. I .8 Minim um Hydrostatic Burst St rengt h/,.ippa rent 

Tensile Strength-The minimum burst pressure for PVC 
pipe shall be as given in Table A2.2 or as calculated (using 
the actural measured minimum wall, the actual measured 
average outside diameter, and the applicable fiber stress 
shown in Table A2.3) when determined in accordance with 
Test Method D 1599. For sizes above 4-in. nominal diam- 
eter, the quick burst (Test Method D 1599) may be replaced 
by the apparent ring tensile strength test (Test Method 
D 2290). The minimum fiber stress shall be as given in Table 
A2.3. 

A2.4.1.9 Sustained Pressure 73% (23"C)-The pipe or 
system shall not fail in less than 1000 h when tested in 
accordance with Test Method D 1598. The stress shall be as 
given in Table A2.3. 

A2.5 Safety Requirements 
A 2 5  I Safety requirements for handling solvent cements 

must be observed. Consult Practice F402 and the solvent 
cement manufacturer for appropriate precautions. 

A3. SUPPLEMENTAL REQUIREMENTS FOR GAS PRESSURE PIPE, TUBING, AND FITTINGS PRODUCED 
FROM POLYBUTYLENE (PB) MATERIAL 

A3.1 Scope A 3 2  1 . 1  .4STM Specfications: 
A3.1.I This annex covers requirements of PB pipe. D 1238 Row Rates of Thermoplastics by Extrusion 

tubing. and fittings. These requirements are additional to the 
main body of this specification. D 1708 Tensile Properties of Plastics by Use of 

A3.2 Referenced Documents D 258 I Polybutylene (PB) Plastics Molding and Extrusion 
A3.2.1 ..ISThl Standards: 

Plastometer3 

Microntensile Specimens3 
- 

Materials'" 

Distribution Systems' 
D 3309 Polybutylene (PB) Plastic Hot and Cold Water 

TABLE A3.1 

Pipe Flow Rate Burst Pressure Test Sustained Pressure Test A3.3.1 Pipe, tubing, and fittings compounds shall meet 
SDR 9 / 1 ~  Pressure Fiber Stress Pressure Fiber Stress the requirements of Type 11, Category I, class B with 

Physical and Mechanical Property Valves for Pipe 
and Pipe Fittings A3.3 Materials 

Psi WPa) Psi (MPa) Psi (MPa) Psi WPa) antioxidant or Class C as defined in Specification D 258 1. 
11 0.25-0.75 440 (3.03) 2200 (15.17) 400 (2.76) 2000 (13.79) 
13.5 0.25-0.75 350 (2.41) 2200 (15.17) 320 (2.21) 2000 (13.79) 
17 0.25-0.75 275 (1.89) 2200 (15.17) 250 (1.72) 2000 (13.79) 

l o  ..lnnrral Book i$ASTM Siondords. Vol 08.02. 
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A3.4 Fittings 
A3.4.1 PB socket fusion fittings for use with the corre- 

sponding sued outside diameter PB pipe shall meet the 
fitting requirements of Specification D 3309. 

A 3 5  Requirements 
A3.5.1 The physical and mechanical property values for 

pipe and fittings shall be in accordance with Table A3.1. 
A3.5.2 Conditioning-Because of the crystalline transfor- 

mation which takes place after polybutylene resins are cooled 
from the melt, it is necessary to delay physical testing until 
10 days after pipe extrusion. During this period, the pipe 
should be stored at temperatures between 40 and 100°F (4.4 
and 37.7"C). Conditioning for testing in accordance with 
Procedure A of Practice D 6 18 may be initiated after 8 days 
or see Practice F 699. 

A3.5.3 Flow Rate-The flow rate of the pipe and fittings 
shall meet the designated range in Table A3.1 when tested in 
accordance with Test Method D 1238. The sample shall be 
representative of the cross section of the pipe or fitting and 
diced to an appropriate size by a method not producing heat. 

A3.5.4 Squeeze-Of-This requirement is limited to pipe 
sizes, wall thicknesses, squeeze procedures, and conditions 
deemed suitable for squeeze-off in service by the pipe 
manufacturer. There shall be no leakage of visual evidence of 
splitting, cracking, braking, or reduction in 1000-h sustained 
pressure category when pipe is tested as follows: 

A3.5.4. I Prepare six randomly selected pipe specimens in 
accordance with Test Method D 1598 except they shall be 
unfilled. 

A3.5.4.2 The squeeze-off shall be effected at the midpoint 
of the test specimen, 90" to the point of the measured 
minimum wall thickness. Close the squeeze bars to the gap 
stop recommended by the pipe manufacturer, and hold in 
constraint for 4 h. Remove squeeze bars and re-round pipe 
by closing squeeze bars at a point 90" from the squeeze area 
(if recommended by the pipe manufacturer). 

. -  

L. > 

A3.5.4.3 Immediately upon removal of tce squeezeq: 
tool, fill the specimens with room temperature water, con& 

A3.5.5 Elongation at  Break-Elongation at break 
measure of the ductility of polybutylene pipe. The minimupi 
elongation at break of machine direction (axial directi~, 
microtensile specimens obtained from the pipe wall s l q  
meet or exceed 125 %. The microtensile specimens shall 
tested as specified in Test Method D 1708 using speed C, 0.4 
to 0.5 in. (10 to 13 mm). This method can be used for pipc 
sizes ranging from V 2  in. CTS through 2 in. IPS. 

A3.5.6 Minimum Hydrostatic Burst Pressure Apparq 
Tensile Strength (Quick Burst)-The pipe or system shall fa 
in a ductile manner when tested in accordance with Tq 
Method D 1599. For pipe sizes above 4 in. nominal dim 
eter, the quick burst test (Test Method D 1599) may 
replaced by the apparent ring tensile strength test (Ta 
Method D 2290). The minimum apparent tensile strength 
yield when determined in accordance with 6.8 shall be 28Q 
psi (19.3 MPa). 

A3.5.1 Sustained Pressure-The pipe or system shall no 
fail in less than 1000 h at a hoop stress level less than th~ 
values listed in Table A3.1 when tested in accordance wid 
Test Method D 1598. System combinations shall contain a 
least one piece of pipe, as measured from the fitting, having, 
minimum length of 12 in. or five times the pipe diametel 
whichever is greater, and a maximum length of 3 ft  (0.9 1 m: 

A 3 5 8  Outdoor Storage Stability-Black PB pipe, store 
outdoors unprotected for a period of 2 years from date c 
manufacture, shall meet all the requirements of this spec8 
cation. Black PB pipe stored outdoors for more than 2 yea 
from date of manufacture, may be used if it meets th 
requirements of this specification. Non-black PB pipe, store 
outdoors, unprotected for 45 days from date of manufactun 
shall meet all of the requirements of this specificatior 
Non-black PB pipe stored outdoors for more than 45 da) 
from manufacture, may be used if it meets the requiremenl 
of this specification. 

tion, and test in accordance with 6.6. - ,  

A4. IN-PLANT QUALITY CONTROL PROGRAM FOR PLASTIC PIPE, TUBING, AND FITTINGS UP TO 
AND INCLUDING 1 2  IN. NOMINAL DIAMETER 

A4.1 Quality Control 
A4. I .  1 The following in-plant quality control program 

shall be used to assure compliance with this specificarion. 
The pipe and fittings producers shall maintain records on all 
aspects of this program and supply these to the purchaser. i f  
requested. 

A4.1.2 In-Plant Quality Control Test Merhnd.~--Test 
methods other than those specified in Section 6 may be used 
as long as they provide equivalent results. In case of 

disagreement, those test methods in the applicable ASTl 
standard shall be used. 

A4.2 Pipe and Tubing Tests 
A4.2.1 Material and Extrusion Process Qualijication- 

Sustained pressure tests shall be made on one pipe or tubin 

TABLE A4.2 Product Quality Control Tests 

Frequency Property 

TABLE A4.1 Material and Extrusion Process Qualification Test 
Conditions' 

Temperature Stress Time Requirement 

(4.0 f 0.07 MPa) 

(4.6 2 0.07 MPa) 

176 5 3.6"F (80 2 2°C) 

176 2 3.6'F (80 3 2°C) 

580 5 10 psi 

670 f 10 psi 

1000 h 

170 h 

A Methane should not be substiuted for water in this 176OF (80°C) test. 

160 

Diameter 

Wall thickness 

Burst pressure (see Note A4.2) 

Once every hour or once every c( 
whichever is k s s  frequent. 

Once every hour or once every coil. 
whichever is less frequent. 

Once every 8 h or orice every coil. : 
whichever is less frequent, or rn& .'. 
level plan described in A4.2.3. 

f 

Flattening (PVC Only) OoceeveryBh 
Extrusion quality (PVC only) Onceevery2h 
Impact resistance (PVC Only) Once every hour 
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LEVEL 1 LEVEL 2 I I 
sample a t  rate f. 

collect o n e  spec imen 
e v e r y  8 h o u r s .  

T e s t  o n e  spec imen 
e v e r y  8 h o u r s .  

If 1 6  c o n s e c u t i v e  
s p e c i m e n s  m e e t  
r e q u i r e m e n t s .  

c 

Sample a t  ra te  f2. 

C o l l e c t  o n e  s p e c i m e n  
e v e r y  8 h o u r s .  

T e s t  t w o  s p e c i m e n s  

D i s c a r d  r e m a i n i n g  
7 s p e c i m e n s .  

If 1 6  c o n s e c u t i v e  
3 d a y  periods - 
meet r e q u i r e m e n t s .  

- e v e r y  3 d a y s .  

LEVEL 3 

Sample a t  ra te  f 3 .  

Collect o n e  s p e c i m e n  
e v e r y  8 h o u r s .  

T e s t  t h r e e  s p e c i m e n s  

60 s p e c i m e n s .  

C o n t i n u e  t e s t i n g  

J. G 
I f  q u i c k  b u r s t  r e q u i r e m e n t  n o t  m e t  ' see Note A 4 . 1 ,  

t h e n  resume 
L e v e l  1 
f r e q u e n c y .  

FIG. A4.1 Quick Burst Multilevel Sampling Plan 

size in the range of 2 in., or less, and on one pipe size in the 
range of 2 V 2  in., or greater. This test shall also be made on 
pipe and tubing from each particular commercial plastic 
resin initially, and at least twice a year thereafter for material 
and extrusion process qualification and not as a quality 
control on the product. This test shall be made in accordance 
with 6.6.1, 6.6.1.1 and 6.6.3 using either of the test condi- 
tions in Table A4.1. 

A 4 2 2  Product Quality Control (Note A4.1 )-The tests in 
Table A4.2 shall be made per size per extrusion die at the 
denoted frequencies and the test results recorded and filed 
for inspection on request. 

NOTE A4.1-When the pipe or tubing fails to meet this specification 
in any test. additional tests shall be made on the pipe or tubing produced 
back to the previous acceptable result to select the pipe or tubing 
produced in the interim that does pass the requirement. Pipe or tubing 
that does not meet the requirement shall be rejected. 

NOTE A4.2-For pipe sizes above 4 in. nominal diameter. the quick 
' burst test (Test Method D 1599) may be replaced by the Apparent Ring 

Tensile Strength Test (Test Method D 2290) if agreed to between the 
8 purchaser and the manufacturer. 

A4.2.3 Burst Pressure Multilevel Plan (see Fig. A4. I )- 
This multilevel plan is based on MIL-STD-1235 (ORD). and 
may be used only when the same product is extruded 
continuously under the same operating conditions and 
production is at a steady rate. Before this reduced sampling 
plan may be considered, steady production conditions must 
be carefully chosen to ensure a continuous and consistent 
high quality output. Any interruption (shutdown) or change 
in resin lot number, percentage rework. or production 
conditions outside normal operating variations shall cause 
sampling to revert to Level 1. A sampling level change may 
be considered only when approved by a prcjduction super- 
visor or authorized quality control personnel. 

-1 
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Level 1 Test one specimen every 8 h. If 16 consecutive specimens have 
met requirements, proceed to Level 2. 

Level 2 Collect one specimen every 8 h. After 72 h (3 days) or portion 
thereof, test two randomly selected specimens. If both pass, 
discard the remaining 7 specimens. If any specimen fails to 
meet requirements, revert to Level I (see-also Note A2.1). 
Product for which a specimen has been collected should not be 
shipped until after the 72-h time period and randomly selected 
samples have been tested. Continue to test 2 out of 9 specimens 
for 16 threeday periods (48 days of production), then proceed 
to Level 3. 

Level 3 Collect one specimen every 8 h. After 21 days or portion 
thereof, test three randomly selected specimens. If all three 
pass, discard the remaining specimens. If any specimen fails to 
meet requirements, revert to Level I (see also Note A4.1). 
Product for which a specimen has been collected shall not be 
shipped until after the 21-day time period. Continue testing at 
Level 3 until production conditions necessitate reverting to 
Level I .  

A4.3 Fittings Tests" 
A4.3.1 The fittings tests listed in the following sub- 

paragraphs should be conducted at the frequencies indicated., 

NOTE A4.3-When any fitting fails to meet the requirements of this 
specification. or the applicable referenced fitting specification, additional 
tests should be made on fittings produced back to previous acceptable 
result to select the fittings produced in the interim that do meet the 
requirements. Fittings that do not meet the requirements shall be 
rejected. 

A4.3. I .  1 Dimensions: . .  
A4.3.1. I(a) Socket Fittings: 
(1) Socket Entrance. Bottom and Minimum Internal Di- 

''Supporting data are available from ASTM Headquaners. Request RR: 
FI 7- IO 18. 
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ameters-Once an hour or one out of ten fittings, whichever 
is less frequent. 

(2) Wall Thickness-At the begmning of each production 
setup for each cavity. 

A4.3.1.1(b) Butt Fusion Fittings: 
( 1) Outside Diameter and Wall Thickness-Once an hour 

A4.3. I .2 Other Tests: 
A4.3.1.2(a) PVC Fittings-The burst pressure shall be 

measured on one fitting per 8-h production. 
A4.3.1.2(6) PE and PB Fittings-At the start of each 

production run, whenever production conditions have 
changed, or when the resin lot is changed, but not less 
frequently than once per 500 fittings thereafter, the following 
tests should be made: 

or one out of ten fittings, whichever is less frequent. 

-- 9 

2 1 9 5  
- ’  ( 1) The knit line strength for at least one fitting from each 

cavity should be demonstnted by one of the following tests: 
(a) Crushing a fitting, or a portion of a fitting, in a manner 

that applies load in the dimtion normal to the knit line. See 
Note A4.4. 

(b) Apparent tensile strength tests of a ring cut from a 
fitting, with the load oriented normal to the knit line. See 
Note A 4 5  

(c) Burst testing of the fitting. See Note A4.5. 
(2) The integrity of at least one part from each mold 

cavity should be verified, using a method selected by the 
manufacturer as appropriate for his specific product and 
process. 

NOTE A4.4-Separation in the knit constitutes a failure. 
NOTE A4.5-In tests 2 and 3 the strength requirements shown in the 

annexes must be met. 

AS. IN-PLANT QUALITY CONTROL PROGRAM FOR 14-IN. AND LARGER DIAMETER 
POLYETHYLENE PIPE 

A5.1 Visual inspection of every length of pipe for work- 
manship defects shall be camed out at the manufacturer’s 
plant. Measurements of outside diameter and wall thickness 
shall be made for each hour’s production or each length of 
pipe, whichever is less frequent. 

A5*2 Lengths Of pipe that are shorter than standard 
shipping lengths may be butt-fused to produce standard 
lengths. Such build-up lengths must otherwise meet all ofthe 
product requirements of this specification. 

A5.3 Manufacturers of pipe shall conduct such other 
quality control tests as are appropriate to their manufac- 
turing operations that will provide assurance that the Product 
requirements of ,4105 will be met in Place of the actual 
performance of the specified tests. 

NOTE AS.1-The pressure tests required under product requirements 
are tests for performance. These tests are not adaptable to in-plant 
quality control. Quality control tests have not been standardized because 
the requirements for such tests vary substantially from one manufac- 
turing plant to another. 

APPENDIXES 

(Nonmandatory Information) 

X1. NEW MATERIALS 

X 1.1 It is the intent of ASTM Committee F- 17 on Plastic 
Piping Systems to consider for inclusion other kinds. types, 
and grades of thermoplastics in this specification, when 
evidence is presented to show that they are suitable for 
underground distribution of natural gas. Minimum require- 
ments, in addition to all the pertinent parts of this specifica- 
tion are: ( 1 )  an ASTM material specification. (2)  an ASTM 
product specification. (3) the material’s long-term hydro- 
static strength, determined in accordance with an appro- 
priate test method such as Test Method D 2837, and (4) at 
least 3 years of service-related evidence to demonstrate that 
the material has performed satisfactorily as underground gas 
pressure piping. 

X 1.2 Each candidate material is considered individually 
with respect to its own properties. the intended application. 
and other pertinent usage experience. Experience with a 
related approved material may be applicable to a new 
material provided the germane correlations can be demon- 
strated. 

1 X 1.3 An example of appropriate evidence to meet service 
related requirements, but not necessarily the only way, 
would be a minimum of 3 years evaluation of representative 
piping systems in gas service under representative conditions 
without significant change in physical or mechanical proper- 
ties. Such systems should aggregate at least 1000 ft  (305 m) of 
piping to provide an ample basis for statistical evaluation. 
Piping systems should contain representative pipe sizes and 
companion pipe fittings such as elbows, tees, couplings, and 
caps. Recommendations for making individual service con- 
nections on both pressured and unpressured systems is also 
desirable information. If special backfill materials or tech- 
niques are necessary for satisfactory performance, they 
should be so stated and described otherwise generally 
accepted industry practices are assumed to be adequate. 
Publications of the American Gas Association and the 
Plastic Pipe Institute contain information which may be 
useful in assessing the suitability or relevancy of candidate 
materials. 

! 
’ 

! 
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X2. DESIGN CONSIDERATIONS 

X2.1 General 
X2.1.1 The design of a plastic piping system for natural 

gas service must include consideration of the combined 
effects of time, internal and external stress, and environment 
as an overall basis for selecting a specific kind and size of 
plastic pipe. The design stress for plastic pipe used for 
distribution of natural gas and petroleum fuels is regulated 
by the U.S. Department of Transportation as published in 
part 192 Title 49 of the Code of Federal Regulations. The 
American Gas Association Plastic Materials Committee, the 
Fuel Gas Division of PPI, and members of ASTM Com- 
mittee F-17 are cooperating with the ASME Gas Piping 
Technology Committee to provide assistance in selecting safe 
design stress levels for the various kinds of plastic pipe. 

~ 2 . 2  Design Equations 
X2.2.1 Relationship Between Pipe Stress and Pressiue- 

The following expression is used to relate stress, pressure, 
pipe size, and wall thickness: 

(X2.1) 

where: 
,y = stress in the circumferential or hoop direction. psi 

p = internal pressure, psig (MPa), 
DR = dimension ratio, 
D,, = average outside diameter, in. (mm), and 

= minimum wall thickness, in. (mm). 

P = 2S/(DR - 1) or 2S/[(Do/t)  - I] 

(MPa), 

X2.2.2 The following expression can be used to determine 

(X2.2) 
the burst pressure or sustained pressures needed in testing: 

where: 
Pb = burst pressure, psig (MPa), 
S,. = yield stress, psi (MPa), and 
DR = dimension ratio. 

where: 
P, = sustained pressure. psig (MPa); 
S, = fiber stress psi (MPa), and 
DR = dimension ratio. 

X2.2.3 Relation between Hydrostatic Design Basis (MDB) 
and Hydrostatic Design Stress (HDS)-The HDS is deter- 
mined by multiplying the HDB by a design factor. ./: The 
design factor,J has a value less than 1.0. 

HDS = ( H D B )  (f) (X2.4)  

Pb = 2S,,/(DR - 1) 

P, = ZS/J(DR - 1 )  (X2.3) 

NOTE X2. I-The actual choice of design factor for a given installa- 
tion must be reviewed by the design engineer taking into account 
federal. state. and local code requirements. For example. the design 
factor for gas pipelines under the jurisdiction of the Department o f  
Transportation is 0.32. 

X2.3 Design Stress and Internal Pressure 
X2.3.1 The design stresses for natural gas pipe are based 

on the hydrostatic design basis categories at 73'F (23'C) 
obtained in accordance with Test Method D 2837. The test 
medium should be natural gas or simulated natural gas 

2 1 9 5  
except that water may be used where previous tests have 
shown that for the particular type of plastic, water and 
natural gas give essentially the same test results. The hydro- 
static design basis categories of the plastics presently included 
in the applicable ASTM specifications are as follows: 

Plastic pipe Hydrostatic Design 
Material Designation Basis Categories at 

73'F (23'C). psi (MPa) 
PB 21 10 2000 ( I  3.8) 
PE 2406 1250 (8.6) 
PE 3408 1600 ( I  1 .O) 
PVC 1 120 4OOO (27.6) 
PVC 1220 4OOO (27.6) 
PVC 21 10 2000 (13.8) 

3150(24.8) PVC 21 16 

X2.3.2 The design stresses for natural gas and other fuel 
gases at service temperatures above 73°F (23°C) should be 
based on hydrostatic design basis categories of the pipe that 
are applicable for the particular use temperature. 
NOTE X2.2-Water may be used where previous tests have shown 

that these requirements can be met. 

X2.3.3 Strengths for other plastic pipe materials will be 
added when these materials are included in the applicable 
ASTM specifications. The design stresses are obtained by 
multiplying the hydrostatic design basis categories by design 
factors or service factors according to the class of location as 
described in Chapter IV of the American National Standard 
Code for Pressure Piping ANSI B3 1.8, or, for gas operators in 
the United States, Subpart C of the Minimum Federal Safety 
Standards for Transportation of Natural and othkr Gas by 
Pipeline, Title 49, Code of Federal Regulations. 

X2.3.4 Any plastic material to qualify for use as pipe for 
the transportation of liquefied petroleum gas (LPG) must be 
tested with LPG as the medium. and have a hydrostatic 
design basis category of 1000 psi (6.9 MPa) at i4"F (23'C), as 
determined by Test Method D 2837. 

X2.3.5 For liquefied petroleum gas applications. a max- 
imum operating pressure of 30 psig (206 kPa) is recom- 
mended in NFPA 58 by the members of the National 
Liquefied Petroleum Gas Association. Liquefied petroleum 
gas has a higher condensation temperature than does natural 
gas: this maximum pressure is recommended to ensure that 
plastic pipe is not subjected to excessive exposure to LPG 
liquids. 

X2.4 Thermal Stress 
X2.4.1 Calculate the longitudinal stress (theoretical) in- 

(X2.5) 

duced in a pipe member between fixed points as follows: 
S = E X  C X At 

where: 
S = stress. psi (MPa), 
E = modulus of elasticity, psi (MPa), instantaneous, at 

C = coefficient of expansion, in./in./"F, (mm/mm/"C), 

At = maximum temperature minus minimum tempera- 

73°F (23"C), 

and 

ture, 'F ('C). 
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X2.4.1.1 The measured stress has been determined to be 
ss than that calculated. This difference is caused by the 
ress relaxation in viscoelastic materials. 
X2.4.2 Calculate the theoretical force sustained at the 

el 
fixed points (typically joints) in a pipe member as follows: 

F = S x A  (x2.6) 

, where: 
F = force, lbf (N), 
S = stress, psi (MPa), and 
A = cross-sectional pipe wall area, in.2 (mm2). 

caused by a reduction in temperature as follows: 
X2.4.3 Calculate pipe contraction in unrestrained pipe 

A L . = k X L X C X U  (X2.7) 

where: 
AL = change in length, 
k = 1000 for AL. (mm), L (m), C ("C-I), At ("C), or 
k = 12 for AL (in.), L (fi), C ("F-I), Af ("F), 
L = original length, 
C = coefficient of linear expansion, and 
AI = temperature change. 

X2.5 Installation Procedure 
X2.5.1 It is recognized that certain minimum require- 

ments exist for the support of earth loads from backfill and 
.,other external forces. Proper installation techniques can be 
'used with flexible conduit (as defined by Marston and 
SpangleP) to support relatively large earth loads without 
excessive deflection by mobilizing lateral passive soil forces. 
Proper installation technique ensures that the necessary 
passive soil pressure at the side of the pipe will be developed 
and maintained. It is also recognized that internal pressures 
may be valuable in minimizing the deflection caused by 
earth loads. Installation procedures described in Recom- 
mended Practice B 2774, ANSI B31.8, and the AGA Plastic 

X2.5.2 Unrestrained plastic pipe expands and contracts 
from thermal change significantly more than metallic pipe. 
This ratio may be of the magnitude of ten to one. Typical 
coefficients of thermal expansion for unrestrained pipe are as 
follows"(see Note X2.3): 

, .  

' , 

:; 0 
4 ,  
I Pipe Manual for Gas Service are recommended. 

'. 

PB 7.2 x IO-' (in./in.)/'F 19.44 (mm/mm)/'C 
PE 9.0 x IO-' (in./in.)/'F 24.30 (mrn/mm)rC 
PVC 3.5 X IO-' (in./in.)/'F 11.45 (mm/mm)TC 

Mains hnd service lines installed by insertion are considered 
to approximate unrestrained conditions inside the casing 
pipe except 'at end connections. Direct-burial pipe is consid- 
ered to be partially restrained by passive soil pressures except 
in the vicinity of joints. 
NOTE X2.3-Coeff ic ient  of thermal expansion for the specific pipe 

being considered should be used, if available. 

X2.5.3 Internal pressure, earth settlement, ground move- 
ment. and thermal contraction impose stresses on the pipe 
that can be transmitted to joints. These stresses are additive. 
Installation Dractices should reflect the need for continuous 
support and containment of the pipe through suitable 

., 0 
l 2  Spangler. M .  G.. "Secondary Stresses in Buried High Pressure Lines." !onto 

Srore College BuNerin. Engineering Report 23 of the Iowa Engineering Experiment 
. .  Station. 1954. 1955. 
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bedding and backfiing 9rocedures. AttenGon should be 
given to all joints, particularly to transition joints between 
plastic and metal pipe. 

X2.5.4 It is desirable to have pipe joints that are as strong 
as the pipe itself in the longitudinal (axial) direction. 
Thermal fusion, solvent cement joints, and mechanical 
joints outlined in 6.10, Category 1 can provide such joint 
strength. The joint strength is a function of the assembly 
procedure, the design of the fitting, and the pipe material and 
dimensions (see X2.5.5). 

X2.5.5 For those mechanical devices that are not designed 
to restrain the pipe against pullout forces, provisions must be 
made in the field to prevent pullout, keeping in mind that 
mechanical joints are vulnerable to the effects of internal 
pressure, temperature changes, earih settlement, and ground 
movement. A somewhat limited alternative is to use long 
sleeve-type fittings that permit limited movement without 
loss of pressure seal. Otherwise, provisions must be made in 
the field to prevent pullout through suitable anchoring at the 
joint. 

X2.5.6 Plastic pipe joined with mechanical connectors 
that utilize a compression-type gasket must be reinforced by 
means of a tubular stiffener that extends at least under the 
section of pipe being compressed by the gasket and the 
gripping device (where used). The stiffener shall be nonsplit- 
type design to meet the performance requirements recom- 
mended by the manufacturer of the fitting in which it is used, 
and the joint shall meet the test requirements outlined in 
6.10. 

X2.6 Repair Considerations 
X2.6.1 Repairs may be made to plastic pipe under appro- 

priate circumstances. Selection and installation consider- 
ations for the use of full encirclement band clamps are 
available in ASTM Guide F 1025. Additional information 
on repair of plastic pipe may be found in manufacturers' 
literature, the A. G. A. Plastic Pipe Manual for Gas Service, 
ANSI B3 1.8 Gas Transmission and Distribution Piping 
Systems. and in the ASME Guide for Gas Transmission and 
Distribution Piping Systems. 

X2.7 Environmental Effects 
X2.7.1 The long term effect of natural gas at 73'F (23°C) 

has been ~ h o w n ' ~ . ' ~  to be essentially equivalent to that of 
water at 73°F (23°C) for three kinds of plastic pipe (PVC, PB, 
and PE). However, the effects of other liquid environments 
such as antifreeze agents, odorants, and hydrocarbons are 
known to be deleterious to some plastics, particularly when 
under service conditions, and therefore, should not be 
permitted in the gas system unless the plastic pipe has been 
fully evaluated under the service conditions. 

1 3  Kuhlman. H. W., Lcninger, R. I.. and Wolter, Fritz, "Investigation of 
Engineering and Design Concepts for Plastics Pipe for Gas Distribution 
Application." presented at ANSI B31.8 meeting in SI. Charles, IL. Oa. 19. 1965. 

1. Palermo. E. F., and Cassady, M. J., "Comparison of Long-Term Effect of  
Water and Methane on PE 2306 and PE 3406 Pipe Performance." presented at the 
American Gas Association Plastic Material Committee Winter Workshop, Feb. 23, 
1982. 
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The American Society for Testing and Malerials takes & position respecting the validity of any patent rights asserted in connectm 

with any item mentioned in this standard. Users of this standard are expmsiy advised ther determination of the validtry of any such 
patent rights, and the risk of infringement of such rights, are entirely their own responsibiliry. 

. .  . 
This standard is subj& to revision at any time by the &&ib/e technical committee and must be mieweti every five years and 

it nol revised. &her reepproved or wilhdrawn. Your comments are invited &her for revisim of this standard of icf addtWnal standards 
and should be a d d r s s d  to ASTM Headquarters. Your comments will receive careful cansideration at a meting of the responsible 
technical committee, which you may attend. If you fee! that your comments have not received a fair hearing you should make ywr  
views known to the ASTM Committee on Sandards, 1916 Race Sr., Philadelphia, PA 19103. . .  

165 



pL,r 

= 2195 
ASTM F1533 



- ' 1  >*. 

2 1 9 5  
Standard Specification for 
Deformed Polyethylene (PE) Liner' 

- 
This standard is isued under the fixed designation F 1533; the number immediately following the designation indicates the p r  of ' 

original adomon or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A .. 
supencript epsilon (e) indicates an editorial change s n a  the last revision or rrspproval. 

;I 
1: 1. Scope ... ._ . . .  

, 1 ;  1.1 This specikcation covers requirements and test 
methods for materials of deformed PE liner intended for the 
rehabilitation of gravity flow and nonpressure pipelines. This 
application is for municipal sewage, storm water, industrial 
process liquids and emuents, conduit, and ducts. This 
renewal process involves installing a deformed liner into an 
existing pipeline, conduit, or duct, then reforming the liner 
with heat and pressure to fit tightly to the bore ofthe original 
pipeline, conduit, or duct. 

1.2 In referee decisions, inch-pound units shall be used. In 
all cases, the values given in parentheses are provided for 
information purposes only. 

1.3 This standard does not purport to address all of the 
safety concerns, i f  any, associated with its use. It is the 
responsibility of the user of this standard to establish appro- 

14 priate safety and health practices and determine the applica- 
bility of regulatory limitations prior to use. 

h: 

t 

i. . 

1 
I 

1. 8; 0 
2. Referenced Documents 

2.1 ASTM Standards: 
D 6 18 Practice for Conditioning Plastics and Electrical 

D 638 Test Method for Tensile Properties of Plastics3 
D790 Test Methods for Flexural Properties of 

Unreinforced and Reinforced Plastics and Electrical 
Insulating Materials3 

D 1600 Terminology for Abbreviated Terms Relating to 
Plastics3 

D 1693 Test Method for Environmental Stress Cracking of 
Ethylene Plastics3 

D 2 122 Method for Determining Dimensions of Thermo- 
plastic Pipe and Fittings" 

D 2837 Method for Obtaining Hydrostatic Design Basis 
far Thermoplastic Pipe Materials4 

D 3350 Specification for Polethylene Plastics Pipe and 
Fittings Materials4 

F 4 12 Terminology Relating to Plastic Piping Systems" 
F 1248 Test Method for Determination of Environmental 

Stress Crack Resistance (ESCR) of Polyethylene Pipe4 
2.2 Federal Standard: 

Insulating Materials for Testing2 

I This specification is under the jurisdiction of ASTM Committee F-17 on 
Plastic Piping Systems and IS the dirm responsibility of Subcommittee F17.26 on 
Olefin-Baed Pipe. 

Current edition approved July 15. 1994. Published September 1994. 
2 Annual Book OfASTM Slandards. Vol 10.01. 
3 Annual Book o/ASTM Standards, Vol 08.01. 
4 Annual Book o/ASTM Standards, Vol08.04. 

j. 
. I  
I 

\ 

Fed. Std. No. 123 Marking for Shipment (Civil Agencies)s 
2.3 Military Standard: 
MIL-STD- 129 Marking for Shipment and Storage6 

3. Terminology 
3.1 Definitions: 
3.1.1 Unless otherwise indicated, definitions are in accor- 

dance with Terminology F 412, and abbreviations are in 
accordance with Terminology D 1600. 

3.1.2 deformed liner-polyethylene pipe manufactured in 
a deformed shape that reduces the cross-sectional area for 
insertion and rehabilitation of nonpressure pipelines, con- 
duits, and ducts. (See Fig. 1.) 

3.1.3 reformed liner-a reformed pipe is a sample for test 
purposes formed when the deformed pipe has been inserted 
into a given casing pipe and mounded with heat and 
pressure to fit snugly to the casing pipe taking a given 
cross-section, in accordance with Sections 5 and 6. (See Fig. 
1 J 

4. Materials 1 * .  

4.1 Material requirements are applicable only to materials 
prior to extrusion into the liner. Post-extrusion product 
requirements are presented in Section 6. 

4.2 Material Classifications-Polyethylene materials al- 
lowable for use in the manufacture of polyethylene liner 
under this specification shall have a Plastic Pipe Institute 
(PPI)' recommended Hydrostatic Design Basis in accord- 
ance with Table 1 and shall have a minimum classification in 
accordance with Specification D 3350, as shown in Table 2. 

4.3 Rework Material-Clean, rework material, meeting 
requirements in 4.2, and generated from the manufacturer's 
own pipe production, may be used by the same manufac- 
turer, with material meeting requirements in 4.2 in any 
combination, as long as the liner produced meets all of the 
requirements of this specification for the pipe designated. 

5.  Sampling 
5.1 Reformed pipe sample preparation shall involve the 

rounding of a deformed pipe sample within a split pipe mold 
with an inside diameter equal to the nominal outside 
diameter shown in Table 4. A deformed pipe sample of 
sufficient length ( I O  ft maximum) to complete the testing 
requirements shall be inserted into the split pipe mold and 
secured at the ends. The ends shall have threaded nipples for 

1148 

J Available from Standardization Documents Order Desk, Bldg 4 Section D, 
700 Robbins Ave., Philadelphia. PA 191 11-5094, Attn: NPODS. 

Available from the Superintendent of Documents. Washington, DC. 
' Plastics Pipe Institute, Division of the Society of the Planin Industry, Inc., 

Wayne Interchange Plaza 11, IS5 Route 46 West, Wayne, NJ 07470. 
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(b) Reformed Prpe 

NoiE-Thts figure is intended only for danficabon of terms speCmc to this 
specmcatm and shows representative deformed and reformed ppe shapes Other 
jefmed pipe shapes may meet the general requirements of this specmation 

Terms 
FIG. 1 Deformed Pipe and Reformed Pipe-Clarification of 

applying steam with a pressure gage having steam discharge 
piping. The assembly shall be placed in an enclosed chamber 
[or heating. Ambient pressure steam shall be applied to the 
:hamber for at least a 15-min period at a minimum 
temperature of 200'F. The temperature shall be elevated to 
250°F and the pipe shall be reformed by applying 14.5 psig 

TABLE 1 Hydrostatic Design Basis of Pipe Materials 

Required Hydrostatic Design Basis 
Thermoplastic Pipe Material 

Designation Code 
~~ ~~ 

Pipe Desqnatm HDB. psi (MPa) 
PE 3408 
PE 2406 

1600 psc at 73OF (1 1.03 MPa at 23°C) 
1250 DSI at 73OF 18 62 MPa at 23%) 

I I49 
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TABLE 2 Minimum D 3350 Cell Classification Limits tor Liner 

M8terialS" 

R o p e r t y ~ ~  PE 2406 -3408 

2 3 
3 4 

Densty 
Men 
Flexural modulus 4 5 

3 4 Tensile strength 
ESCR 3 3 
HDB 3 4 
C d O r a n d W ~ e r  C U E  C U E  

*Cea~shculdbecertmedbythsrasurmaMltachrrerper lof  as 
~ t o m e p p e m a n u f a c h u e r .  

. TABLE 3 Dimensions and Tolerances 
~~ ~ 

Naninal ._ 
outside OutSideDiameter 

Diameter* DR17 DR24 DR26 DR32.5 

MiimUm Wall Thickness, in. 

h.* . 

3.00 +0.00. -0.015 0.176 0.124 0.115 . . . 
4.00 +O.OO. -0.015 0.234 0.166 0.153 ... 
6.00 i4.00. -0.015 0.352 0.249 0.230 0.184 
8.00 i4.00, -0.020 0.469 0.332 0.306 0.245 

10.00 +O.OO, -0.020 0.587 0.416 0.384 0.307 

15.00 +0.00. -0.050 0.879 0.623 0.575 0.460 
12.00 +O.OO. -0.025 0.704 0.499 0.461 0.368 

18.00 +0.00. -0.060 1.055 0.748 0.690 0.552 

*The reformed pipe permits variance of nominal outside d i t e r  during 
installation of -0.4 to +3.4 % to match existing pipe imide diameter. The larger 
variance may inaease the DR value. Existing inside pipe diameters outside this 
range will necessitate special sizes. 

'jThe listed outside damater tderances are provided for manufactured liner 
pipe. 

for a period of 2 min. The pressure shall be increased to a 
maximum of 26 psig for an additional period of 2 min. 
While maintaining the 26-psig internal pressure, transition to 
air pressure and cool to 100°F or less. Remove the reformed 
sample from the mold for testing. Safety precautio6s shall be 
provided during the test procedure, that is, during applica- 
tion of steam and pressure. 

5.2 The frequency of sampling shall be agreed upon 
between the purchaser and the seller. 

6. Requirements and Test Methods 
6.1 Workmanship-The deformed liner shall be essen- 

iially uniform in color, opacity, and other properties. There 
shall be no evidence of splits, cracks, crazing, kinks, or 
breaks. 

6.2 Dimensions: 
6.2.1 Outside Diameter-The outside diameter shall be as 

shown in Table 3 when measured in accordance with Test 
Method D 2 122 on liner samples taken from the production 
line before deforming. A dimensional check shall be made at 
least once every 12 h during production. 

6.2.2 Wall Thicknesses-The wall thickness shall be as 
shown in Table 3 when measured in accordance with Test 
Method D 2122. Use of a properly calibrated ultrasonic 
thickness tester is also permitted under this specification. 
Make sufficient readings, a minimum of eight, equally 
spaced around the circumference to ensure that the thickness 
has been determined. 

6.3 Special Sizes-Where existing system conditions or 
special local requirements make other diameters or dimen- 
sions necessary, other sizes or dimension ratios, or both, shall 
be acceptable for engineered applications when mutually 
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agreed upon between the purchaser and manufacturer, if the 
deformed liner is manufactured from plastic compounds 
meeting the material requirements of this specification, and 
the strength and design requirements are calculated on the 
same basis as those used in the specification. For diameters 
not shown in Table 3, the tolerance shall be the same 
percentage as used for diameters shown in Table 3. Min- 
imum wall thickness shall be calculated by dividing the 
minimum diameter by the dimension mho. 

6.4 Environmental stress crack resistance (ESCR) mate- 
rials allowable for use in the manufacture of liner under this 
specification shall meet the minimum requirements specified 
in Table 2. Test specimens required for testing in accordance 
with Test Method D 1693 shall be prepared from material 
meeting the requirements of 4.2 or 4.3 in any combination. 

6.5 Tensile Strength and Tensile Elongation-Samples 
shall be tested for tensile strength at yield and elongation at 
break per cell classification values. Tests shall be performed 
in accordance with Test Method D 638 on a Type IV tensile 
test specimen cut from the production liner sample. Test the 
specimen at a speed of 2 in./min. Tensile strength and 
elongation shall be checked at least once per production lot 
run. 

6.6 Flexural Modulus-Samples shall be tested for flex- 
ural modulus in accordance with Test Methods D 790 using 
Method 1, Procedure B, and a 2-in. (50-mm) test span. Test 
specimens shall be machined from the wall of the resin lot 
run, in accordance with the requirements of 5.1 and tested 
for cell classification values. Flexural modulus shall be 
checked at least once per production lot run. 

0 

6.7 Conditioning: 
6.7.1 Referee Testing-When conditioning is required for 

referee tests, condition the specimens in accordance with 
Procedure A of Practice D 618 at 73.4 f 3.6"F (23 + 2°C) 
and 50 f 5 '3% relative humidity for not less than 40 h prior to 
test. Conduct tests under the same conditions of temperature 
and humidity, unless otherwise specified. 

6.7.2 Quality Control Testing-Unless otherwise speci- 
fied, condition the specimens for a minimum of 24 h prior to 
test in air or 4 h in water at 73.4 f 3.6"F (23 + 2'C). Test the 
specimens at 73.4 f 3.6"F without regard to relative hu- 
midity. 

6.8 Test Conditions-Conduct tests other than those for 
routine quality control purposes in the Standard Laboratory 
Atmosphere of 73.4 f 3.6"F (23 f 2°C) and 50 + 5 % 
relative humidity, unless otherwise specified in the refer- 
enced test method or in this specification. In cases of 
disagreement, retesting shall be conducted with the temper- 
ature and relative humidity tolerances limited to & 13°F 
(1°C) and +2 '3% respectively. 

6.9 Retest and Rejection-If the results of any test(s) do 
not meet the requirements of this specification, the test(s) 
may be conducted again in accordance with an agreement 
between the purchaser and the seller. There shall be no 
agreement to lower the minimum requirement of the speci- 

0 
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fication by such means as omitting tests that are a part of the 
specification, substituting or m m n g  a test method, or by 
changing the specification limits. In retesting, the product 
requirements of this specification shall be followed. If upon 
retest failure occurs, the quantity of product represented by 
the test(s) shall be rejected. 

6.10 The requirements in 6.1, 6.2, 6.5, and 6.6 are 
intended for initial product qualification, and as routine 
quality control requirements to be performed during every 
production run and shall meet Table 2 value range. The 
requirements in 6.4 are intended to qualify product 
meeting this specification, and are to be performed by the 
pipe supplier, and certified accordingly. AU testing shall be 
made in accordance with 5.1. 

7. Certification 
7.1 When specified in the purchase order or contract, the 

pipe producer's certification shall be furnished to the pur- 
chaser that the deformed liner was manufactured, sampled, 
tested, and inspected in accordance with this specification 
and has been found to meet the requirements. When 
specified in the purchase order or contract, a report of the 
test results shall be furnished. 

8. Marking 
8.1 Qualify Assurance-When the product is marked with 

this designation, ASTM F 1533, the producer affirms that 
the product was manufactured, inspected, sampled, and 
tested in accordance with this specification and has been 
found to meet the requirements of this specification. When 
specified in the purchase order or contract, a report of the 
test results shall be furnished. 

8.2 Markings shall be applied to the exposed end _of each 
deformed liner coil in such a manner that they remain legible 
during normal handling, shipment, and storage. Markings 
may be stenciled on the outside of the liner. 

8.3 Markings-Each deformed liner coil in compliance 
with this specification shall be clearly marked by the manu- 
facturer with the following information: this designation, 
ASTM F 1533; the nominal outside diameter in inches or 
special size in inches, DR-XX, and approximate coil length; 
the standard material designation code (PE3408 or PE2406); 
the manufacturer's name, trade name, or trademark; and the 
manufacturer's production code, from which plant location, 
machine, and date of manufacture can be identified. 

9. Packaging 
9.1 Unless otherwise specified. deformed liner shall be 

coiled. Coil lengths shall be specified by the purchaser. Coils 
shall be securely banded in layers, and layer to layer. Only 
nonmetallic banding shall come in contact with the liner. 
Metallic banding may be used, provided a protective mate- 
rial is placed between the metallic banding and the liner. 
Liner coils shall be packaged for shipment by commercial 
carrier. 
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GOVERNMENT/MILITARY PROCUREMENT 

These requirements apply only to Feded/Military procurement, not domestic sales or transfers. 

S 1.  Responsibility for Inspection-Unless otherwise speci- 
fied in the contract or purchase order, the producer is 
responsible for the performance of all inspection and test 
requirements specified herein. The producer may use his 
own or any other suitable facilities for the performance of the 
inspection and test requirements specified herein, unless the 
purchaser disapproves. The purchaser shall have the right to 
perform any of the inspections and tests set forth in this 
specification where such inspections are deemed necessary to 
ensure that material conforms to prescribed requirements. 

S2.1 Packaging-Unless otherwise specified in the con- 
tract, the materials shall be packaged in accordance with the 
supplier’s standard practice in a manner ensuring arrival at 
destination in satisfactory condition and which will be 
acceptable to the carrier at lowest rates. Containers and 
packing shall comply with Uniform Freight Classification 
rules or National Motor Freight Classification rules. 

S2.2 Marking-Marking for shipment shall be in accord- 
ance with Fed. Std. No. 123 for civil agencies and MIL- 
STD- 129 for military agencies. 

Nom SI.1-In U.S. federal contracts, the contractor is responsible 

S2. Packaging and Markingfor US. Government Procure- 

NOTE S2.1-The inclusion of U.S. Government procurement re- 
quirements should not be construed as an indication that the US. 
Government uses or endorses the products described in this specifica- 

for inspection. 

ment: tion. 

The American Society for Testing and Materiels takes no position respecting the validity of any patent rights asserted in connection 
with any item mentioned in this standard. Users of this standard are expressiy advised that determination of the validily of any such 
patent rights, 8nd the risk of infringement of such righrs, are entire@ their own responsibility. 

This standard is subjeci to revision at any time by the responsible technical committee and must be reviewed every five years and 
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards 
and should be addressed to ASTM Headqumers. Your comments will receive careful consideration at a meeting of the responsible 
technical comminee, which you may altend. If you feel that your comments have not received a fair hearing you should make your 
views known to the ASTM Committee on Standards, 1916 Race St., Philadelphia, PA 19103. 
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GeoSyntec Consultants 

PNEUMATIC PIPE TEST PROCEDURE 
LEACHATE CONVEYANCE SYSTEM 

FERNALD, OHIO 
ON-SITE DISPOSAL FACILITY 

Hydrostatic testing is the approved testing procedure for the piping systems. 
However, if approved in writing by the Construction Manager as indicated in Section 
02605, Part 3.07.D, a pneumatic test procedure may be used as an alternative or as a 
preliminary test for the pipes. If used as an alternative test, a written approval from the 
Engineer-of-Record must also be obtained. Regardless of the approval of the 
Construction Manager and Engineer-of-Record, these procedures are to be reviewed and 
accepted by the pipe supplier prior to implementation. 

Carrier Pipe 

The steps to be followed during pneumatic pressure testing of the 6-in. diameter 
gravity carrier pipe component of the leachate conveyance system for the On-Site 
Disposal Facility are presented below. In addition, all FDF, Contractor, and OSHA 
safety protocols (e.g., trench stability, pipe supports, equipment verifications, valve 
opening/closing warning, worker protection, danger zones, etc.) are to be followed. FDF 
Construction, Safety, and Quality Assurance shall verify all site safety protocols. Extra 
care shall be exercised when performing this test since compressed air (or the 
pressurized gas used as the test medium) may present hazards to workers in the vicinity 
of the pipelines being tested. The test medium shall be nonflammable and nontoxic. 
For an approved test at Fernald, the test medium shall be air. 

- 
e 

Install blind flanges at cleanouts along the section of carrier pipe to be tested. 

Attach all necessary blind flanges, low-point drain valve, high-point drain 
valve, pressure gauge and fill hose connections to the section of carrier pipe to 
be tested. Note, the pressure gauge must be installed upgradient of the low- 
point drain valve. Position the pressure gauge such that it is in full view of the 
testing operator when the valve is being turned on or off. 

GQ0409-3.1lF9930007 1 99.03.31 
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0 Close all high-point drain valves and low-point drain valves of both the carrier 
and containment piping systems. Make sure these valves are definitely closed. 

0 Attach a pneumatic pressure source &e., air compressor with pressure regulator 
valve) to the overall low-point drain valve of the carrier pipe. 

0 Turn on the pneumatic pressure source and open the carrier pipe low-point drain 
valve to the pressure source. Allow the pressure to rise in a gradual, step-wise 
manner. 

0 Apply a 10-psi pressure as a preliminary test to detect any possible major leaks. 
Detect leaks by means of soap bubble or monitoring of test gauge as described 
below. 

0 Gradually increase the pressure to one-half of the full 50-psi pneumatic test 
pressure. The test pressure must not exceed the pneumatic test pressure of any 
component (e.g., valve, blind flange, etc.) of the piping system. Pause to allow 
the piping strains to become somewhat equalized and to detect any possible 
major leaks. 

0 Gradually increase the pressure to the full 50-psi pneumatic test pressure. Close 
the low-point valve. 

0 Allow 1 to 3 hours (minimum 1 hour) for pipe stabilization. Pipe stabilization 
is achieved if there is no drop in pressure over a one-hour period. 

0 After completion of stabilization period, perform test for one hour if the pipe is 
not buried, and 3 hours if the pipe is buried. A passing test is considered to 
have no pressure loss over the test period. 

If the internal gauge pressure of the carrier pipe does not drop below the full 
pneumatic test pressure, and no leaks are detected, the carrier pipe is considered 
to have passed the pressure/leak test. 

2 99.03.3 1 
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0 At the completion of the test and if testing of containment pipe is not to be 
performed at this time, verifl the low-point drain valve is closed and disconnect 
the pressure source fiom the low-point drain valve. 

0 Open the high-point vent valve and slowly allow the pressure to be reduced to 
atmospheric pressure. 

Containment Pipe 

The steps to be followed during pneumatic pressure testing of the 10-in. diameter 
gravity containment pipe component of the leachate conveyance system for the On-Site 
Disposal Facility are presented below. In addition, all FDF, Contractor, and OSHA 
safety protocols (e.g., trench stability, pipe supports, equipment verifications, valve 
openingklosing warning, worker protection, danger zones, etc.) are to be followed. FDF 
Construction, Safety, and Quality Assurance shall verify all site safety protocols. Extra 
care shall be exercised when performinp this test since compressed air (or the 
pressurized pas used as the test medium) may present hazards to workers in the vicinity 
of the pipelines being tested. The test medium shall be nonflammable and nontoxic. 
For an approved test at Fernald. the test medium shall be air. Each step is to be checked 
off as it is performed. - 

Pressurize the carrier pipe to 15 psi according to the procedures described 
previously. 

0 Close the carrier pipe system low-point drain valve, and remove the pressure 
source to the low-point drain valve. Note that the carrier pipe system is now a 
closed system, filled with compressible gas (i.e., air), under the same pressure 
that the containment pipe will be pneumatically tested. 

0 Recheck all high-point vent valves and low-point drain valves of the 
containment piping system. Make sure that these valves are definitely closed. 
Close all vent plugs at the cleanouts along the section of pipe to be tested. 

Attach a source of pneumatic pressure @.e., air compressor with pressure 
regulator valve) to the overall low-point drain valve of the containment pipe. 

GQ0409-3.1ff9930007 3 99.03.31 
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0 Turn on the pneumatic pressure source and open the containment pipe low- 
point drain valve to the pressure source. Allow the pressure to rise in a gradual, 
step-wise manner. 

0 Raise the pressure in increments of 5 psi in a slow, gradual manner. Apply 
soapy solution to each weld, joint, or flange to detect bubbles if there are any 
leaks. Randomly inspect other points or sections of pipes for the presence of 
water. 

0 Increase the pressure gradually to the full pneumatic test pressure of 15 psi and 
close the containment system low-point valve. 

0 Allow 1 to 3 hours (minimum 1 hour) for pipe stabilization. Pipe stabilization 
is achieved if there is no drop in pressure over a one-hour period. 

0 After completion of stabilization period, perform test for one hour if the pipe is 
not buried, and 3 hours if the pipe is buried. A passing test is considered to 
have no pressure loss over the test period. 

If the internal gauge pressure of the carrier pipe does not drop below the full 
pneumatic test pressure, and no leaks are detected using soap bubble, the 
containment pipe would have passed the pressure/leak test. 

- 

When the test is complete, disconnect the pressure source from the low-point 
drain valve. 

.I 0 Open the containment system high-point vent valve and slowly allow the 
pressure to be reduced to atmospheric pressure. Note, always release pressure 
from the containment pipe before releasing pressure from carrier pipe. 

Close off the high-point vent valve of the containment pipe system that was 
opened, and any other valves that were opened to accelerate the venting 
process. 

6 

0 
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0 Open the carrier system high-point vent valve and carefully allow the pressure 
to be reduced to atmospheric pressure. Open other valves as necessary to 
accelerate this process. 

0 Close off the high-point vent valve of the carrier pipe system that was opened, 
and any other valves that were opened to accelerate the venting process. 

PREPARED BY: 
Kwasi Badu-Tweneboah, Ph.D., P.E. 

REVIEWED BY: 
John F. Beech, Ph.D., P.E. 

APPROVED BY: 
Rudolph Bonaparte, Ph.D., P.E. 

5 99.03.3 1 
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HYDROSTATIC PIPE TEST PROCEDURE 
LEACHATE CONVEYANCE SYSTEM 

FERNALD, OHIO 
ON-SITE DISPOSAL FACILITY 

The following procedures are intended to supplement the requirements of Section 
02605: High Density Polyethylene (HDPE) Pipes and Fittings of the Technical 
Specifications for the OSDF project. The procedures are applicable to the currently 
used SDR 26 pipe. If a different SDR pipe is used in subsequent phases of work, the 
applicability and appropriateness of these procedures need to be reviewed. Refer to Part 
3.07.C and Part 3.07.D of Section 02605 of the Leachate Conveyance System Technical 
Specifications [FEMP LCS-SPEC-REV 01 and any applicable DCNs. The procedures 
are to be reviewed and accepted by the pipe supplier prior to implementation. Bring any 
conflicts between the following procedures and Section 02605 and any applicable DCN, 
to the immediate attention of the Construction Manager. 

Carrier Pipe 

The steps to be followed during hydrostatic pressure testing of the 6-in. diameter 
gravity carrier pipe component of the leachate conveyance system for the On-Site 
Disposal Facility are presented below. In addition, all FDF, Contractor, and OSHA 
safety protocols (e.g., trench stability, pipe supports, equipment verifications, valve 
opening/closing warning, worker protection, etc.) are to be followed. Each step is to be 
checked off as it is performed. 

0 Remove all blind flanges from cleanouts of the section of carrier pipe to be 
tested. 

Attach all necessary blind flanges, low-point drain valve, high-point drain 
valve, pressure gauge and fill hose connections to the section of carrier pipe to 
be tested. Low-point refers to the end of pipe section being tested with the 
lowest elevation; while high-point refers to the end with the highest elevation. 
Note, the pressure gauge must be installed upgradient of the low-point drain 
valve. Position the pressure gauge such that it is in full view of the testing 
operator when the valve is being turned on or off. 

GQ0409-3.1/F9930007 1 99.03.3 1 
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0 Attach a fill hose to the low-point of the drain valve. 

0 Slowly fill the carrier pipe with water until water flows from the high-point 
drain valve and over top the cleanouts. 

0 Make sure any air in the pipe is completely vented, by shaking or tapping pipes 
gently. When all air is out of the system, shut-off high-point drain valve, 
replace the cleanout blind flanges, close the low-point drain valve, shut-off 
water source at low-point drain valve, and remove fill hose. 

0 Open any low-point drain valves or weep holes in the containment pipe to allow 
visual leak detection monitoring during the carrier pipe testing. 

0 Attach pressure source to the low-point drain valve of the carrier pipe, and open 
low-point drain valve. 

0 Gradually increase pressure to the 50-psi test pressure. This test pressure 
applied to SDR 26 only. The 50-psi pressure is the maximum pressure applied 
as measured at the low-point drain-valve and includes the pressure due to the 
hydrostatic head of water in the pipe. Close low-point valve and remove 
pressure source connection. 

0 Allow 1 to 3 hours (minimum 1 hour) for pipe stabilization. Pipe stabilization 
is achieved if there is no drop in pressure over a one-hour period. 

0 After completion of stabilization period, perform test for one hour if the pipe is 
not buried, and 3 hours if the pipe is buried. A passing test is considered to 
have no pressure loss over the test period. 

Slowly relieve pressure by opening the high-point drain valve. 

If test was successful (i.e. passed) and testing of containment pipe is not desired 
at this time, connect a drain hose to the low-point drain valve and drain the 
system to an appropriate location (e.g., tank, storm sewer, etc.). 
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Containment Pipe 

The steps to be followed during hydrostatic pressure testing of the 10-in. diameter 
containment pipe are presented below. In addition, all FDF, Contractor, and OSHA 
safety protocols (e.g., trench stability, pipe supports, equipment verifications, valve 
opening/closing warning, worker protection, etc.) are to be followed. Each step is to be 
checked off as it is performed. 

0 Remove vent plugs from fixed end seals at all cleanouts of the section to be 
tested. Drill holes in any fixed-end seals which do not have vent plugs. Tap the 
hole for subsequent installation of a vent plug. 

0 Attach all necessary blind flanges, low-point drain valve, high-point drain 
valve, pressure gauge and fill hose connections to the section of containment 
pipe to be tested. Low-point refers to the end to the end of pipe section being 
tested with the lowest elevation; while high-point refers to the end with the 
highest elevation. Note, the pressure gauge must be installed upgradient of the 
low-point drain valve. Position the pressure gauge such that it is in full view of 
the testing operator when the valve is being turned on or off. 

Open all high-point vent valves of the containment piping system. 

0 Attach a fill hose to the low-point drain valve. 

Slowly fill the containment pipe with water until water flows from the high- 
point drain valve and over top the cleanouts. 

Make sure that any air in the pipe is completely vented, by shaking or tapping 
the pipe gently. When all air is out of the system, shut-off high-point drain 
valve, replace the vent plugs at the cleanout location, close the low-point drain 
valve, shut-off water source at low-point drain valve, and remove fill hose. 

Fill carrier pipe and pressurize to 15 psi according to the procedures described 
previously. 
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0 Attach pressure source to the low-point drain valve of the containment pipe, and 
open the containment low-point drain valve. 

0 Gradually increase pressure to the 15-psi test pressure. This test pressure is the 
maximum pressure applied to the containment pipe is measured at the low-point 
drain valve and includes the pressure due to the hydrostatic head in the pipe. 

0 Visually inspect containment pipe welds, joints, and fittings as pressure is 
applied. Inspect other pipe sections for any signs of water. Apply soap to 
welds, joints, or fittings as needed. 

0 Close low-point valve and remove pressure source connection. 

0 Allow 1 to 3 hours (minimum 1 hour) for pipe stabilization. Pipe stabilization 
is achieved if there is no drop in pressure over a one-hour period. 

0 After completion of stabilization period, perform test for 1 hour if pipe system 
is not buried or 3 hours if pipe system is buried. 

Slowly relieve pressure from the containment pipe by opening the high-point 
drain valve, slowly relieve pressure from the carrier pipe by opening the high- 
point drain valve. Note, always remove pressure from the containment pipe 
before removing pressure from the carrier pipe. 

. 

If test was successful (i.e. passed), connect a drain hose to the low-point drain 
valves of both carrier and containment piping system. Drain the containment 
pipe system first and then the carrier pipe system to an appropriate location 
(e.g., tank, storm sewer, etc.). 
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PROCEDURE FOR JOINING PIPE 
USING ELECTROFUSION COUPLINGS 
LEACHATE CONVEYANCE SYSTEM 

ON-SITE DISPOSAL FACILITY 

,” -c 

f 2 1 9 5  

FERNALD, OHIO 

The general procedures for joining pipe with electrofusion couplings are 
summarized below. These procedures are to be reviewed by both the pipe supplier and 
electrofusion coupling manufacturer prior to the start of installation. The pipe supplier 
and electrofusion coupling manufacturer are to modify the general procedures to be 
specific to their products. The pipe installer will submit for approval quality control 
and documentation procedures which will be used to demonstrate the required 
procedures are followed. All joining work will be performed by pipe fitters meeting all 
training requirements of the pipe supplier and electrofusion coupling manufacturer. 

0 The pipes to be joined must have square ends. Cut the pipes if needed to 
achieve a proper end. 

0 Removal any burrs or shavings from the pipe ends that may have developed 
during the cutting process. 

0 Clean pipe ends inside and out with a clean cloth to remove any dirt or 
contaminants. 

0 Scrape exterior surface of the pipe ends to remove any oxidation or surface 
contamination. The scraping shall be performed with a tool approved by the 
pipe supplier and electrofusion coupling manufacturer. Do not remove more 
than 10 percent of wall thickness when scrapping, trying not to create nicks or 
gouges. The area to be scraped includes the segment of pipe to be joined to the 
electrofusion coupling and any segment of pipe the coupling may be 
temporarily slid over during the alignment process. 

Remove scraping tools and clean blade area with a clean, dry cloth. Repeat this 
procedure several times during the scraping operation to remove build-up of 
material. Pipe preparation and contamination are very important considerations 
in the electrofusion process. Therefore, careful attention should be given to 

(340.573-3.1lF9930009 1 99.03.3 1 
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proper scraping and cleaning procedures. Continue scraping until only a virgin 
surface remains. In the event of out-of-round pipe, it is important to assure an 
adequate and even scrape is achieved around the entire circumference of the 
pipe. A rubber pipe stopper can be placed in the end of the pipe to aid in 
rounding the area to be scraped. 

0 Do not touch inside of fitting or scraped pipe surfaces with hands as 
perspiration and body oils can contaminate jointing areas and affect joint 
performance. Rescrape any areas which are touched or suspected of being 
dirty. 

0 Mark the surface of each pipe at a distance from the pipe end equal to half the 
length of the coupling. 

0 Keep coupling in sealed bag until it is ready to use. Slide coupling onto pipe 
until coupling end meets measurement marks. Note, couplings maybe have 
internal stops at center of coupling. Slide coupling only onto surface which 
was scraped and is clean and dry. If stops are provided, slide pipe until stops 
are met. Repeat with other pipe to be joined. 

0 Maintaining insertion depth of pipe into coupling, place pipe into the proper 
clamping tool to align pipe and coupling and to prevent movement during the 
fusion cycle. For best results, alignment clamps should be placed as close to 
the fitting as possible. 

~ 

Start electrofusion procedures immediately after set up is complete. All pipe 
scraping, pipe cleaning and electrofusion welding must be completed on the 
same day. 

Connect the sequence processor to an adequate AC power source. Refer to 
coupling manufacturer’s electrical requirements for size and type of fitting 
being joined. Requirements may be dependent on pipe SDR. 

Run any diagnostic check programmed in the sequence processor. Proceed 
when diagnostic check is achieved. 

GQ0573-3.1lF9930009 2 99.03.31 
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0 Attach leads from the sequence processor to the fitting terminals. 
sequence processor to ensure proper connection is made. 

Check 

0 Press start button or sequence processor to begin fusion cycle. Voltage readout 
should remain between limits set by manufacturer. 

0 When the fusion cycle is complete disconnect leads from fitting. 

0 Clamping device should remain in place to secure pipe and fitting during the 
electrofusion coupling manufacturer's recommended cooling time. After 
removing clamp, additional cooling time should be allowed before subjecting 
the joint to bending, burying, pressure testing, or similar handling and backfill 
stresses. 

0 Extrusion welding of the coupling to the pipe will only be allowed if approved 
in writing by the coupling manufacturer. If allowed, extrusion welding can not 
be performed until all of the above steps are complete. In no case, shall an 
extrusion weld be allowed on a coupling which fails any of the above steps. 
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PROCEDURES FOR JOINING PIPE 
USING EXTRUSION WELDED SLEEVES 

LEACHATE CONVEYANCE SYSTEM 
ON-SITE DISPOSAL FACILITY 

FERNALD, OHIO 

The general procedures for joining two fixed lengths of containment pipe using an 
extrusion weld HDPE sleeve are presented below. The pipe supplier is to review these 
installation procedures. The pipe supplier is to modify the general procedures to be 
specific to its products. The pipe installer will submit for approval quality control and 
documentation procedures which will be used to demonstrate the required procedures 
are followed. 

The extrusion welding of pipe will be performed in a controlled environment under 
clean, dry conditions by trained operators. A properly made extrusion weld is reported 
by pipe manufacturers to be capable of holding a 15 psi pressure. Therefore, the use 
extrusion welded sleeves is appropriate only for the containment pipe, which is not 
expected to be subjected to hydrostatic pressure during operation, and subjected to a 
pressure of 15 psi only during hydrostatic testing. 

* 
s 

The sleeve is made from a larger diameter pipe than that of the containment pipe. 
A pipe with a minimum inside diameter which will just slide over the containment pipe 
is to be used. The maximum difference between the inside diameter of the sleeve and 
the outside diameter of the containment pipe is 0.25 in. Horizontally split sleeves can 
be used in areas where obstructions (e.g., cleanout, manholes, etc.) on either side of the 
pipe ends to be joined prevent the sleeve from being slid back and forth. Use of split 
sleeves in obstructed area requires the written approval of the Construction Manager. 
Note, every effort is to be made to stage work to avoid the need for split sleeves in 
obstructed areas. Under no circumstances will split sleeves be allowed in areas where 
the geometry of the pipe or sleeve prevents the sliding of the sleeve onto the pipe. 

The following joining procedures shall be followed: 

At least one pipe length on either side of the joint location will be free (Le., not 
backfilled). 
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0 An excavation under the joint location will be made to allow access for 
extrusion welding. The excavation will be approximately 3-ft deep, however, 
in no case will an excavation deeper than 4-ft be allowed. 

0 Prior to joining the inner carrier pipe, measure the gap between the outer 
containment pipe ends &e., of the distance between the ends of the two pipes to 
be joined). Cut the sleeve of sufficient length to allow for a 6-in. overlap at 
each end (Le., the length of gap plus 12 in.). Cut the sleeve such that the ends 
are square. Cut a 45 degree bevel around the circumference of the inside edge 
of the sleeve. 

0 Place the sleeve on the containment pipe and slide along the pipe to allow 
clearance for joining the carrier pipe. 

Join the inner carrier pipe using either the butt fusion or electrofusion methods. 

0 With a clean rag, wipe both the inside and outside surfaces of the containment 
pipe and sleeve. Grind the surfaces to be welded (i.e., sleeve ends and outer 
containment pipe surface) using a hand held grinder with No. 60 grit paper or in 
accordance with manufacturer’s recommendation. Wipe the surface with a 
clean rag to remove any grit or cuttings. The cleaning and scraping are to be 
performed in a manner which prevents a clean surface from coming in contact 
with a dirty surface. 

I 

Slide and center the sleeve over the gap in the containment pipe and insert 
shims to center the outer containment pipe inside the sleeve, if necessary. 
Verify the sleeve and both containment pipes are aligned both vertically and 
horizontally. 

Prior to welding sleeve, the fitter will prepare a trial weld on a section of scrap 
pipe with the equipment to be used for the production weld. The trial weld will 
pass the criteria established by the pipe supplier prior to commencement of the 
production weld. 

To eliminate moisture, heat the weld area using hot air, greater than 120 
degrees F, until surfaces are visibly dry. 

GQ0573-3.11F9930011 2 99.03.3 1 
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0 Extrusion weld along the notched annular space formed by the bevel edge of 
the sleeve and the containment pipe. Note, multiple passes around the 
circumference may be required to establish a weld consistent with the 
manufacturer’s recommended dimension. 

0 Allow the tie-in to cool down for 30 minutes before backfilling or performing 
any other activities which may cause movement of the pipe. 

GQ0573-3.1E99300 1 1 3 99.03.31 
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CONSTRUCTION QUALITY ASSURANCE 
HDPE PIPE JOINING 

0 

GeoSyntec Consultants 

UTORING 

LEACHATE CONVEYANCE SYSTEM 
ON-SITE DISPOSAL FACILITY 

FERNALD, OHIO 

OVERVIEW 

The following general procedures are part of the Construction Quality Assurance 
(CQA) Plan for the On-Site Disposal Facility (OSDF) project. The procedures 
specifically address CQA procedures to be followed during joining of pipe by either 
butt-fusion welding electrofusion welding, or with an extrusion welded sleeve. In all 
cases the CQA technician monitoring pipe joining is to be familiar with the approved 
installation procedures submitted by the pipe installer. Any conflicts between the 
approved installation procedures and these CQA procedures are to be brought to the 
immediate attention of the Construction Manager. 

BUTT FUSION WELDING 
* 

The CQA procedures to be following during butt fusion of HDPE pipe are 
summarized below. 

Each butt fusion joint will be assigned a number. The number will be recorded 
on the pipe using either a crayon or other approved marker. The number will 
be recorded on both sides of the joint. 

The welding of all butt fusion joints does not have to be observed. For welds 
which are observed the following information will be recorded on the form 
attached to this document: 

pipe diameter and SDR; 

machine identification; 

operator identification; 
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0 gauge pressure during welding; 

0 gauge pressure during cool down; 

0 welding plate temperature; 

0 alignment of pipes; and 

0 approximate amount of “roll-back‘’. 

0 For butt fusion joints which the welding is not observed only the pipe alignment 
and amount of roll-back will be recorded. 

0 Any joints that are not acceptable will be cut out and rewelded. Documentation 
of the rewelding procedures will be recorded on the form attached to this 
document. 

0 The approximate location of the butt-fusion joints relative to bounding 
structures such as manholes or clean outs will be recorded. The approximate of 
the locations will be shown on the record drawings for the pipe. 

ELECTROFUSION WELDING 

The CQA procedures to be following during extrusion welding of HDPE pipe 
sleeves are summarized below. 

0 All extrusion welds will be fully monitored. 

0 The technician monitoring the welding will review and be familiar with the 
approved installation procedures submitted by the pipe installer. 

All extrusion welds will be assigned a number. The number will be recorded 
using a crayon or other approved marker on the coupling. 

The technician will document the pipe is fully installed into the coupling before 
welding commences. 

2 99.03.31 
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0 The following welding information will be recorded on the form attached to 
this document: 

0 pipe diameter and SDR; 

0 machine identification number; 

0 operator identifier; 

0 serial and model number on coupling; 

joint preparation including scraping, graining and cleaning; 

0 seating of pipe at center of coupling; 

0 alignment of pie; 

0 heating time 

0 cool down time; 

joint not disturbed during cool down time; and 

acceptability of weld as shown on computer output (i.e., Weld OK, Abort, 
etc.) 

Any extrusion welding of the coupling to the pipe will be noted on the form. 

The approximate location of the electrofusion joints relative to bounding 
structures such as manholes or clean outs will be recorded. The approximate 
locations will be shown on the record drawings for the pipe. 

EXTRUSION WELDED SLEEVES 

The CQA procedures to be following during extrusion welding of HDPE pipe 
sleeves are summarized below: 

All extrusion welds will be fully monitored. 
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The technician monitoring the welding will review and be familiar with the 
approved installation procedures. 

0 All extrusion welds will be assigned a number. The number will be recorded 
using a crayon or other approved marker on the sleeve and adjoining pipe. 

0 Check to see the pipe ends are free and sufficient space beneath pipe has been 
excavated. 

0 Document diameter and SDR of sleeve. 

0 Check the length of sleeve and beveling of sleeve ends. 

0 Document pipe has been cleaned, properly ground and cleaned again. 

0 Check to see sleeve is centered and aligned vertically and horizontally. 

Check to see moisture is removed and observe welding procedure. 

0 The technician will document the pipe is fully installed into the coupling before 
welding commences. 

The following welding information will be recorded on the form attached to 
this document: 

pipe diameter and SDR; 

machine identification number; 

operator identification; 

serial and model number on coupling; 

joint preparation including scraping, grinding and cleaning; 

seating of pipe at center of coupling; 

heating time; 

4 99.03.31 



4 
-. 

Geosyntec Consultants 

0 cool down time; 

0 joint not disturbed during cool down time; and 

0 acceptability of weld as shown on computer output (i.e., Weld OK, Abort, 
etc.). 

0 The approximate location of the sleeve relative to bounding structures such as 
manholes or clean outs will be recorded. The approximate locations will be 
shown on the record drawings for the pipe. 
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HDPE Pipe Pressure Testing 



GeoSyntec Consultants - 
CONSTRUCTION QUALITY ASSURANCE MONITORING 

HDPE PIPE PRESSURE TESTING 
LEACHATE CONVEYANCE SYSTEM 

ON-SITE DISPOSAL FACILITY 

FERNALD, OHIO 

OVERVIEW 

The following general procedures are part of the Construction Quality Assurance 
(CQA) Plan for the On-Site Disposal Facility (OSDF) project. The procedures 
specifically address CQA procedures to be followed during pressure testing of the 
HDPE pipe. 

0 Prior to testing, the CQA technician will become familiar with all of the testing 
requirements. 

0 A separate pressure test log will be completed for each section of pipe to be 
tested. 

Prior to filling, make sure all valves are closed and fittings are in place. 

Observe location of pressure gauge. 

0 Observe pressure build-up in pipe. 

0 Check to see that target pressure is applied. 

Observe and document that pressure is stable. 

Record pressure at least every 30 minutes during course of test. 

Indicate on form if pipe section passed or failed. 
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LOCATION: FERNALD, OHIO PROJECT NO.: GQ0409 TASK NO.: 4.1 

DESCRIPTION: YEAR: 
(CONTRACTOR: 

.. ’ 
/ 

( TEST DESCRIPTION: HYDROSTATIC: 0 PNEUMATIC (ATTACH WRITTEN AUTHORIZATION): 0 
I PASS/FAIL CRITERION: 

MATERIAL DESCRIPTION: FORCEMAIN: : 0 CONTAINMENT 0 CARRIER 0 OTHER: 0 
TARGET PRESSURE: TEST DURATION: GAUGE NO.: GAUGE LOCATION: 

I TEST LOCATION: TO 

FOR CONTAINMENT PIPE TESTING, CARRIER PIPE PRESSURIZED FIRST: - 
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