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March 21, 1990 

Richard J. Brazell, P.E. 
Senior Sanitary Engineer 
New York State Department of Environmental conservation 
Region 7 
615 Erie Boulevard West 
Syracuse, new York 13204-2400 

RE: APPROVED INTERIM REMEDIATION PLAN - SITE 734048 
Dear Mr. Brazell: 

This letter is to acknowledge that you have received the Approved 
Interim Remediation Plan for the above site. The plan includes the 
following: 

1. The written description of the plan components (+ - 9 pages); 
2. P.E. stamped drawings (detailed drawings and a site layout plan); 

3. Technical Specifications--Temporary Containment Structure 
(prepared by O'Brien & Gere, Inc.); and manufacturer 
specifications for Paraseal (provided by John P. Stopen 
Engineers) ; 

4. The Field Health & Safety Plan (prepared by Dunn Geoscience - 
consisting of two parts); 
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5. Approved Confirmatory Sampling Plan; 

6. Air Monitoring Program Plan (dated March 15, 1990); 

7 .  Foundation design drawings. 

Based on my information, this package constitutes the complete 
Approved Interim Remediation Plan as approved by the Department to 
permit the planned activities at the site. 

If you have any questions or comments, please do not to hesitate to 
contact me. 

Very truly yours, 

SHANLEY, SWEENEY & REILLY 

Gregory D. Faucher 

dlc 

cc Conklin, Ltd. 
Dunn Geoscience 



APPROVED TNTERIM RFMEDTATTOY Pl.AN 

This Approved Laterim Remediation Plan (Approved Plan) for Site #734048 has 

bccn prepurcd for the New York State Department of Environmental Conservntion 

(the "Department") to detail the proccdures to bc followed in implementing the , 
proposcd plan, covering in detail thc excavation protocols and procedurcs, rhe 

transportation, storage and treatment of VOC contaminated soils nnd the design 

and construction of u storage/trcatment area and the measurcs to collcct and treat 

VOC-contaminntcd groundwater ("the Apprwcd Interim Rcmediation Plan"). 

The Approvcd Plan is comprised of two distinct phases. 

Phasc I will consist of excavation of VOC-contaminated soils in.the impacted area 
7 

foilowed by transport and storage af such soils in the containment/trcatment 

strucmrc located in thc southwestern corner of the site; and the installation nnd 

operation of a soil gas extraction systcm or other appropriate treatment technology 

to remediate such soils. 

Phasc 2 will consist of the collection and treatment of groundwater remnining 

below the building foundation to remove contaminanrs prior to discharge, as 

ncccssary. 

Phslsc 1 and 2 nrc described below in Sections 2.0 through 5.0 of thc Approved 

Plan. 

2.0 -vation Plan 

Excnvation will proceed with track-mounted backhoes locnted in the area to be 

excavated as shown on the attached Site Layout plan. If stockpiling af VOC 

contaminnred soil is necessary, they will be located on the identified contaminated 

area. Such so2 will be placed on, and covered witk polyethylene sheeting until 

they a r t  to be loaded and tmnsported to thc containmeat/trrsatmmt system. The - - . .- 
excxvated soil will be loaded onto IS cubic y?rd dump trucks which will then . - 



proceed ro cht can:ained haul road. They will travel on the canrained haul rilad 

up to the conrainmcnt structure. The excavation contractor will havc supervisory 

personnel monitoring kt flow of trai'fic. No vehicles will leave the work area 

exccpt as in uccordnnce with the provisions of the Approved Plan. 

'Upon reaching, the containment structure, cxcnvnted soils wilt bc unloaded iuto the 

strucfzre and spread with widc-trxk bulldozers and/or track-mounted backhocs. 

Excnvation will procccd to the depth of e lowered  roundw water rablc 

(npproximately 15 to 17 feet). 4 t  this point, localized dcwurtring ~lsiltg slit 

trenches and collector sumps ail1 be utilized to drain out the cxccss groundwater 

prior to acavation. This will act to rninirciz:: spillage and treat the rnasimum 

amount of conlnmiaarcd groundwater as is practicable. ~~civation will procccd 

until levels of VOC contamination in the unexcavated soil comply with thc criteria 

'established in the Approvcd Plan ns described in Section 2.1. Thc arco will  then be 

l~ockfilled to construction grade as necessary and permanenl underdrains will bc 

installed. Prior to the installation of the underdrains, plans providing dctails of the 

groundwater collection system will bc submirted to the Depnrtment for rcviztv and 

approval. 

Upon complcrion of excavation, the haul road will be removed and VOC 

conraminated soil ( u s  described in Section 2.1) above thc liner, if any, will be 

placed in thc containment structure. The structure will rhtn be covered with an 
impermcuble polye&ylene liner and secured along the pcrimerer. 

Soil will bc cxcnvated from the impacted area to a minimum deptk of 13 fcct 

which is the reqnirement for the iasraHation af rhe fonndation. Additional 

vertical excavation will be completed until sampling and analysis of soil samples 

collected from thc base d excavation utilizing portable fieid gas chromnrograph 



soil analyzed does not exceed 5 ppm and no single volatile organic paramerer 

excttds 1 ppm ("uncontaminated soil'). Analyses by GC will include the 

parameters at the site which have bccn identified in the greatest conceatrarions in 

thc soil. Tbese include trans-12-dichioroerhenc, cis-1,2-dichloroeibene, benzene, 

trichloroethene, toluene, tctrachlorocthene, m&p xylcnes und o-xylencs. 

The approximate area of excavation is shown on the attached site layout plan. The 

actual area of excavation will be determined utilizing the criteria described in the 

nbovc paragraph. Based on availitbic analytical results, excavation in most of rhc 

impacted area will not bc necessary beyond 2 18-20 feet below grade. However, in 

somc areas, cxcavauon may be as dcep as 2 23 f c ~ t  below pade. The actual dcpch 

will depcnd on the field GC results. 

D u n  anticipntes that it will be necessary to further dewiter thc proposed 

excavation area if excavation is necessary below + 15-20 feet below grade. The 

qatural warcr table has bctn lowered to that depth during tke Pilot Study. This 

has been nchicvcd by the installation of u shcetpile and/or a slurry wall around 

the impacted area and continnous withdrawal and treatment of gtoundwarer. 

Additional sheetpikg and/or slurry wall will be: installed if determined 

appropriate. Excavation below this depth may require localized dewatcring via a 

trenching and/or well point system. In the event that groundwater is cncountered 

and collected during the excavation, the water will be pumped and treated through 

the existing watcr treatment system and discharged using the system approved by 

the Deparunent during the vacuum extraction pilot rest (see lentr dated January 

16,1990 from the Department to Durn Geoscience Corporation). 

Excavation will proceed in accordance with the requirements outlined in the Field 

Health and Snfcy Plan prepared by Dunn Geoscienct Corporation inciuded 'in this 

Plan. This phn coasists of the Field Hedth and Safety Plan approved by the 

Departmentfor the Pilot Stady and an addendum prepared by Dunn to address thc 

sitc activities to be undenaktn. -- . 

. . .  . . . .- . . 



In accordance with Section 5.2 of the attached addcndum to the site Field Health 

and Safcry Plan, monitoring of air emissions and pcrimctcr monitoring will be 

conducted to control fugitive emissions. 

As outlined in the DcpartmcntJs approval of modifications to the Pilot Study dared 

October 4, 1989, appropriate control measures (e.g., ground cover, temporary work 

stoppagc) will bc implemented to ensure thnt air emissions are rninimi.~cd and any 

potential thrcll~ to workers or the public are minimized or eliminated. 

3.0 Transnor- Excavated Soil 

If the anrrlyzcd VOC concentrations exceed the esrablished criteria described in 

Secuon 2.1, the contaminated soil will be transferred into dump trucks and 

transported to thc containaent/treatment structure. The roadway is designed and 

will be constrnctcd and Iined such that any spillagc can be: contained and collected. 
C 

To ensure that there is no risk of contaminating the area outside the excavation or 

. treatment arcas, thc procedures and steps described in Section 2.1 for loading and 

unloading contnminatcd soil will be followed. Additionally, a contained roadway 

corridor has bccn designed by O'Brien & Gare Technical Services which will 

protect underlying uncontaminated soil as described in Section 3.1. 

Movement of trucks will be limited to only between the area of excavation and the 

containment/trc.atmcnt structure. These two areas will be connected by a roadway 

wide enough for the safe and efficient passage of two trucks side by side 

simultaneously (k 25-30 feet) as shown on the attached Site Layout plan. 

~dditionally, measures will be taken to prevent soils from spilling or leaking. from 

the trucks traveling to and from the structure. 



Any uncontaminated soil will be excavared as nccded to carstruct the building 

foundation and to establish the grades ntccssary for development of the shopping 

ct2ter and will be taken to an off-site area of common ownership. Current plans 

call for rhc use of uncontaminated soil in which VOCs have bccn detected to hc 

limited to use as fill material in on area of common ownership and covered with 

an asphalt or other impermeable cover. 

A two-lane roadway corridor will bz constructed between the excavation area and 

thc containment/trtotrnent strucrurt. XI cach end of the roadway thcrc will be a 

single lane loop to allow tru&s to safely enter the loading ond unloading zones 

and maneuver through the roadway corridor. Thc road itself would consist of the 

following laycrs in ascending ordcr as shown on the atrached access road drawing. 
.- 

o Campactcd native roils 

o Geotrxtilc fabric 

o - 4 12 inches of crushed stone 

o L 2 inckcs of sand 

o 30 mil HDPE h e r  

o 2 9 inchcs of suitable nrrtivc soit 

o Gtotcxtile fabric 

o r 3 inches run-o-crushed stone 

The design provides for a 2 foot berm on either sidc of the road to prcvcnl 

matcriirls from leavkg thc contained roadway. This berm will prevent any 

uncoanollcd migration of contaminated soits in the event of a spill, Moreover, the 

roadway has been sloped so that any such spilled soils (or water) will bc controlled. 

The HDPE liner will extend beneath the entire road and up and over the sides of 

the side berms. The liner will also extend a sufficient number of feet in each 

ctirtction beyond the roadway edge to prevent potential ccmto&tion of adjacent 

soil in' fkc event of spillage. In addition to protecting underlying soils from 

becoming contaminated, the liner will contain any spills which may ocet~,  

preventing both v e d d  md lateral migration. . .-. - 



In the cvcnt thaz significant spillage of conraminatcd soils occurs on the roadway, 

suitable equipment will be used to easily remove such soils from &e roadway. 

Such soils will rhcn be transported and plnced in the contninmtnt/nearmenr 

' SUUC:Urc. 

Upon completion of excavation activities, all soils contaminatcd with VOCs located 

on the roadway above the liner will be removed und placed in thc 

containment/ trca tment structure. 

This procedure will ensure that thcrc is no sprending oC contamination and that 

there is no contamination in contact with previously unconraminatcd areas. 

Trucks trnnsporting the soil from the excavation arca will be covcrcd to prevent 

dispersal of the soil and to minimize air emissions while en rourc to the 

containment/treatmcnt structure. Truck movements will bc limited to the roadway 

and areas of loading and unloading. - 

,Prior to leaving thc work area (kc., cxcavation area, contained roadway nnd 

conr.ainmenc/trcatrnent suucrurc), all equipment will be deconrnminutcd in 

accordance with the proctdurcs established by the Dkpartment in its October 4, 

1989 letter approving modifications to the Pilot Study. Specifically, equipmcnr 

Icaving the work area must first pass through thc decontamination arca. Attacked 

is a drawing of a typical decontamination pad. Thii srrucrure is designed to 

contain any potextially conraminatcd watcr from the decontamination process. 

Such watcr will flow through the drain/sump where it will then be pumped to the 

NYSDEC approved water treatment system prior to discharge. 

Decontamination procedures will consist of removal of sign*Ecant accumulutions 

of soiZ prior lo cnttring the decontamination pad area. The equipment will then be 

washed with a high pressurc water spray to remove rcsidwl soil. Pnr t icd~r  

attention will bc paid to areas such as tracks,] blades and buckets where materials 

rend to accumulate. Once the equipment has been -ciently decontaminated, it 

will exit the opposite (clean) side af rhc decontamination area. 



Contaminntcd soil excavated from the impacted area will be transported using 

previously dcscribed mcthods to a containmentjtreatment strucrure as dcscribed by 

O'Brien CG? Gere Technical Scrviccs. A plan viem and cross sectional drawings of 

thc strncnuc are attnchcd. The structure will be located on the Carouscl Center 

Sitt. and is expccted to bc located in the southwest corner of thc site as shown on 

the aaached Site Layout Plan. It will be designed as described below or as 

otherwise determined appropriate and in cooperation with the Department. 

The structure will consist of large, carthen berms (approximately 20 feet iu height) 

which will be consolidated and compacted to maximize their suucturai integrity 

and impermeability. The strucrurc will be a double-lined facility utilizing 60 mil 

HDPE liners sepnratcd by a leak detection layer as shown on rhc Site Layout Plan 
7 

and the ntrnchcd detailed drawings. The structure will be roughly triangular in 

shape wirh sides of approximately 600 feet by 350 feet by 700 fect. The floor of 

t'he structure will slope to a continuous drainage pipe/trcnch, The essentinl 

elements of the structure, in ascending order, are as follows: 

Graded and compacted native soit 

Secondary 60 mil HDPE t i e r  

Sand, gravel (6;.incfius) or drainage net teak detection lnycr 

Primary 60 mil HDPE liner 

f 3 inches of sand drainage lnytr 

Geottxtilt fabric 

+ 9 inches of +2 crnsbed stone -. 
Filter fabric 

Contaminated soil wilt be placed abovc the filter fabric and eventually covcrcd 

with a 20 mil HDPE h e r  or compacted day. The liner will bc anchored utilizing 

tires or other appropriate methods or mathiats. The top of thc facility will be . . .. 

sloped toward the side berm. A 4 inch perforated pipe mi be placed along the toe 

of this top dope to collect surface drainage aad control erosion, Water from this - - - 
surface drainage pipe will be routed way  from the smccurc a d  the work area. 

- - 



The usc of the enrchen berm ns containment structurc sidewalls, togcthcr with a 

flexible irngetvious liner, is an idcal compliment to current sire conditions. The 

berms act to spread the load of sidewall over u larger area (dccrcasing the 

likciihood af settlement), and ~ h c  flexible impcrmcable liner will accommodate 

shifts or settling of the subgrade. The design (wide curthen beams, togcthcr with a 

solid working snrfacc topped with an impervious flexible liner) will accommodate 

potenrial subgrade movement and will simultancousIy meet the reqaireaents o l  an 

dfcctive contninment/trearment srructurc. 

Soil placed in the structure will bc allowed to drain off any excess moisture 

rhrough an underdrnin or water collection systcm. Furthermore, the stmcmre is 

desisned to nccommodntt a soil gas exvncrion systcm which will minimize and/or 

eliminate the possibility of vnpor rcicases. When the structyre is fiiIed, prcscnt 

plans are to install and operate a soil gas exuacrion systcm to remove VOC 

contaminants from the soils in the structure. 

The upper laycr of 2 inch .crushed stone and the sand drainagc layer overlying the 

primary 60 mil HDPE liaer will facilitate drainage of soils placed in the strucnue 

toward the drainage collection pipe. Water which collects in the drainage pipe will 

flow by gravity to the faciliey sump. The sump will house a pump of apprapriate 

size and specifications to snfficiendy cvacuilte water from the sump. Water which 

collects in the sump will be pumped to the NYSDEC approved water trcatmcnt 

sysccm prior to discharge. 

The drainage layer berweta the primary and secondary 60 mil HDPE liners will 

serve as a Icak detection Iaycr. In the unlikely event that water passes through the 

prima ty liner, it would thcn flow by gravity ro the drainage trench. This dminagr 

layer is isolated within the trench by the primary and secondary liners, as well. 

Any watcr accumalating in tkc trench will flow by gravity to an isolated portion 

af the sump which will be fined wit.& a perforated concrete vault spccXically for 

lcuk dctcction. A 3 inch access pipe will penetrate the concrete vadt  for 

fionitohg, if necessary. 



In ihc cvcnt that VOC conraminanrs art detected in thc ltuk detection sump, 

additional samples will be collcctcd. If addirional sampling determines that VOC 

con:3minattd water has acrually entered the leak detection system, monitoring 

w:ils downgradient of rhe structure will be installed, as rzquired by rh:: 

Dcpartmcnt, in the uppermost water-bcaring unit. as appropriate. 

Oncc the excavated soils are isolatcd and contained, a detailed srudy will be 

underwkcn to evaluate available treatment rechnologies and to select a prefcrrzc! 

trcatmcnc technology to be implemcnrcd. Upon selection of a permanent rcmcdy, 

his smdy will be submitted to the Departrnenr for its review and npproval. A soil 

gas extraction system or other appropriate remediation technology will bc 

incorporated into this Interim Romcdial Plan. Any uncontaminated soil (as 

described in Section 2.1) in the  suucrure will be handed  in accordance wirh the 

procedures detailed in Section 3.0. - 

. Prior to construction uf the building foundation, plans providing derails of thc 

groundwater coiiection and treatment system to be incorporated into thc 

foundation design will be submitted to the Department for its review and approval. 

Conceptual details arc included in the Supplemental Feasibility Study prepared by 

Dunn Gcoscicnce Corporation datcd February, 1990 n t  Sections 2.0-Foundation 

Construction and 4.0-Groundwater Controls and Treatment. 



PROJECTED SEQUENCE/TIMELILNE 

Activi tv 

Fill/Grade Subbase Area 

Construct Berms 

Install Had Road 

Instnll Decontaminnrion Pads 

Instdl Containment Structure 
Drnin Troughs 

Preparc Subbase for Lincr 

Install Liners in Structure 

Install Drains in Structure 

LocaIizetiDewa tering 

Excavation 

Install/Opernte Soil Gas Extraction 

P r o i e w  Camnlctinn Date 

3/6/90 

3/6/90 

3/5 /90 

3 /5 /90  

3/5/90 

NOTE: T S s  projected scquencc/timeline has bcur prepared for this document. Actual sequence and 
timing of const~ct ion m y  be different than shown. 





CEOSCIENCE CORP 

April 26. 1990 

Mr. Gary  Litwin 
S c w  York Statc Dcpartmcnt of Hcalth 
I !  riii*-.~i:i::; !'lac: 
Albany, SY 12203-3313 

Dcar Gary: 

Thc  following confirms a i r  monitoring prog-ram modifications wc discussed i n  
rcsponsc to your lcttcr to \fr. Brazcll dstcd A p r i l  16. 1990. This will dc i inc  rhc 
dcsircd a i r  monitoring programs status as of April 23. 1990. .Ambient air  
monitoring for volatilc organics planncd for thc Clark Propcrty will  bc cxpandcd 
10 cover thc containmcnt structurc for  stockpiled soils and thc duration of 
sampling wil l  bc cxpandcd to 5 hours. 'Thc analytical 1aborator:i h3s rccommcndcc! 
that samplc volumcs bc maintained 3 t  5 litcrs or lcss to avoid instrurncnt ovcrlozd. 
This will rcquirc sampling at  3 rcduccd flow rate (-!jcc.'rninutc) to cnabic 3 
longcr sampling intcrval (-5 hours). 

Analytical rcsults will bc rcvicwcd as thc projcct progrcsscs to dctcrminc whcthcr 
samplc 'volumcs can bc incrcascd without advcrsc cff'ccts on thc analytic31 
laboratory. 

bfonitoring points will includc 4 locations surrounding thc excavation and  J 
locations surrounding thc containmcnt structurc. 

Very truiy yours, 
D U N N  GEOSCIENCE CORPORATIOS 

Mark E. Falerios, C.I.H. 
Director Hcalth and Safcty 

MEF: 3mp 
cc B. Aho 

R. Br3teII 
T. Johnson 
G. Faucher 

DUNN GEOSCIENCE CORPORATlON 



LINCOLN CENTRE. SUITE 106 March 26, 1990 
299 CHERRY HILL ROAD 
PARSIPPANY. N J 07054 
2011299-9001 
FAX 2011299-0021 

Mr. Richard J. Brazell, P. E. 
New York State Department of Environmental Conservation 
615 Erie Blvd., West 
Syracuse, NY 13204-2400 

Dear Mr. Brazell: 

In addit ion to real-time and indirect monitoring for  organic vapors, particulate 
concentrations will be monitored during remediation activities a t  site No. 734048. . 
Monitoring will be performed utilizing the MDA-PCD-1 real-time respirable dust 
monitor, or equivalent to help ontrol fugitive dust emissions. The units will be f capable of measuring O.Olmg/m or greater. The monitors will be calibrated a t  the 
factory and  electronically in the field prior to sampling. 

Monitoring Strategv 

Respirable fraction particulate concentrations will be collected by drawing air  
through a respirable fraction cyclone separator (at 2 liters per minute) attachcd to 
the MDA-PCD-1 monitor. Particulate concentrations will be monitored on a real- 
time basis downwind of the Working Site perimeter. The data  will be averaged on 
a ten minute basis by the instrumentation and recorded as part of project 
documenta tion. 

3 If the downwind 10 minute average concentration is found to exceed 150 ug/m , 
an  upwind measurement of respirable particulate concentrations will be taken 
using the same equipment (10 minute average). The concentrations measured a t  the 
upwind location will be subtracted from the corresponding concentrations 
measured at the downwind lctcation. 

If the concentration difference exceeds 100 ug/m5, then corrective action will bc 
taken a t  the Working Site to reduce the migration of particulates. Corrective . 
action may include the use of dust suppression measures including periodic 
application of water. 

Very truly yours, 
DUNN GEOSCIENCE CORPORATION 

Mark E. ~a lk r i o s ,  C.I.H. 
Director Health and Safety 

MEF\3-26-2 
nllNN GEOSCIENCE CORPORATION 



RECEIVED 
~3 z of¶% March 15, 1990 

-..%%.... %-.: 

Mt. Brian Aha 
N e w  York State Department of Environmental Conscrvatioa 
613 Erie Blvd. Wcst 
Sy racusc, NY 13204-2400 

Dear Mr. Aho: 

The following document3 ambient a i r  monitoring to be performed for  sitc at734048 
a9 per our conversation on hiarch 15, 1990. .- 

Air Monitoring stations will bc sct up at the 4 mahr compass points daily around 
thc pcrirnetcr of the site. Each station wil l  be 3et approximately 5 feet off  the 
ground using a self-supporting stand. 

Each monitoring station will consist of a small vacuum pump capable of drawing 
up  to 4.0 Llmin of air. Air will be collected and analyzed per EPA method TO2 
per your recommendation. The vacuum pumps will be operated for a period 
spanning 100 minute5 during the warme3t period of the day (e.g. 2:00 3;30 PM). A 
typical total sample volume will bc 5 litcrs of air. The vacuum pumps will be 
calibrated bcforc and after each aamplc ~ollcction. 

r ~ m n p l e r  will be submitted ro an accredited laboratory for  analysis with a 48 hour 
turnaround for initial samples. As we discussed, the results of this monitoring will 
be reviewed with the Department of Environmental Conservation and a dccision 
made ar to needed turnaround time for future  sample^ to bc collected as part of 

- the approved plan. 

f h c  detection level for there analytes is approximately 20ng or less. This is the 
total mass ahorbed onto the activated carbon. The total volume of air drawn 
through thc sample tube will be dividcd into the mass dctcctcd to calculnte the 
ug/m3 concentration in the ambient air. The estfrna~ed detection limit for 

3 materials to bc analyzed following EPA method TO2 i3  4 ug/m . 
In addition to monitoring the concentration of anilytes at the 4 compfus points, 
wind rpced and direction will be noted. The data will be rccordcd during the 
course of the air quality ample  coilcction effort. Thit d r t r  will be used to 
determine the predominant wind direction during the sarnp!c pcriod to cvaluatc the 
'upwindm and 'downwindm directionr. Wind speed may be used in  ovalurting 
possible source(s) of materials detcctcd. T h e  resulting ambient air  concentrations 
upwind, on-site and downwind of the site wiI1 then be iccardcd. 



Background samplcy will be gathered and analyzed in a airnilat manner at four (4) 
locations across the site prior to cxcavarion. 

Very truly youn, 
DUNN GEOSCIENCE CORPORATION 

*d~a'& 
Mark E. Falerior, C.I.H. 
Director Health and Safety 

KEF: amp 

AI  IUU r?CnPe*CUCC --=Ma AmAU 



Approved Interim Reaedistion Plan 

Site #734048 

Fic!d Health and Safety Plan 

This Ficld H c ~ l t h  and Safcty plan% part 
of the Approved Interim Remediation Plan, 
It includes two ( 2 )  ports: I )  Thc Ficld 
Health and Safcry Plan approved by the 
Department for the Pilot Study at Site 
ic734048 (Attachment A); and 2) Modifications 
to that plan determined necessary by DUNN to 
address potential concerns associated with 
site activities (Attachment B). 



ATTACHMENT "A" 

P i l o t  Study Health and Safety P lan  



PILOT STUDY 

FIELD HEALTH A N D  SAFETY PLAN 

INTRODUCTION 

This Field Health and Safety Plan (FHSP) has betn developed to identify 

hazardous conditions known or suspected to be present on the site and ensure 

that they do not adversely impact the health or safety of personnel conducting 

field activities at the site. It is applicable to all Dunn Geoscience 

Corporation (Dunn) personnel who visit the site a n d .  is intended to ensure that 

the procedures used during these field activities are protective of human 

health and safety and of the environment outside of the work areas. This plan 

incorporates by reference the applicable requirements of the Occupational 

Safety and Health Administration in 29 CFR Parts 1910 and 1926. 

The requirements and guidelines in this FHSP are based on a review of all 

available information and an evaluation of potential hazards. They have been 

developed to minimize the potential for  exposures of field personnel. These 

requirements can be modified by the Project Manager, the Corporate Health and 

Safety Officer (CHSO), or the Site Health and  Safety Officer (SHSO) in response 

to additional information regarding the potential for  exposure to hazards. 

All field personnel working a t  the site will be required to familiarize 

themselves with this FHSP and abide by its requirements. Adherence to this 

FHSP will minimize the possibility that personnel at  the site and the public 

will be injured or exposed to health hazards. . Information on potential health, 

safety and  environmental hazards is discussed in  conjunction with appropriate 

protective measures including assignment of responsibility, personal protective 

equipment requirements, work practices, and emergency response procedures. 

In general, subcontractors arc responsible for complying with all regulations 

and client policies applicable to the work they are  performing. Subcontractors 

must develop their own FHSP's which must be at least .as. stringent as this one. 
\ 

With Dunn's permission, a subcontractor may.adopt this FHSP. 



Dunn personnel can and must stop work by a subcontractor who is observed to not 

be following required health and safety procedures. 

This FHSP is specifically intended for those personnel who will be conducting 

activities within the defined scope of work in specified areas of the site. 

Future actions that may be conducted at this site may necessitate the 

modification of task-specific health and safety requirements. The entry of 

unauthorized personnel into a restricted area will be prohibited. 

The responsibility for impiementing this FHSP is shared by the Project Manager, 

the CHSO and the SHSO. The Project Manager will recommend policy on all safety 

matters including work practices, training and response actions, and will 

provide the necessary resources to conduct a c t i v i t h  safely. Responsibility 

for proper implementation of this FHSP lies jointly with the Project Manager 

and the SHSO. 

The CHSO has overall responsibility for developing safety procedures and 

training programs, maintaining a high level of safety awareness; ensuring 

compliance with applicable federal and state health and safety regulations; 

determining appropriate protection including . the selection of protective 

equipment, maintenance schedules and monitoring protocols; and maintaining 

close communication with the SHSO and field personnel. The CHSO is the final 

decision point for determination of health and safety policies and  protocols. 

The SHSO is responsible for establishing operating standards and coordinating 

all safety and technical activities occurring a t  the site, with guidance from 

the CHSO. Specifically, the SHSO is responsible for: 

o Assuring that a complete copy of this FHSP is a t  the site prior to the 

start of field activities and that all workers are familiar with it. 

o Conducting training and briefing sessions 



Ensuring the availability, use, and  proper maintenance of personal 

protective, decontamination, and other health or safety equipment. 

Maintaining a high level of safety awareness among team members and 

communicating pertinent matters to them promptly. 

Assuring that all field activities are  performed in a rnznncr 

consistent with Company policy and this FHSP. 

Monitoring for dangerous conditions during field activities. 

Assuring proper decontamination of personnel and equipment. 

Coordinating with emergency response personnel and medical. support 

facilities. 

Initiating immediate corrective actions in the event of an emergency 

or unsafe condition. 

Notifying the Project Manager and  CHSO promptly of any emergency, 

unsafe condition, problem encountered, or exception to the 

requirements in this FHSP. -. 

Recommending improved health and safety measures to the CHSO. 

The SHSO has the authority to: 

o Suspend field activities or otherwise limit exposures if the health or 

safety of any person appears to be endangered. 

o Notify Company or subcontractor personnel to alter work practices that 

a r e  deemed not properly protective of human health or the environment. 

o Suspend .an individual from field activities for  infraction of the 

requirements in  this FHSP. 

However, the presence of the SHSO shall i n  no way relieve any person or company 

of i ts obligations to comply with the requirements of this Plan and  all 

applicable federal, state and local laws and regulations. 

The key element in the responsibility f o r  health and safety is the individual 

field team member. Each must be familiar with and conform to the safety 

protocols prescribed in this FHSP, and  communicate any relevant experience or 

observations to provide valuable inputs to improving overall safety. 



SCOPE OF WORK 

Specific tasks covered by this FHSP may be found in the appendices addressing 

Drilling, Trenching etc. 

4.0 SITE-SPECIFIC HEA J .TH AND S A FFTY CONCFRNS 

Site Historv 

Historical D m  

Historical information available regarding the site suggests that i t  had been 

used by a concrete manufacturing firm at one time. The site survey has 

revealed no buried metals, containers or vessels containing pockets of - chemicals. 

The following a r t  summaries of constituents detected a t  the site. 
' 

o Chlorinated Hydrocarbons Methylene Chloride, Trichloroethylene, 

1,l.l Trichloroethane (also called 

Methylchloroform), 1 J Trans 

dichloroethylene, 1, 1 dichloroethane, 

Yinyl chloride 

o Organic Hydrocarbons (Acetone, Toluene, Xylenes) 

No safety hazards were identified other than those normally associated with on 

site testing a n d  therefore well-known to the personnel involved- Use of the 

specified personai protective equipment will minimize the risks. 



If field measurements or observations indicate that a potential exposure is 

greater than the protection afforded by the equipment specified in this Plan, 

the exposure will be reduced or the degree of personal protection will be 

increased to provide adequate protection. 

5.0 SITE-SPECIFIC HEALTH AND SAFETY RE01 JTREMENTS 

Kev Personnel 

The key personnel in this study responsible for various aspects of the Health 

and Safety Plan are as folIows: 

A. Project Advisor - D. R. Alexander 

B. Project Manager - J. P. McBurney 

C. On-Site Coordinator - to be designated on a task specific basis 

D. Project Health and Safety Office - Mark E. Falerios 

E. Corporate Health and Safety Officer - D. R. Alexander/M E. Falerios 

The Project Manager, SHSO and all personnel working a t  the site will receive 

training a t  least meeting the ' requirements established by the Occupational 

Safety and Health Administration in 29 CFR 1910.120. 

Persons will be briefed by the Project Manager or  SHSO as to the potential 

hazards which may be encountered. Topics will include: 

o Availability of this F?iSP and the nature of i t s  contents. 

o General site hazards . a n d  specific hazards in the work areas including 

those attributable to the chemicals present. . 

o Selection, use, testing,' and care of body, head, eye, hand, foot a n d '  

respiratory protection to be worn, along with the limitations of each. 

o The demarcation system that will be used to identify 

restricted-access, decontamination, and contamination-free zones. 



o Decontamination procedures for personal protective and other 

equipment. 

o Emergency alarm systems and other forms of notification, and 

evacuation routes to be followed. 

o Prohibitions on smoking and csrrying of tobacco products, eating, 

drinking, and open fires (except by permit) in the work arez. 

o Methods to obtain outside emergency assistance and medical attention. 

o Site specific health, safety, and emergency response requirements. 

A i r  Monitorinq 

No immediately dangerous to life or health exposures are  expected to be 

encountered. Specific monitoring for selected materials will be performed to 

assure adequacy of protective measures. If HNU analysis of breathing zone air 

indicates readings of 5 ppm or  greater of volatile orggnic compounds, half mask 

or  full-face respirators equipped with organic vapor cartridges should be 

worn. An explosimeter will also be used to monitor explosive gases, as 

appropriate. 

If a i r  monitoring results exceed 50 ppm of volatile organic compounds, work 

should be halted until Level B protection or alternate controls wiIl be adopted 

to reduce emissions to below 50 ppm. 

Note: Solvent vapors may concentrate in trenches under certain conditions 

(e.g. narrow, deep trenches which prevent adequate a i r  movement). If these 

conditions a re  present, the area should be tested prior to allowing entry of 

personnel. (See confined space entry procedures in Appendices). 

Personal Protective Eauioment: 

Table 1 indicates the general levels of personal protective equipment (PPE) 

that  will be used on-site. 



Table 1 

Protection T.evek  

Air-purifying respirator 
Chemical-resistant disposable 

coveralls 
Chemical-resistant outer gloves 
Disposable inner gloves 
Overboots (chemically resistant) 
Leather shoes/boots 
or safety shoes 

Safety glasses, goggles, 
or face shield 

Hard hat 
Coveralls 

Modif ied 
G G .  D 

Yes 

Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
(2) 

Yes No 
Yes Yes 
(2) No 
Yes Y es 
Yes Yes 

Yes Yes 
Y es Yes 
(2) 

7 
(2) 

(1) Required if a steady-state HNU reading in the breathing zone exceeds 5 ppm 

above the background readings. If site specific information includes 

likely exposure to highly toxic particulates, 1/2 mask respirators 

equipped with combination organic vapor - high efficiency filter 

cartridges will be required. Otherwise optional a t  the discretion of the 

employee and  SHSO. 

(2) Optional a t  the discretion of the employee and SHSO depending on site 

specific conditions. 

Table 2 lists the chemicais and chemical classes of concern on the site, along 

with the specific protection level and  PPE materials of construction fo r  each. 



Table 2 

Chemical(s) 
Task0 gf Conctrq 

Direct Halogenated 
Contact and aromatic 
with solvents 
contamin- 
ated soil 
of water 
(Trench 
entry, 
handling of 
removed 
soils) t t c  

Site None 
Visit 

Activity Halogenated 
with no and aromatic 
direct , solvents 
soil or 
contact 
(e-g. 
removal of 
volatile 
organics 
from soil 
by air 
vacuuming), e tc  

Respirator* 
PPE Cartridge 
k£l T v ~ e  

C Org. vapor/ 
high 
efficiency 
filters 

Modified Org. vapor/ 
C high 

efficiency 
filters 

Gloves 
k&!2SS Coveralls 

Viton Tyvek 
rubber 

Viton N / A  
rubber 

Viton N/A 
rubber 

Upon detection of organic vapors (HNU) or generation of dusts bearing toxic 
particulates. Unless the SHSO directs otherwise, when respirators are used, 
the cartridges should be changed after eight hours of use, or a t  the end of 
each shift, or  when any indication of breakthrough or excess resistance to 
breathing is detected. 



Other Protective I p u i ~ r n e n f  

- ' i -. . 
i... 
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A first aid kit, portable eyewash, and vehicle will be kept in close proximity 

to the site. A fire extinguisher rated 20A-8-C (or higher) will be kept in the 

immediate vicinity of any trenching or drilling equipment. 

To minimize the movement of contaminants from the work areas to other areas, a 

decontamination station will be established in a designated contaminant 

reduction zone at one edge of where activities occur. This station will 

consist a t  a minimum of a plastic-covered table with decontamination supplies 

and a plastic-covered seat. Galvanized or plastic tubs will be used to hold 

detergent solution and rinse water. Walkways and the area under the 

decontamination tubs will be plastic covered. .- 

The following steps must be taken to decontaminate personnel leaving a work 

area: 

o Place equipment and sample containers that must be decontaminated on a 

plastic drop cloth. 

o Place disposable supplies and equipment in a labeled drum. 

o Scrub non-disposable gloves and outer boots (if used) with a brush in 

detergent .water, then rinse in clear water. 

o Remove disposable protective garments and place in a 'appropriately 

labeled drum. 

o Remove respirator (if worn). 

o Wash hands and face thoroughly. 

Personnei must take the following steps to decontaminate e a u i ~ r n e n t  and sample 

containers leaving a Level A, B, or  C work area: 

o Don protective equipment 

o Wash reusable equipment in detergent solution and/or an appropriate 

solvent, or steam clean. 



. 
o Dry sample containers with paper towels (if necessary) and  place on a 

clean drop cloth. 

o Remove and discard used respirator cartridges. Wash respirators in 

fresh detergent water, rinse in clear water, and  disinfect with 

isopropanol. Store in a closed plastic bag, away from sources of 

contamination. 

o Dispose of or launder clothing before reusc (or place in appropriately 

labeled impervious containers for  transport to laundry or disposal). 

The following steps will be required to clean up following completion of work: 

o Dispose of all washing and rinsing solutions into designated 

containers or an  approved wastewater treatment system. 

o Place all solid waste materials into (disposable gloves and garments, 

tape, plastic drop cloths, etc.) into appropriately labeled drums or 

other impervious containers for  disposal. 

EMERGENCY PROCEDURES 

The following standard emergency procedures will be implemented on-site as 

necessary. The SHSO will be notified of any on-site emergency and be 

responsible for  ensuring that the appropriate procedures a re  followed and  the 

CHSO and Project Manager a re  notified. A first aid kit, cyc wash unit, and  

f i re  extinguisher will be readily available to field personnel. 

Notif icatiop 

Direct verbal notification will be used in an emergency to aler t  all personnel 

to leave a work area immediately. 

The following standard hand signals will also be used as necessary: 

Hand gripping throat 

Grip partner's wrist 

Can't breathc/Out of a i r  . .. 

Leave area immediately 

- No debate! 



Hands on top of head 

Thumbs up 

Thumbs down 

Personnel In iu rv  

If anyone within a work area cannot leave the restricted area without 

assistance, due to chemical exposure, all site personnel will assemble in the 

decontamination area. After donning appropriate protective equipment as 

determined by the SHSO, a rescue team will enter the area to assist or remove 

the injured person. The SHSO will evaluate the nature of the injury, and the 

affected person will be decontaminated to the extent feasible prior to 

movement. Appropriate first aid will be initiated, and if required contact 

will be made for an ambulance and with the designated medical facility. No 

person will reenter the work area until the cause of +he injury or symptoms is 

determined. 

Need assistance 

Yes/O kay 

No/A problem 

Upon notification of a fire beyond the incipient stage or an  explosion anywhere 

on the site, the f i re  department will be alerted and all personnel moved to a 

safe distance. 

Any person who experiences signs of distress will be instructed to stop work 

immediately. Medical attention will be sought if there is any doubt that 

prompt, full  recovery will result. Symptoms of distress include muscle cramps; 

pale and clammy or hot, dry and flushed skin; confusion, disorientation and 

incoherent speech; nausea; and convulsions. 

Personal Protective E a u i ~ m c n t  Failure 

If any worker experiences a failure or .alteration of protective equipment that 

affects the protection factor (e.g, tom protective suit, odor inside 



respirator), that person (and his/her partner) will immediately leave the work 

area. Re-entry will not be permitted until the equipment has been regaired or 

replaced and the cause of the problem is known. 

Other Eauiomcnt Failure 

If any other equipment at the work area fails to operate properly, the Project 

Manager and/or SHSO will be notified and will then determine the effect of this 

failure on continuing operations. If it is determined that the failure affects 

the safety of personnel (e-g., failure of monitoring equipment) or prevents 

completion of the planned tasks, all personnel will leave the work area until 

appropriate corrective actions have been taken. 

Sltc Control 
.- 

The work area will be segregated into three work zones based upon monitoring 

data. the nature of work to be performed and  topography. The on site 

coordinator will establish the following areas with consultation of the project 

health and safety coordinator and project team lead: 

1. Exclusion Zone - This will be the actual work zone involved with 

contaminated soil disturbance. An outer boundary will be established 

and  clearly marked. The area of the exciusion zone will be 

established based on onsite work conditions, exposure monitoring, etc. 

a. Access to the exclusion zone will be limited to those 

,employees who have the requisite training, protective 

equipment and responsibilities fo r  work in this area. A log 

of employees who enter the exclusion zone shall be 

maintained. 

b. The  area of exclusion zone will be changed as necessary 

depending on the site coordinators judgement , . regarding work 

conditions, air  sampling, ctc. 
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2. Contamination Reduction Zone (CRZ) - An area between the actual work 

zone (exclusion zone) and support zone will be established to 

facilitate employee and equipment decontamination, protective 

equipment storage and supply, and employee rest areas (wash and toilet 

facilities, liquids, benches, etc:). 

a. The location of the CRZ will be established in an area 

offering minimal contamination and will be subject to charge 

based on the site coordinators judgment considering work 

conditions, a i r  monitoring etc. 

3. Support Zone - An area free of contamination will be identified and 

clearly marked where administrative and other support functions (not 

requiring entrance to the exclusion or contamination reduction zone) 

can be performed. The actual siting of ?he support zone will be 

established by the project leader and site coordinator considering 

distance from exclusion zone, visibility, accessibility, freedom of 

cross contamination from the exclusion zone, a i r  monitoring da ta  etc. 

Security measures will be established by the site coordinator in conjunction 

with other project team members to control access to the site and prevent 

unauthorized access during working and non-working hours. 

Fire Department (315) 471-1 161 

Police Department (315) 425-6111 

Ambulance (315) 4716102 

Hospital/Emergency Care Facility (315) 424-51 11 

Poison Control Center (800) 282-3 171 

or  (315) 476-4766 

Chemical Emergency Advice (CHEmREC) (800) 424-9300 



Directions to St. Joseuh's H o s u i t d  

o On leaving site through main gate make a left onto W. Hiawatha Blvd., 

o continue approximately 112 mile - cross over Route 81, 

o Make right onto North Salina Street, 

o continue on Salina (veers Right) fo r  approximately 1 mile, 

o At intersection of Prospect and Salina continue straight onto Prospect 

Avenue, 

o Follow Prospect Street 2 blocks to St. Joseph Hospital 

A sketch showing site evacuation routes and  a map showing the preferred route 

to the nearest emergency health care facility a re  attached. 

7.0 APPENDICES 

General  Field Safety Rules 

Drilling Safety Concerns 

lar 







FIELD SAFETY 

GENERAL SAFETY RULES 

1, Field Setvice personnel ahould maintain comrnunicrtions wlth their 
o f f l c t  countsrpartz. Periodic phone calls may ba warranted to assurc 
no mishaps have occurred, 

2. The lwatfon and phone numbers ol the nearest erncrnency cire facility 
ond local fir8 and police department ahould be determined a n d  readily 
rvriIabla to field tervics employau prior to sit# rcccu. 

3. Durin# initial rite chrractrrirntion pottntfnl hxzards r r i s i n ~  from 
unrtiblr topography, praaenca. of water, construction drbris, plants, 
insecn or animals should ba identified and measurer taken to avoid 
them* 

4. Acctrs to remote locations warrants crraful  conaidcrarlon o r  
protectlv8 clothint and/or flrst  aid rupp l iu  to prevent and/or 
addresr inract or rnimrl bitu/r t r ips  atc. Proper first aid aupplic3 
and use of a buddy ryrtcrn r ra  elrprcirlly important for smployse~ who 
have known nllarxies (e,g. senritivity to bet  rtfnp&), 

4. Dunn Georaiencs employees who are  a t  r customer's facility will be 
expsated to rdher r  to  the plant or  facility safety and health rulcr in 
addition to tho health and safety plan for tha projcct Where there 
are conflictr between the facillty rulcr and the Dunn Gcoscicncc'a 
health and rafety plan, the project mtnsBer and corpora!: health and 
xafety of f i c t r  thouid be contacted for resolution of inconsistcncicx 
Wharever pouiblc, the two pltna should be reviewed prior to sitc 
acccu to identify and rcrolve a n y  c o n f l i c ~  



DRILLING - GENERAL HEALTH AND SAFETY CONCERNS 

Work around heavy equipment ha1 potential for trauma due to contact 
with'  overhead cbjc:ts, cables atc. Minimum protection for  protection 
from there hrrardr  in t ludu rafety . rhwt,  hard hats tnd safcty 
gl iaes .  

Speciil precautionr may be necwury  to r l iurc  ' the dri l l ing is  
performed ln an area free of underground objects Including power o r  
gal liner (generxlly less than 4 feet deep). Precautionary rncasurc3 
includa r t h o r a u ~ h  review of plans and  cireful  siting of the rig, 
Dependinn on the thoroughness of rvtilabla information, non 
destructivr geotcchnical testing mrveya for tho prcacncc of buried 
objccts may be ncceraary. 

Carr murt br taken In tha positioning of drillin4 and or other hcrvy 
equipment such that it I& unstable or  bl -h  ernerlency acccst/sitc 
evacuation routes. 

Equipment aperxtorx r n d  field parsonnei shouid be f.amiIiar with the 
proper selection and operation of flre e x t i n ~ u i r h i n ~  equipment. Fully 
charged and inspected f i re  extinguishers.  ~ h o u l d  be immediately 
avrilablo at  the drilling sitc Continsency plant rhould be adoptcd 
to nature rafa and timely evacuation and recruitment of outride 
slafrtance. 

Fidd tervicr perxonncl should be alert to tho potcntiii for exposure 
to noise level8 in excess of 90 d B L '  Hearing proteetfon should be 
rvti lable if wor t  parterns will require rusttined exposure (> 1 hour) 
to noire. 

NIOSH has tectntly declared that dieset cxhaurt furnet should bc 
considered carcinogenic. Unncctaary sxpoture to dfuel exhaurt fumcr 
should be avoided by positionfng (upwind, ctc.) or respiratory 
orotcct!an (or~anic vapor cartridges with filters f a r  dust and mist) 
where avoidance of exporure ir impossibla. 

Chemically impervious protective clothing and/or respiratory 
protestion rhould be provided (or made rvaiIrble) consistent with 
antfcipattd c o n t r d n a t e d  r o i l / w ~ t s r  contaez and/or emhioa t .  



ATTACHMENT "B" 

Field Heal th  and Safe ty  P l a n  



FIELD REALTE AND SAFETY PLAN 

Site ~ 7 3 4 0 4 8  

Specir'ic tasks covered by this FHSP may include, but a r e  not  limited to: 

o Performing inspections to characterize c n ~ i r o n m c n t a l  o r  othcr hazards. 

o Collecting soil samples using a drilling rig, cxcsvation equipment, or hnnd 

tools. 

o Conducting non-intrusive inspections a n d  instrument surveys. 

a Excavating ea r then  materials, fill, debris, etc. 

o Remediating areas  whcrc hazsrdous substances are, or may be prcscnr. 
C 

o Decontarninsting personnel and cquipmcnt. 

o Performing tasks considered immcdiatcly dangerous to l ife and heslth 

(IDLH) such as, entry to confincd spacts. 

4,O E-SPFCIFTC H E U  ANTI  SAFETY CON- 

Site Hisrarv and Senin8 

1. Available historical information indicates that the  Clark  property site was 

previously a concrete manufncturing firm. A site investigation has 

rcvcalcd no buried metals, containers or vessels containing pockets of 

chemicals. 



2. The sire monitoring collcc::d Dcctmber 1989 has found the fol lawina,  

c h e ~ i c ~ l s  tc be prcscnt in  soil et  vary ing  depths: 

Trichloroethylenc 

1,1,1 Trich~oroethsne 

Tolucac 

Xylents 

Ac:tonc 

Ethyl Benzene 

( to  1601 pprn) 

(to 631 ppm)  

(to 968 ppm) 

(to 77 P P ~ )  

( to  150 ppm) 

(to 6 P P ~ )  

Table 1 lists those substances which arc known or suspected to be prcscnt at the sitc a t  

conc:ntrarions of concern for human hcalth, and Table 2 lists any published permissible 

cxposure limits for those substances. 

Field measurements or observation devices will be utilitcd to indicate if n potential 

exposure greater than the protection efforded by the requirements i n  this Plan is present. 

This monitoring will detect expected and uncxpccted materials of potentially hazardous 

nature. Dctcction of hazardout material will result in specified procedures dictated in  

this FHSP. 



Table I 

VOCJ Known or Susoected To Be Present 

Known to I a ICnown/~xpectc'd Quality and 
be Present W h i c h  Maximum Concent- Quantity of 

~ s t ? . r ! c c  g r  SusuccteQ Media ration Rsnec A m  * 

Trichloro- 
- ethylene Known Soil (to 1601 p p n )  

, l , l , l  Tri- 
: chlorocthane Known Soil (to 631 ppm) 

Toluene Known Soil 

Xylcnes Known Soil 

(to 948 ppm) 
7 

( to  77 D P ~ )  

Acetone Known Soil (to 150 ppm) 

- * Lcvcl (1) - Considerable data available and substantin1 level o f  comfort data is reliable and 

adequately characterizes expected site conditions. 

Levcl ( 2 )  - ~ i m i t e d  datx or data of uncertain representativeness 

Lcvcl (3) - No data, or data not considered representativc 



Table 2 

d Airborne Fydasur= T Fo . . r 
S u b q W  Knowrl or Susaected To Bc P r t a  

OSHA ACGIH 
S U B S T A W E  pcL /STEL J'T.V/STa ImE CIARuNOGEr\l 

Trichloroethylcnt 50/200 50/200 1000 Susuecr 

1,1,1 Trichlorocthane 350/450 350/450 1000 Suspect 

Tolucnc 100 100/500 2000 

Xylenes 100/150 100/150 10,000 No 

Acetone 100/150 750/1000 20,000. - Suspect 

"Carcinogenn mean3 a 3ubstance ideotified as a suspcc: or conflrmcd human carcinogen i n  one 
or more of the following documcnts: 

o National Toxicology Program (NTP) Annual Report on Carcinogens 
o International Agency for Research on Cancer (IARC) Monogrsphs 
o OSHA regulations on Octupational Health and Environmental Control at 29 CFR 1910, 

Subpart 2. 

Definitions of PEL, REL, STEL, TLY and IDLH arc on the next pzgc. 



fCev P e r ~ u  

Project Managcr - 
Tom Johnson (518) 458-1 3 13 

Corporate Health and Safety Offlcrr - 
Mark Faterios (20 1) 299-9001 

Homc: (201) 538-9709 

Site Health and Safety Offlcer - 
Senior Dunn Reprcscntative on the Site 

Regional Offica Mannger - 
Dave King (518) 458-1313 

5.2 A i r  Monitoring 

The planned excavation activities also increase the potential Tor generation of 

cmis3ions of airborne chemicals. An on-site monitoring program and feasible 

emission suppresrion strategies will be implemented to clasely monitor and control 
emissions. 

The folIowing chemicals arc those most likely to bc present (based on the December 

1989 Soil Monitoring data) in airborne emissions as a result of excavation 
activities: 

Trichloroethylcne, ToIucnc, 1.1.1 Trichloroethaac and Xylene 

Real-time expolure monitoring will be conducted rather than indirect monitoring 

methods because real-time monitoring alIows for cxposurt intervention and control. 



Indirect monitoring may be more aceurztt  but is cot useful as a preventative tool 

dc: co rh: t h e  log between samplc collection and analysis. 

Real-time monitoring of empioyc: breathing zones a t  the source of emissions will 

be performed using a photoionization de:ector (PID) calibrated according to 

manufacturer's ~pecificatians. Calibrations will include appropriate instrument 

adjustments to enable acturatc dctec:ion of Trichloroethylcne. 

Proposed work site action levels include protective equipment upgrades a t  work 

zone exposures of 5 ppm above background (Level C) and 50 ppm abovc 

background (Levcl B). The threshold limit values for  the parameters of conczrn 

arc 3hown on Tablc 4. 

Prior to the initiation of cxcsvation for the  foundation, background concentrations will 

be cttablhhcd. Detection of work zone concentrations at greater than 5 ppm abovc 

background will trigger property pcrirnctcr monitoring using the  photoionizntion detector. 

Detection of property pcrimctcr readings 5 ppm abovc background will activate 

investigation and impltmentntion of emission control mcssures (e.8. ground cover, vnpbr 

suppression foams, temporary work stoppage) until these perimeter levels decrense lo 

below 5 pprn above background. In addition, work zone levels greater that 5 pprn above 

background will trigger monitoring using a portable gas chromatograph for vinyl chloride 

and benzene to ataure emissions rcmain below threshold limit values as shown on the 

following tab lc  

Concentrations of site chemicals have historically been well below their respective TtY's 

when PID mcaauremcnts are less than 50 ppm above background; a 5 pprn above 

background thrcshold (PID monitoring) will provide more than adequate health and safety 

protection from cantaminants known or au~pcctcd to be present. 
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THRESHOLD LIMIT VALUES 

1,1,1 Trichloroethanc 

Trichlorocthylene 

Toluene 

Xylcnc 

Acetone 
Vinyl Chloride 

EenZtn~ 

350 ppm 

50 D m  
100 pprn 

I00 ppm 

750 pprn 

1 ppm 

1 ppm/5 PPm (STEL) 

Personal Protective Eauioment: 

The folIowing procedurc3 should be followcd when donning protective equipment: 

Inspect equipment to ensure i t  is in good condition. 

Don protcctivc suit and gather suit around waist. 

Put on outer boots over feet of the suit and tape at boot/suit junction. 

Don inner glovcs. 
Don top half of protcctive suit and seal (as neccssary). 
Don respiratory protection (if necessary). 
Don outer giovej and tapc at glovclsuit junction (as necessary). 

Have assistant check all closures and observe wearer to ensure fit and 
durability of protective genr. 

Tablc 3 indicates the general levels of personal protective equipment (PPE) that will be 
used on-site. Sftc and task specific levels of PPE nssigned according to the chemicals of 
concern art liitcd in Table 4 below. 



Air-purifying relpirator 
Chemical-resistsat disposable 
coveralls 

Chemicsl-resistant outer gloves 
Disposable inner gloves 
Overboots (chemically resistant) 
Leather shocs/boots 
or safety s h o c ~  

Safety glasses, goggles, 
or fact  shield 

Hard hat 
Coveralls 

Yes 
Y e3 
Y cs 
Yu 
Yes 

Yes No 

Y cs (1) 
Yes (1) 
Yes No 
Yea (1) 
Y cs Yes 

Yes Yes 
Y cs (1) 
(1 ( 1  

(1 )  Optional at thc discretion of the cmptoye: and SHSO depccding on site specific 

conditionz 

Level C respiratory protection is to be full-face-piece or half-face-piec: NTOSH - 
approved a i r  purifying respirators equipped with organic vapor cartridges and/or high 

efficiency particulate filters. 

Level B respiratory protection is to be supplied air or SCBA. 

Table 4 lists the chemicals and chemical clssscs of concern on the site, along with the 

specific protection level and PPE materials of construction for each. 



Table 4 

General 
field 
surveys 
(No direct 
chcmical 
contact) 

Well 
drilling 
or 
handling 
0 f 
contaminated 
soils or 
sludges 
(direct 
skin 
contact 
possible) 

Well 
samulinn 
pump tests 
ctc, 
(whole 
body 
dircct 
skin 
contact 
not 
likely) 

Chemicals of PPE Cartridge 
9f ConccuL L:vel aI!L 

Volatile D .--.--Me- 

 organic.^ 

* II D/C* Organic 
Y apor 
Cartridges 
(if HNU 
reading1 
> 5 P P ~ )  

Trenching/ m 

Excavation 
Entry 
(Direct Skin 
conrtct 
likely) 

Viton Optional 
or North 
Silver 
Shield 

Viton or Tyvek, 
Silver Polycoated- 
Sh idd  Tyvek or 

Sararex-Tyvek 

Viton 
or 
Silver 
Shield 

Viton n II 

or 
Silver 
Shield 

* If Levels of Yolatilc Organics a! dctennincd by HNu (or equivalent are greater than 5 
ppm above background). 

** If Levela of Volatile Organics aa determined by HNu (or equivalent are greater than 50 
ppm above background). 
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Unless the SHSO dirccts otherwise, when s i r  purifying respirators are used, the cartridges 

should bs changed after  cight hourr of ul:, or at the  end of e lck  rh i f t .  or when a n y  

indication of breakthrough c r  excess resistance to brcztthing is detected. 

3. Support Zone - An area away from known contamination wil l  be identified 

and clearly marked where administrative and other support functions (not 

requiring cntranct  to the exclusion or contaminstion reduction zonc) can be 

performed. The actual s i t ing of the support zone will bc cstabli3hed b y  the  

project leader and site coordinator considering distance f rom csclusion zone, 

visibility, acc:asibility, freedom of cross contsmination f rom the csclusion 

zone, air monitoring data, etc. - 

Security mcssurta will be established by the site coordinator in  conjunction with other 

projcct team members to control acc:ss to the sitc and prevent unsuthorizcd access during 

working and non-working hours. 



The following standard erncrgcncy proc=durcs will be implerncnrtd as r.cc:ssary. Thc 

SHSO will be notified of any on-site emergency and  be responjible f o r  ensuring that the 

appropriate proc:dur:s are followed and t h e  CHSO and Project Manzger a r c  notificd. A 

first aid kit, eye wash unit, and f i re  extinguisher will be readily available to field 

personnel. 

Upon notificstion, employees will proceed to a designated assembly area for fu r the r  

instruction. The Buddy System will bc uscd to help account far  proper cvacustion of 

personnel. - 

A hand operated horn wil l  alert  pcrsonncl to evacuate the restricted arcs. If a t  any t ime 

two horn blasts are heard, all personnel are to immediately evacuate the  restricted area. 

The following standard hand signal3 will also bc uscd as nectsaary; 

Hand gripping throat 

Grip partner's wrist 

Hands on top of head 
Tbumbr up 

Thumbs down 

Can't breath/Out of air 

Leavc area irnnediatciy 

- No debate! 
Need assisranct 

Y cdOkay 
No/A problem 

If anyone within a restricted area and cannot leave the restricted ares without assistance. 

all site ~ t r s o n n e l  wil l  assemble in the decontamination ares. After donning appropriate 



ptot:c;ivc equ ipnez t  as d:!:rmincd by th: SHSO, a rescue tesm will enter the arez as 

necessary to assist or renovc the person. (If entry requires the use of P.P.E. for I.D.L.H. 

Environmtnts (S.C.B.A. or Equivalent), sizilarly equipped suppart personnel shall be on 

hand to lend assistance as necessary). The SHSO will evaluate the nature of the injury,  

and the affected person will be decontaminated to the extent fessiblc prior to movement. 

Appropriate f ir$t  aid will be initiated, and if required, contact will be made for a n  

amnulance and with the designated nedical facility, No pcrsan will rccntet the work 

area until the cause of the injury or symptoms is determined. 

Upon the occurrence of a fire beyond thc incipient stage or a n  explosion anywhere on the 

site, the f i r e  department will be alcrted and all pcrsonnei moved to a sate distance. 

Any workcr in a Levcl A, B or C ares who experiences a failure or alteration of 

protective equipment that affects the protection factor (e.g. torn protective suit, odor 

inside respirator), that person (and hisjhcr buddy, if in a regulated area) will immediately 

leave the work area. Re-entry will not bc permitted until the equipment has been 

repaired o r  replaced and the caust of the problem is known. 

If any other  equipmcnt a t  the work sitc fails to operate propcriy, the Project Manager 
and/or SHSO will be notified and will then determine the effect of this failure on 

continuing aperatious. If it is determined that the failure affcc!s thc saCety of personnel 

(e.g. fa i lu re  of monitoring equipment) or prevents completion of the planned tssks, all 

personnel will leave the work area until appropriated corrective actions have been taken. 

9 f f - d t  

Emergency response requiring actions beyond evacuation of personnel from the work area 

will be handled by notification of oft-site emergency rtsDonse agencies. Phone numbers 

for these agencies and othcr support services ar t  listed below: 
* 

- 
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Fire Department 

Potlce Department 

Ambulance 

Hospital/Emergeacy Care Facility - 
St. Joscph'a Hospital 

Poison Control Center 

Chemical Emsrgsncy Advie: (CHEMTREC) 

ctlons to St. J ~ c w h V s  H o ~ p i t a  

o On leaving aitc through main gate, make a left onto W. Hiawatha Blvd.. 

o Continue approximately 1/2 mile - cross over Route 81, 

o Make a right onto North Salina Strest, 
o Continue on Salina (veers right) for approximately I mile, 
o At intcr3ection of Prospect and Salina, continue straight onto Prospect 

Avenue, 
o Follow Prospect Street 2 blocks to St. Joseph's Hospital 

Treach/Tcst Pit Excavation Concerns 

Canfincd Space Entry 
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TRENCH OR TEST PIT DIGGING 

Trench or test pit digging Can bc expected to prcscnt hazards in addition to those 

encountered during general field work or  drilling, Addcd control measures to be 

considered include the following: 

1, Equipment should be czrefully positioned with  respect to the presence of 

known rubmerged objects. 

a. Where possible, power to underground electrical lines should be 

turned off (and locked out) while excavation activities arc in 

proctss or until the  arcs is secure from entrance of personnel. 

b, Known gaa (or chtmical) lines adjacent to the immediate 

excavation ~ i t c  should also be secured (valves turned off and 

locked out) while excavation is under_way or acceas by outside 

pcrsonnel possibic. Where possible, it is desirable to purge these 

lines of their contents prior to start of excavation. 

2, Diaging ahould be a t  a controlled rate under careful observation of a warch 

person who has clear communication with thc equipment opcrstor. The 

watch person should be alert to notice the presence of (unknown) buried 

objects by visual inspection or metal dctcction survcyanc: of the immediate 

excavation Brea. 

3. Significant surface area of ground is exposed to thc atmosphere as a art of 

the trenching process. This may Increase vapor exposures from volatile 

contaminants. Provision$ should be made fo r  air monitoring to trigger 

appropriate protective actions including temporary work stoppage. Use of 

vapor emissions controls or supprtsaants or use of personal prot ective 
equipment may be necessary. 

4, Trcnchu or pits greater than 4 feet deep uhould be considcred eonfined 

apaccs which may contain concentrated vspan, gates or oxygen deficient 

atmospheres. Large scale shallow excavations (cg. areas) should not be 

conaidered confined spaces as sufficient ventilation is preaent to control 
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erniisions. These areas nust  bc checkcd to assure non-explosive. non- 

hazardous atnospheres before  allowing entry and periodically (or 

continuously) thereafter. Se: confined space entry procedures fo r  greater 

details rcaarding control measures conside:ations. 

5.  OSHA pravisions regarding shoring and sloping of trench sides (29 CFR 

1926) may apply. 

6. Pits or trenches shoutd bc inspected daily for  evidence of cracks, slides or 

scsling. Inspection should be more frequent if it is raining. 

7. Hcavy equipment should bc kept away from the sides of trenches or pirs. 

8, Mcans of cgrcss (e.8., steps, ladders) shouId be readily available (within 25') 

of employees working i n  pits or other excavations from which rapid exit is 
7 

difficult, 

9. Excavations, mud pits, ttc., must be protec:cd with barricades or covers. 

Temporary pits/trcnchcs should be backfilled upon campietion of work. 



CONFINED STACE ENTRY PROGRAM 

Confined spacts arc potential sources of  inmtd ia tc iy  dangerous to life and health 

environments which must be treated with special caution. A confined spacc is any arc3 

where toxic, flammable or oxygen deficient (<19.5%) atmospheres could dcveiop or where 

entrance and escape routes are difficult due to the size of openings erc. Examples of 

equipment related confined spacts include tanks, vessels, hoppers, boilers, chimneys and 

baghouscs. Other structures such a3 underground tunnels and  pits or trenches greater than 

4 feet in depth should be considered confincd spacts, 

The most common causes of confined-space related mishaps arc improper training o f  

employees who must enter confined apaccs or observers who must watch the entry and 

trigger evacuation o r  render first aid assistance. Dctaikd proctdures and good 

communication systems a r t  necessary for safe confined space related work. 

The  following are  recommended procedures to be utilized, where applicable, in work 

involving confincd spacc cntry, Site epccific procedures will be documcatcd in the form 

of a permit system which is described Inter. Any proposed variation in procedures from 

those described below, must be reviewed and approved by the corporate health and safety 

off iccr. 

1. The confined space must be physically isolated from all supply. vent or 

exit lints or other connections which introduce chemicals or gases to the 
confined area. Physical isolation includes disconutctian and blanking of 

chemical or gas lines and closing and Iocking of water or steam line vaivcs. 

2. Sources of clccnical power to the confined space must be locked out or 

otherwise disconnected (e.8. pulling of fuses) and so tagged to prevent 

accidental acnratian during the cntry, 
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3. C h c a i c a l ~  in the csnfincd ~pec: must be removed and the space cicancd of 

rcsidues by washing, purqing with  water or othcr appropriate inert agent, 

where possible. 

4. The atrnosphe:~ within the confincd spact must be tcstcd for  the prcscncc 

of flammables, toxic materials and oxygen deficiency using properly 

calibrated equipment prior to entry, Frequent (approximately every 15 

minutes) or continuous (where feasible) monitoring of the atmosphere must 

bc performed throughout the duration of the entry. 

Entry shall not be allowed (or will bc suspended) if airborne levels of 

toxic3 cxcted exposure limits (established in consultation with the health 

and safety manager), or if flammables exceed 10% of thc LEL above 

background or if oxygen deficient cmditions ( K  19.5%) are noted. 

5,  Entry into mcloscd vesscI~  will require provision of frcsh air using a 

forced draf t  ,upply introduced so us to thcrouihly purge the confined 

spacc (i.e. no 'dead air" spaces) throughout the duration of entry. Provision 

of air to othcr confined space structures is desirable, where fcasible. 

Manholes a r  other vessel openings will  bc secured in the open position to 

facilitate air movement. 

Illumination to confined spaces must be provided using explosion proof, 

low voltage (< 24 volt) lighting supplies. Only properly grounded tools 

with perfect eiectrical connections will be allowed in canfined spaces. In  

locations wherc flammable atmospheres could develop or flarnmabIc 

r e~ iducs  arc present, the space must be isolated from all sourcts of ignition. 

Respiratory protection for confined apace entry must be aeiccted (in 

consuItation with thc safety and health manager) based upon antfcipatcd 

harards including toxic chcmicala with poor warning propcrtics or potential 
oxygen deficient atmospheres. 

Personnel .who must enter confined spaces should be equipped with life 

lints, htmcsses or wristlets. Wristlets are preferred where removal of the 

individual is complicated by tight access or small openings (c.g. manholes). 



Whcrc ladders arc necessary f o r  catry to c ~ n f i n e d  areas, thcy must be m d c  

sccurc a t  the top and rerosin in placa throughout the entry. Any ladders 

used for  entry must be in  good condirion, properly positioned 

(approximately 1/4 of the climbing height away from the wall at the base) 

and equipped with non-dip feet. 

Entry shall be under the continuous watch of a designated obscrver who is 

knowledgeable in the  usc of emergency rcscue equipment and has 

immediate access to communication cquiprncnr, alarms o r  other mesns to 

summon emergency assistance including personnel trained in appropriate 

first aid proccdurm. The observer shall be alert to developing signs of 

hazardous exposure or conditions, and be in constsnt communication with 

the personnel inside, 

a. The obscrver will not enter the confined space, but will initiate 

evacuation or trigger emergency rcscue shbuld the need arise. 

, 
Emtrgcncy equipment ncczssary to cf fect emergency rescue including. l ife 

lines, positive prcssurc self contained breathing apparatus, and rirc 

extinguishers (where flammability is a concern) must bc irnmcdiatcly 

available a t  the confined space cntry site. 

Sufficient standby personnel shall be immediately available to effect, 

emergency rescue and render first aid. 

The occurrence of an injury. a apill or fire in the confined space, or job 

interruption for  more than ans hour, shall void the current confined space 

cntry permit. 

A authorization procedure for  confined space entry i~ necessary to assure adequate 

SUppOtt personnel and supplies are present and proper procadurcs are followed. 

CompIctcd tuthorizations shall be signed by ernployc:~ who perform the cntry, designated 
observers and the project manager's on site deiegate. 
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Authorizstiona should be considtrcd valid for one shift only. The authorizstion shall bc 

immediately available at the job site. Completed authorizations ahsil be retained as part 

of project docamentation. 

The authorization will contain site specific details regarding hazards anticipated and 

precautions to be used during the entry. 



I..?". 

Confirmatorv S a m ~ l i n ~  Plan 

lntroduction 

Pursuant  to the  Approved Interim Remediat ion Plan f o r  s i te  #734048, soil will be 

excavated f r o m  the impacted area. T h e  Sampling Plan has been prepared to detai l  
1 

the procedures to  bc followed for  sampling a n d  analysis  of soil fo r  post excavation 

conf i rmat ion  a t  the  listed portion of thc Clark  Proper ty  a s  describcd and shown in 

Appendix A of  t he Agreement and  Dctcrmination ("Clark Site"). 

A. Soil Excavation 

Soil will be excavated f rom the Clark Si te  to a  min imum dep th  of 13 fee t  which is 

the requirement fo r  thc  installation of the  proposed foundat ion .  Addit ional  

vertical excavation in selected areas  will cont inue  unti l  a  f ield HNU meter 

indicates t ha t  the  VOC lcvels in thc remaining unexcavated soils may bc below the  

5 ppm total and  I ppm indiv idual  volatile organic parameter  cr i ter ia ,  a s  described 

in Section 2.1 of the Approved Interim Remedint ion Plan. 

At that  point samples will be taken f rom the  base of  the  unexcavated area  a n d  

analyzed by an on-site gas chromatograph (GC) to de t e rmine  whethcr  the area f rom 

which the sample was taken fu l f i l l s  thc  "5 and  I" cr i ter ia .  

I f  thc c r i te r ia  is met, cxcavation wi l l  end  in that  port ion of the  Clark Site. If the 

"5 and  1" cr i tcr ia  is not met, cxcavation will cont inue  i n  t ha t  area ( the  soil 

transported to the t reatment  s t ruc ture)  unti l  a  GC-analyzed samplc indicates the 

rcpresentative area meets the "5 and  1 "  cri ter ia .  

For purposes of this  plan,  a n y  soil cxcavated f r o m  the  C la rk  Site which is not 

tested in  accordance with the  proccdures detai led in this  plan will be handled as 

contaminated soil a n d  transported to the t reatment  s t ruc ture .  
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B. Post Excavation Samoling 

Latcral and vertical cxcavation wil l  continue until VOC screening of soil using the 

PID, followed by  GC analysis, dcmonstrates that uncontaminated soil rcmains. 

Confirmatory samples will be collected from the base and walls of the excavation 

using a 50-foot grid spacing. Samples will be collected with a stainless steel trowel 

and analyzed for VOC's with on-sit'e GCs. If, af ter  excavation has proceeded 

sufficiently to enable building foundation construction and sample results confirm 

that remaining soil meets the "5 and 1" criteria, excavation will ccase. If on-site 

GC rcsults indicate a sample contains a VOC concentration greater than the "5 and 

I "  criteria, cxcavation will continuc in the vicinity of that sample using the same 

post cxcavation sampling procedures as stated. 

C. Oualitv Assurance/Ouali tv Control 

Analysis by GC will include the parameters a t  the site which have been identified 

in the greatest concentration in the soil. These include trans-l,2-dichloroethene, 

cis-1,2-dichloroethene, benzene, trichioroethene, toluene, tetrachloroethene, vinyl 

chloride, meta- & para-xylenes, and ortho-xylenes. The reporting limit for these 

compounds is 0.5 ppm (mg/kg). Chromatograms generated during GC analysis as a 

result of this Plan will be retained and available on-site for review and submitted 

to the Department following completion of the excavation activities. Each 

chromatogram generated pursuant to this Plan will be labelled with the date and 

time of analysis, sample number, dilution information and volume of sample 

injected into the gas chromatograph. In addition, all peaks will be labeled with 

either the retention time or compound identification. 

Quality assurance/quality control measures used during on-site G C  analysis will 

include the initial and continuing calibration of the gas chromatograph, the 

analysis of laboratory blanks, laboratory spikes and spike duplicates. Prior to 

analysis a three point initial calibration curve will be prepared for  each compound 

of interest with the reporting limit concentration as the low concentration standard 

of the calibration curve. Utilizing a mid-point concentration standard for each 

compound of interest (continuing calibration standard), the field laboratory will 

analyze the continuing calibration standard along with a laboratory blank once 

every twelve hours. If the percent difference between the initial and  continuing 
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calibration of any compound o i  intcrcst exceeds 25'?/0. a n  initial cal ibration for  the 

gas chromatograph will  be prcpared and any sample that  exhibits a n  individual  

compound concentration o i  lcss than 1.0 ppm will be reanalyzed. In addit ion,  the 

retention time of cach pcak must fa11 within the retention time window (fl.30 

minutes). If the retention time falls outsidc the window, the ficld laboratory will 

ei ther reanalyze the affected sample or evaluate the chromatogram with e i ther  the 

expanded or shifted windows. The field laboratory will not make a n y  corrections 

to the analytical  results to cornpcnsate for  any  blank contamination. Laboratory 

spikes and  spike duplicates will bc analyzed cither once every twelve hours or once 

every twenty samples analyzed. 

Confirmatory analyses by US EPA SW-846, third edition (Nov. 1986) Method 8240 

will  also be provided by testing split samples from ten percent (10%) of samples a t  

an  acceptable off-site analytical laboratory, or  as required by the  Department. 

Additionally confirmatory soil sampling will be conducted fo r  the Target  

Compound List (TCL) parameters by Contract Laboratory Procedure (CLP) 

protocol as  required by the Department. 

Quali ty assurance/quality control measures used during soil sampling will include 

one blind duplicate sample per 10 samples collected and one equipment blank per 

day. Collection tools, including stainless steel trowels, hand augers or hollow rods, 

will be decontaminated between samples by employing the following procedures: 

o tap water rinse 

o Alconox detergent scrub 

o tap water rinse 

o methanol rinsc 

o deionized water rinse 

o a i r  dry  

Quali ty assurance/quaiity control measures used during soil screening will include 
calibration of the PID equipment at  least once per work shift.  



Gundle Lining Systems Inc 

19103 Gundle Rd. Phone: (713) 443-8564 
Houston, Texas 77073 Toll Free: (800) 435-2008 
U.S.A. Telex: 4620281 GUNDLE HOU 

Fax: (713) 875-6010 

February 23,1990 

Mr. Dave Hill 
PYRAMID ONONDAGA 
Clinton Exchange - 4 Clinton Street 
Syracuse, NY 13202 

Dear Mr. Hill: 

It was interesting talking with you on the telephone. As I mentioned, Gundle Lining 
Systems Inc is the leader in the manufacturing and installation of High Density 
Polyethylene (HDPE) flexible membrane lining systems. 

Gundle's proprietary process of manufacturing 22.5 foot wide, homogeneous sheets (no 
factory seams), coupled with our patented extrusion welding system for field installation, 
allows us to provide secure and cost effective containment in diverse applications such as 
hazardous waste landfills, sewage lagoons, oil field ponds, solid waste landfills, brine ponds, 
heap leach pads and water storage facilities along with floating covers, tanks, secondary 
containment, etc. 

I hope that you will find the enclosed information useful. Please do not hesitate to contact 
me if you have any questions or need additional information. 

Regards, 

SPECIALTY APPLICATIONS DIVISION 

Don Hildebrandt 
National Sales Manager 



Gundle Lining Systems Inc 

19103 Oundle Rd. Phone: (713) 443-8564 
Houston. Tsxnr 77073 Toll Free: (&60\ 435-2W.9 
U.8.A. Telex: 420261 GUNDLE HOW 

Fax: (7131 676-8010 

February 22,1990 

VIA FACSIMILE 
(315) 451-6271 

Mr. Don Carsto 
COENGELPMSCAR 
4615 Crossroads Park Drive 
Liverpool, NY 13088 

Dear Mr. Carsto: 

As per our co~lversatio~l regarding an ilnper~rleable lirrer L~elow the access road iu your 
containment structure, Gundle recommends the installation of a 30 mil High Deasit 
Polyethylene (HDPE) Liner. I-IDPE is a very chetnically resistant protluct vsit ?' 1 

excellent strength characteristics, and is used in every RClRA (Superfil~ld) I .~ndf i l l  as 
the y rimary liner. 

If ou have an questions regarding this product, please do not hesitate to contact me at 
(860) 43s-2ooH 

Regards, 

SPECIALTY APPLICATIONS DIVISION 

Steven L. Baker 
Kegional Manager 



TECHNICAL SPECIFICATIONS 

TEMPORARY CONTAINMENT STRUCTURE 

CAROUSEL CENTER 

C I T Y  OF SYRACUSE 

ONONDAGA COUNTY, NEW YORK 

IT IS A WOLATW OF LAW FOP, ANY PERSUN. 
UNLESS HE IS ACT1616 UNDER THE DIRECTION OF 
1 UCENSED PRoFEsslOH/U ENSlWEER. TO ALTER 
THtS rnUIYEPIT. 

. . 

MICHAEL S. KOLCESKI . P . .  t 

O'BRIEN & GERE ENGINEERS, INC. 
5000 BRITTONFIELD PARKWAY 
SYRACUSE, NEW YORK 13221 
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MATERIALS AND PERFORMANCE - SECTION 1 

EARTHWORK 

'MP-1 .O1 GENERAL 

A. Work Specif ied 
1. Excavation and back f i l l ing  inc lud ing t h e  loosening, 

removing, ref i l l ing,  t ranspor t ing ,  storage and disposal o f  
all materials classif ied as "ear th"  necessary t o  be removed 
f o r  t h e  construct ion and completion o f  all wo rk  under  t h e  
Contract .  

2. Excavation t o  t h e  w id ths  and depths shown on t h e  
Cont rac t  Drawings, specif ied o r  d i rected.  

B.  Related Work Specif ied Elsewhere 
1. RockRemoval  
2. S t ruc tu ra l  Excavation, Backf i l l  and Compaction 
3. Trenching,  Backf i l l ing  and Compacting 
4. Selected Fi l l  
5 .  Embankment 

C. Def in i t ions 
1. Excavation ( o r  Trench ing)  

a. Grubbing,  s t r ipp ing ,  removing, s tor ing  and re-  
hand l ing  of all materials o f  eve ry  name and na tu re  
necessary t o  be  removed f o r  all purposes incidental 
t o  t h e  construct ion and completion o f  all t h e  ;~!f:;k 
u n d e r  construct ion;  

b .  A l l  sheeting, sheetpi l ing, b rac ing  and shcrring, and 
t h e  placing, d r i v ing ,  c u t t i n g  o f f  and removing o f  t h e  
same; 

c. A l l  d ik ing ,  d i tch ing,  f luming, cofferdamming, pump- 
ing, bai l ing, dra in ing,  well point ing,  o r  otherwise 
d isposing o f  water; 

d .  T h e  removing and disposing o f  all surp lus  materials 
f rom t h e  excavations in t h e  manner specified; 

e. The  maintenance, accommodation and protect ion o f  
t rave l  and t h e  temporary pav ing  o f  highways, roads 
and dr iveways;  

f. T h e  suppor t i ng  and pro tec t ing  o f  all t racks,  rails, 
bui ld ings,  curbs,  sidewalks, pavements, overhead 
wires, poles, trees, vines, shrubbery ,  pipes, 
sewers, condui ts  o r  o ther  s t ruc tu res  o r  p r o p e r t y  in 
t h e  v i c i n i t y  o f  t h e  work, whether  over -  o r  
underg round  o r  which appear w i th in  o r  adjacent t o  
t h e  excavations, and t h e  restorat ion o f  t h e  same in 
case o f  settlement o r  o the r  i n j u r y ;  

g. A l l  temporary b r i d g i n g  and fencing and t h e  removing 
o f  same. 



2. Ear th  
a. A l l  materials such as sand, gravel ,  clay, loam, 

ashes, cinders, pavements, muck, roots o r  pieces o f  
t imber, so f t  o r  d is in tegra ted  rock, n o t  r e q u i r i n g  
blast ing, ba r r i ng ,  o r  wedging f rom t h e i r  o r ig ina l  
beds, and speci f ica l ly  exc lud ing  al l  ledge o r  bed rock  
and ind iv idua l  boulders o r  masonry l a rge r  t h a n  one- 
ha l f  cub ic  y a r d  in volume. 

3. Back f i l l  
a. T h e  re f i l l i ng  o f  excavat ion and t renches t o  t h e  l ine  o f  

filling indicated on t h e  Cont rac t  Drawings o r  as 
d i rec ted  us ing  materials su i table f o r  r e f i l l i n g  o f  
excavat ions and trenches; and t h e  compacting o f  al l  
materials used in filling o r  re f i l l i ng  by ro l l ing,  
ramming, water ing,  puddling, etc., as may be 
requ i red .  

4. Spoil 
a. Su rp lus  excavated materials n o t  requ i red  o r  n o t  

su i table f o r  back f i l l s  o r  embankments. 
5. Embankments 

a. F i l ls  cons t ruc ted  above t h e  or ig ina l  sur face o f  t h e  
g r o u n d  o r  such o the r  elevat ion as speci f ied o r  
d i rec ted  . 

6. L imi t ing Subgrade 
a. T h e  unders ide  o f  t h e  p ipe  ba r re l  f o r  pipel ines. 
b.  T h e  unders ide  o f  foo t ing  l ines f o r  s t ruc tu res .  

7. Excavat ion Below Subgrade 
a. Excavat ion below t h e  l imi t ing subgrades o f  s t r u c t u r e s  

o r  pipel ines. 
b .  Where materials encountered a t  t h e  l imi t ing subgrades 

are  n o t  su i table f o r  p rope r  suppor t  o f  s t ruc tu res  o r  
pipelines, t h e  Cont rac tor  shall excavate t o  such new 
l ines and grades as requ i red .  

D. Appl icable Codes, Standards and Specif icat ions 
1. American Society f o r  Tes t i ng  and Materials (ASTM) 

MP-1.02 DESCRIPTION OF MATERIALS 

A. Wood Sheeting and Brac ing  
1. Shall be  sound and s t ra igh t ;  f r e e  f rom cracks, shakes and  

la rge  o r  loose knots; and shall have dressed edges where 
di rec ted  . 

2. Shall conform t o  National Design Specif icat ions f o r  Stress 
Grade Lumber hav ing  a minimum f i b e r  s t ress  of 1200 
pounds p e r  square inch.  

3.  Sheeting and b rac ing  t o  b e  lef t- in-place shal l  b e  p ressu re  
t rea ted  in accordance w i th  ASTM D 1760 f o r  t h e  t y p e  of 
lumber used and w i th  a preserva t ive  approved b y  t h e  
Engineer.  



B. Steel Sheeting and Brac ing 
I. Shall be  sound; 
2. Shall conform t o  ASTM A 328 w i th  a minimum th ickness o f  

3/8 inch. 

MP-1.03 UNAUTHORIZED EXCAVATION 

A. Whenever excavations are  car r ied  beyond o r  below t h e  l ines and 
grades shown on t h e  Cont rac t  Drawings, o r  as g i ven  o r  
d i rec ted by t h e  Engineer, al l  such excavated space shall be 
re f i l led  w i t h  special g ranu lar  materials, concrete o r  o the r  
materials as t h e  Engineer may d i rec t .  A l l  re f i l l i ng  o f  
unauthor ized excavations shall be  a t  t h e  Contractor 's  expense. 

B. A l l  material which slides, fa l ls  o r  caves in to  t h e  established 
l imits o f  excavations due t o  any  cause whatsoever, shall be  
removed and disposed o f  a t  t h e  Contractor 's  expense and no 
ex t ra  compensation wi l l  be  paid t h e  Contractor  f o r  any materials 
ordered f o r  re f i l l i ng  t h e  vo id  areas l e f t  by t h e  slide, fa l l  o r  
cave-in. 

MP-1.04 REMOVAL OF WATER 

A .  General 
1. T h e  Contractor  shall a t  al l  times p rov ide  and maintain 

p roper  and sat is factory means and devices f o r  t h e  removal 
o f  all water  en ter ing  t h e  excavations, and shall remove all 
such water  as fas t  as it may collect, in such manner as 
shall n o t  i n te r fe re  w i t h  t h e  prosecution o f  t h e  work  o r  t h e  
p roper  p lac ing o f  pipes, s t ructures,  o r  o ther  work .  

2. Unless otherwise specif ied, al l  excavations which ex tend 
down t o  o r  below t h e  stat ic  groundwater  elevations shall 
be dewatered b y  lower ing and maintaining t h e  groundwater  
beneath such excavations a t  all times when work  thereon i s  
in progress,  d u r i n g  subgrade preparat ion and t h e  placing 
o f  t h e  s t r u c t u r e  o r  p ipe  thereon. 

3. Water shall n o t  be  allowed t o  r i se  ove r  o r  come in contact 
w i t h  any  masonry, concrete o r  mortar,  u n t i l  a t  least 24 
hours  a f t e r  placement, and no stream o f  water shall be  
allowed t o  f low ove r  such work  u n t i l  such time as t h e  
Engineer may permit.  

4. Where t h e  presence o f  f i ne  gra ined subsurface materials 
and a high groundwater  table may cause t h e  upward f low 
o f  water  i n to  t h e  excavation w i th  a resu l t ing  q u i c k  o r  
unstable condit ion, t h e  Contractor  shall instal l  and operate 
a well po in t  system t o  p reven t  t h e  upward f low o f  water  
during construct ion.  

5. Water pumped o r  dra ined from excavations, o r  any  sewers, 
d ra ins  o r  water courses encountered in t h e  work, shall be  
disposed o f  in a suitable manner w i thout  injury t o  adjacent 
p roper t y ,  t h e  work  under  construct ion, o r  t o  pavements, 
roads, d r ives ,  and water courses. No water shall be d is -  



charged t o  san i ta ry  sewers. San i ta ry  sewage shall b e  
pumped t o  san i ta ry  sewers o r  shall be disposed of by an 
approved method. 

6. A n y  damage caused by o r  resu l t ing  f rom dewater ing 
operat ions shall be  t h e  sole responsib i l i ty  o f  t h e  
Contractor .  

6. Work I.ncluded 
1. T h e  construct ion and removal o f  cofferdams, sheeting and 

bracing,  and t h e  f u r n i s h i n g  o f  materials and labor 
necessary there for .  

2. T h e  excavation and maintenance o f  d i tches and sluiceways. 
3. T h e  fu rn i sh ing  and operat ion o f  pumps, well points, and 

appliances needed t o  maintain thorough dra inage o f  t h e  
w o r k  in a sat is factory manner. 

C. Well Point Systems 
1 . Instal lat ion 

a. The  well po in t  system shall be designed and insta l led 
b y  o r  under  t h e  superv is ion o f  an organizat ion whose 
pr inc ipa l  business is  well po in t ing  and which has a t  
least f i ve  consecutive years o f  similar experience and 
can fu rn i sh  a representat ive l i s t  o f  sat is factory 
similar operat ions. 

b .  Well po in t  headers, points and o the r  pe r t i nen t  
equipment shall n o t  be placed wi th in  t h e  l imits o f  t h e  
excavation in such a manner o r  location as t o  
i n te r fe re  w i th  t h e  lay ing  o f  p ipe  o r  t rench ing  
operat ions o r  w i th  t h e  excavation and construct ion o f  
o the r  s t ruc tures .  

c.  Detached observat ion wells o f  similar construct ion t o  
t h e  well points shall be instal led a t  in terva ls  o f  n o t  
less than  50 feet  along t h e  opposite side o f  t h e  
excavation f rom t h e  header p ipe  and l ine o f  well 
points, t o  a depth  o f  a t  least f i v e  fee t  below t h e  
proposed excavation. I n  addit ion, one well po in t  in 
eve ry  50 feet  shall be f i t t e d  w i th  a tee, p l u g  and 
va lve  so t h a t  t h e  well po in t  can be converted f o r  use 
as an observat ion well. Observat ion wells shall b e  
n o t  less than  1-1/2" in diameter. 

d. Standby gasoline o r  diesel powered equipment shall 
be prov ided so t h a t  in t h e  event  o f  fa i lu re  o f  t h e  
operat ing equipment, t h e  s tandby equipment can b e  
read i ly  connected t o  t h e  system. The  s tandby 
equipment shall be  maintained in good o r d e r  and 
actuated regu la r l y  no t  less than  twice a week. 

2. Operat ion 
a. Where well points are  used, t h e  groundwater  shall be  

lowered and maintained cont inuously (day  and n i g h t )  
a t  a level n o t  less than two feet  below t h e  bottom o f  
t h e  excavation. Excavation wi l l  no t  be permi t ted a t  a 
level lower than two feet above t h e  water level as 
indicated b y  t h e  observat ion wells. 



b.  T h e  e f f luent  pumped f rom t h e  well points shall be  
examined per iodical ly  by qual i f ied personnel t o  
determine if t h e  system i s  operat ing sat is factor i ly  
w i thout  t h e  removal o f  f ines. 

c. T h e  water  level shall n o t  be permi t ted t o  r ise  until 
construct ion in t h e  immediate area i s  completed and 
t h e  excavation backf i l led. 

STORAGE OF MATERIALS 

Sod 
1. A n y  sod c u t  during excavation shall be  removed and 

stored d u r i n g  construct ion so as t o  preserve t h e  grass 
growth .  Sod damaged whi le in storage shall be replaced in 
l i ke  k i n d  a t  t h e  sole expense o f  t h e  Contractor .  

Topsoi l  
1. Topsoil sui table f o r  f ina l  g rad ing  shall be removed and 

stored separately f rom other  excavated material r 

Excavated Materials 
1. A l l  excavated materials shall be  stored in locations so as 

n o t  t o  endanger t h e  work,  and so t h a t  easy access may be  
had a t  all times t o  all pa r t s  o f  t h e  excavation. Stored 
materials shall be  kep t  neat ly  p i led and trimmed, so as t o  
cause as l i t t l e  inconvenience as possible t o  pub l ic  t rave l  o r  
t o  adjo in ing p r o p e r t y  holders. 

2.  Special precautions must be taken t o  permi t  access a t  all 
times t o  f i r e  hydrants ,  f i r e  alarm boxes, police and f i re  
department dr iveways,  and o the r  points where access may 
invo lve  t h e  safety and welfare o f  t h e  general publ ic .  

DISPOSAL OF MATERIALS 

Spoil Material 
1. A l l  spoil shall be  t ranspor ted and placed on t h e  si te o f  t h e  

work  a t  t h e  locations and t o  t h e  elevations and grades 
shown on t h e  Cont rac t  Drawings, o r  if spoil areas a re  no t  
shown, all spoil materials shall be  disposed o f f  t he  s i te a t  
locations selected and obtained b y  t h e  Contractor .  

2 .  T h e  sur face o f  al l  spoil areas shall be graded and dressed 
and no uns igh t l y  mounds o r  heaps shall be l e f t  on 
completion o f  t h e  work .  

SHEETING AND BRACING 

1 nstal lat ion 
1. The  Contractor  shall f u rn i sh ,  place and maintain such 

sheeting, b rac ing  and shor ing  as may be requ i red  t o  
suppor t  t h e  sides and ends o f  excavations in such manner 
as t o  p r e v e n t  any  movement which could, i n  any  way, 
i n j u r e  t h e  pipe, s t ruc tures ,  o r  o ther  work; diminish t h e  



wid th  necessary f o r  construct ion; otherwise damage o r  
delay t h e  w o r k  o f  t h e  Contract;  endanger ex is t ing  
st ructures,  pipes o r  pavements; o r  cause t h e  excavation 
l imits t o  exceed t h e  r igh t -o f -way l imits. 

2.  I n  no  case wi l l  b rac ing  be  permi t ted against pipes o r  
s t ruc tu res  in t renches o r  o the r  excavations. 

3. Sheeting shall be d r i v e n  as t h e  excavation progresses, 
and in such manner as t o  maintain pressure  against t h e  
or ig inal  g round  a t  al l  times. T h e  sheeting shall be  d r i v e n  
ver t ica l ly  w i th  t h e  edges tight together, and all b rac ing  
shall be o f  such design and s t reng th  as t o  maintain t h e  
sheeting in i t s  p roper  posit ion. 

4. The  Contractor  shall be  solely responsible f o r  t h e  
adequacy o f  all sheeting and bracing.  

B. Removal 
1. I n  general, al l sheeting and bracing,  whether  o f  steel, 

wood o r  o the r  material, used t o  suppor t  t h e  sides o f  
t renches o r  o ther  open excavations, shall be  w i thdrawn as 
t h e  t renches o r  o the r  open excavations a re  being ref i l led.  
T h a t  por t ion  o f  t h e  sheeting ex tend ing below t h e  top  o f  a 
p ipe  o r  s t ruc tu ra l  foundation shall no t  be wi thdrawn, 
unless otherwise'  directed, before more than  s i x  inches o f  
ear th  i s  placed above t h e  top  o f  t h e  p ipe  o r  s t ruc tu ra l  
foundation and before any  brac ing  i s  removed. T h e  voids 
lef t  by t h e  sheeting shall be care fu l l y  re f i l led  w i t h  
selected material and rammed tight w i t h  tools especially 
adapted f o r  t h e  purpose o r  otherwise as may be  approved.  

2 .  T h e  Contractor  shall no t  remove sheeting and b rac ing  
until t h e  w o r k  has attained t h e  necessary s t reng th  t o  
permi t  p lac ing o f  backf i l l .  

C. Le f t  in Place 
1. If, t o  serve any purpose o f  h i s  own, t h e  Contractor  f i les a 

wr i t t en  request  f o r  permission t o  leave sheeting o r  b rac ing  
in t h e  t rench  o r  excavation, t h e  Engineer may g r a n t  such 
permission, in wr i t ing ,  on  condi t ion t h a t  t h e  cost o f  such 
sheeting and brac ing be  assumed and paid by t h e  
Contractor .  

2.  T h e  Contractor  shall leave in place all sheeting, shor ing  
and brac ing which are shown on t h e  Cont rac t  Drawings o r  
specif ied t o  be  l e f t  in place o r  which t h e  Engineer may 
order ,  in wr i t ing ,  t o  be  l e f t  in place. Al l  shoring, sheet- 
ing and brac ing shown o r  ordered t o  be  l e f t  in place wi l l  
be paid f o r  under  t h e  appropr iate item o f  t h e  Contract .  
No payment allowance wi l l  be  made f o r  wasted ends o r  f o r  
por t ions above t h e  proposed cutof f  level which are  d r i v e n  
down instead o f  cu t -o f f .  

3. I n  case sheeting is  l e f t  in place, it shall be c u t  o f f  o r  
d r i v e n  down as d i rected so t h a t  no  por t ion  o f  t h e  same 
shall remain w i th in  12 inches o f  t h e  s t ree t  subgrade o r  
f in ished g round  surface. 



A. General 
1. A l l  excavations shall be  backf i l led t o  t h e  or ig ina l  sur face 

of t h e  g r o u n d  o r  t o  such o ther  grades as may be  shown, 
specif ied o r  d i rected.  

2. Backf i l l ing  shall be done w i t h  suitable excavated materials 
which can be  sat is factor i ly  compacted during re f i l l i ng  o f  
t h e  excavation. I n  t h e  event  t h e  excavated materials a re  
n o t  suitable, Special Back f i l l  as specif ied o r  o rdered by 
t h e  Engineer shall be  used f o r  backf i l l ing.  

3. A n y  settlement occu r r i ng  in t h e  backf i l led excavations 
shall be  re f i l led  and compacted. 

B.  Unsuitable Materials 
1. Stones, pieces o f  r o c k  o r  pieces o f  pavement greater  than  

one cub ic  foot  in volume o r  greater  than 1.5 feet  in any  
s ingle dimension shall n o t  be  used in any  por t ion  o f  t h e  
backf i l l .  

2. Al l  stones, pieces o f  r o c k  o r  pavement shall be d i s t r i bu ted  
t h r o u g h  t h e  back f i l l  and a l ternated w i th  ear th  back f i l l  in 
such a manner t h a t  al l  in terst ices between them shall be 
f i l led  w i t h  ear th.  

3. Frozen ea r th  shall n o t  be  used f o r  back f i l l ing .  

C. Compaction and Densi ty  Contro l  
1. T h e  compaction shall be as specif ied f o r  t h e  t y p e  o f  

ear thwork,  i .e., s t ruc tura l ,  t rench ing  o r  embankment. 
a. The  compaction specif ied shall be t h e  percent  o f  

maximum dry dens i ty .  
b. The  compaction equipment shall be suitable f o r  t h e  

material encountered. 
2. Where required,  t o  assure adequate compaction, in-place 

dens i ty  tes t  shall be  made b y  an approved tes t ing  
laboratory.  
a. T h e  moisture-density relat ionship o f  t h e  back f i l l  

material shall be determined b y  ASTM D698, Method 
D. 
1) Compaction curves  f o r  t h e  f u l l  range of 

materials used shall be developed. 
b .  In-place dens i ty  shall be  determined b y  t h e  methods 

o f  ASTM Dl556 o r  ASTM D2922 and shall be  
expressed as a percentage o f  maximum d r y  densi ty .  

3. Where required,  t o  obta in t h e  optimum moisture content, 
t h e  Cont rac tor  shall add, a t  h i s  expense, su f f i c ien t  water 
during compaction t o  assure t h e  specif ied maximum dens i ty  
o f  t h e  backf i l l .  I f ,  due t o  ra in  o r  o ther  causes, t h e  
material exceeds t h e  optimum moisture content, it shall be 
allowed t o  dry, assisted if necessary, before resuming 
compaction o r  filling ef fo r ts .  

4. T h e  Contractor  shall be  responsible f o r  all damage o r  
injury done t o  pipes, s t ruc tures ,  p r o p e r t y  o r  persons due  
t o  improper placing o r  compacting o f  backf i l l .  



MP-1.09 OTHER REQUl REMENTS 

A. Drainage 
1. A l l  material deposited in roadway d i tches o r  o the r  water  

courses shal l  be  removed immediately a f t e r  back f i l l i ng  i s  
completed and  t h e  section, grades and contours  o f  such 
d i tches o r  water  courses res tored t o  t h e i r  o r ig ina l  
condit ion, in o r d e r  t h a t  sur face dra inage wi l l  b e  
obs t ruc ted  n o  longer t h a n  necessary. 

B. Unf in ished Work 
1. When, f o r  any  reason, t h e  w o r k  i s  t o  b e  l e f t  unf in ished,  

al l  t renches and excavat ions shal l  b e  f i l l ed  and al l  
roadways, sidewal k s  and watercourses l e f t  unobst ruc ted  
w i t h  t h e i r  surfaces in a safe and sa t is fac tory  condi t ion.  
T h e  sur face o f  al l  roadways and sidewalks shal l  have a 
temporary  pavement. 

C. Hau l ing  Material on  Streets 
1. When it i s  necessary t o  haul  mater ial  o v e r  t h e  s t ree ts  o r  

pavements, t h e  Cont rac tor  shall p rov ide  sui table tight 
vehicles so as t o  p r e v e n t  deposits o n  t h e  s t ree ts  o r  pave- 
ments. In al l  cases where any  materials a re  d ropped  f rom 
t h e  vehicles, t h e  Cont rac tor  shall clean u p  t h e  same as 
o f ten  as requ i red  t o  keep t h e  crosswalks, s t ree ts  and  
pavements clean and f r e e  f rom dirt, mud, stone and o the r  
hauled material. 

D. D u s t  Contro l  
1. I t  shall be  t h e  sole respons ib i l i t y  o f  t h e  Cont rac tor  t o  

cont ro l  t h e  d u s t  created b y  any  and al l  o f  h i s  operat ions 
t o  such a degree t h a t  it wi l l  n o t  endanger t h e  safety and  
wel fare o f  t h e  general pub l ic .  

E. T e s t  Pi ts  
1. For  t h e  purpose o f  ob ta in ing  detai l  locations o f  under -  

g r o u n d  obstruct ions,  t h e  Cont rac tor  shall make 
excavat ions in advance o f  t h e  work .  Payment f o r  t h e  
excavat ions ordered b y  t h e  Engineer wi l l  be  made u n d e r  
an appropr ia te  item o f  t h e  Contract .  



MATERIALS AND PERFORMANCE - .SECTION 2 

ROCK REMOVAL 

GENERAL 

Work Specif ied 
1. Rock removal t o  t h e  w id ths  and depths  shown on t h e  

Cont rac t  Drawings o r  as d i rec ted by t h e  Engineer, 
inc lud ing t h e  loosening, removing, t ranspor t ing ,  s to r ing  
and disposal o f  al l  materials r e q u i r i n g  blast ing, ba r r i ng ,  
o r  wedging f o r  removal f rom t h e i r  or ig inal  beds. 

2. Backf i l l  o f  r o c k  excavations w i t h  acceptable materials. 

Related Work Specif ied Elsewhere 
1. Ear thwork  
2. S t ruc tu ra l  Excavation, Backf i l l  and Compaction 
3. Trench ing,  Backf i l l ing  and Compacting 
4. Selected Fi l l  
5 .  Embankment 

Def in i t ions 
1. Rock 

a. A l l  pieces o f  ledge o r  bedrock, boulders o r  masonry 
l a rge r  than  one-half cubic y a r d  in volume. 

b. A n y  material requ i r i ng  blasting, ba r r i ng ,  o r  wedging 
f o r  removal f rom i t s  or ig inal  bed. 

SUBMITTALS 

Before any b las t ing  operat ions begin t h e  Contractor  shall obta in 
all permits and licenses required.  

BLASTING 

General 
1. Handl ing o f  explosives and b las t ing  shall be  done on ly  b y  

experienced persons. 
2. Handl ing and b las t ing  shall b e  in accordance w i th  al l  

Federal, State and local laws, ru les  and regulat ions 
re la t ing  t o  t h e  possession, handl ing, storage and 
t ranspor ta t ion  and use o f  explosives. 

3. Al l  blasts in open c u t  shall be  p roper l y  covered and 
protected w i t h  approved b las t ing  mats. 

4. Charges shall be  o f  such size t h a t  t h e  excavation wi l l  n o t  
be u n d u l y  la rge and shall be so ar ranged and timed t h a t  
adjacent rock,  upon o r  against which pipel ines o r  
s t ruc tu res  are  t o  be  bu i l t ,  wi l l  n o t  be  shattered. 

5 .  Blast ing wi l l  n o t  be permi t ted w i th in  25 feet  o f  pipel ines o r  
s t ruc tu res .  



6. A l l  ex i s t i ng  pipes o r  s t r u c t u r e s  exposed d u r i n g  excavat ion 
shal l  b e  adequately p ro tec ted  f rom damage before  p r o -  
ceeding w i t h  t h e  b last ing.  

B.  Repair o f  Damages Due t o  B las t ing  
1. A n y  injury o r  damage t o  t h e  w o r k  o r  t o  ex i s t i ng  p ipes o r  

s t ruc tu res  shal l  b e  repa i red  o r  r e b u i l t  by t h e  Cont rac tor  
a t  h i s  expense. 

2 .  Whenever b las t ing  may damage adjacent rock,  p ipes o r  
s t ruc tures ,  b las t ing  shall b e  d iscont inued a n d  t h e  r o c k  
removed by drilling, b a r r i n g ,  wedging o r  o the r  methods. 

C.  Explosives 
1. A t  n o  time shal l  an excessive amount o f  explosives be  k e p t  

a t  t h e  s i te  o f  t h e  work .  Such explosives shal l  b e  stored, 
handled and used in conformi ty  w i t h  a l l  appl icable laws 
and regulat ions. 

2. Accurate da i l y  records  shall b e  kep t  showing t h e  amounts 
o f  explosives o n  hand, b o t h  a t  t h e  s i te  and a t  a n y  storage 
magazine, t h e  quant i t ies  received and issued, and t h e  
purpose f o r  wh ich  issued. 

3. T h e  Cont rac tor  shal l  b e  responsible f o r  any  damage o r  
i n j u r y  t o  any  persons, p r o p e r t y  o r  s t ruc tu res  as a r e s u l t  
o f  h i s  handl ing,  s torage o r  use o f  explosives. 

D. Rock Clearance in Trenches 
1. Ledge rock, boulders and la rge  stones shall b e  removed 

f rom t h e  sides and  bottom o f  t h e  t r e n c h  t o  p r o v i d e  
clearance f o r  t h e  specif ied embedment o f  each p i p e  
section, jo in t  o r  appurtenance; but in no instance shal l  
t h e  clearance be less t h a n  6-inches. Addi t ional  clearance 
a t  t h e  p ipe  bel l  o r  jo in t  shal l  b e  p rov ided  t o  allow f o r  t h e  
p r o p e r  make-up o f  t h e  jo int .  

2 .  A t  t h e  t rans i t i on  from an ea r th  bottom t o  a rock  bottom t h e  
minimum bottom clearance shal l  b e  12-inches f o r  a d is tance 
o f  n o t  less t h a n  f i v e  (5) feet. 

E. Rock Clearance a t  S t ruc tu res  
1. Concrete f o r  s t ruc tu res  shal l  be  placed d i r e c t l y  o n  t h e  

r o c k  and t h e  excavat ion shall be  o n l y  t o  t h e  elevations and  
grades shown on t h e  Cont rac t  Drawings.  

MP-2.04 EXCAVATION AND BACKFI  L L  

A .  Rock removal and  back f i l l i ng  shal l  be  per formed in accordance 
w i t h  t h e  appl icable prov is ions  o f  t h e  Section en t i t led  
"Ear thwork" .  

8. T h e  r o c k  excavated which cannot  be  incorporated i n t o  t h e  
back f i l l  material, as specif ied, shall b e  disposed o f  as spoil and  
shal l  b e  replaced w i th  t h e  q u a n t i t y  o f  acceptable mater ial  
requ i red  f o r  back f i l l i ng .  



MATERIALS AND PERFORMANCE - SECTION 4 

TRENCHING, BACKFILLING AND COMPACTING 

MP-4.01 GENERAL 

A.  Work Specif ied 
1. Excavat ion and  back f i l l  as requ i red  f o r  p ipe  insta l la t ion o r  

o t h e r  cons t ruc t ion  in t h e  t r e n c h  in accordance w i th  t h e  
appl icable prov is ions  o f  t h e  Section en t i t led  "Ear thwork"  
unless modif ied here in.  

2. T h e  removal and disposal o f  water.  

B . Related Work Specif ied Elsewhere 
1. Ear thwork  
2. Rock Removal 
3. Selected F i l l  
4. Section pe r t i nen t  t o  t h e  t y p e  o f  p ipe  t o  be  instal led. 
5 .  Pipeline Insta l la t ion 
6. Restorat ion o f  Surfaces 

MP-4.02 EXCAVATION 

A .  T h e  t r e n c h  excavat ion shall be  located as shown on t h e  
Cont rac t  Drawings o r  as specif ied. Under  o r d i n a r y  condit ions, 
excavat ion shal l  b e  by open c u t  f rom t h e  g r o u n d  sur face.  
Where t h e  dep th  o f  t r e n c h  and soil condit ions permit ,  t unne l i ng  
may be requ i red  beneath cross walks, curbs ,  gu t te rs ,  
pavements, t rees, dr iveways,  ra i l road t r a c k s  and o the r  sur face 
s t ruc tu res .  No addit ional compensation wi l l  be  allowed f o r  such 
tunne l i ng  o v e r  t h e  p r i c e  b i d  f o r  open c u t  excavat ion o f  
equivalent  depths  below t h e  g r o u n d  sur face unless such tunne l  
excavat ion i s  speci f ica l ly  p rov ided  f o r  in t h e  Cont rac t  
Documents. 

B.  Trenches shal l  b e  excavated t o  maintain t h e  depths  as shown on 
t h e  Cont rac t  Drawings o r  as specif ied f o r  t h e  t y p e  o f  p ipe  t o  be  
instal led. 

C. T h e  al ignment and dep th  shal l  be  determined and maintained b y  
t h e  use o f  a s t r i n g  l ine  insta l led on  ba t te r  boards above t h e  
t rench,  a double s t r i n g  l ine insta l led along s ide o f  t h e  t r e n c h  
o r  a laser beam system. 

D. T h e  minimum w i d t h  o f  t r e n c h  excavat ion shall be  6-inches on 
each side o f  t h e  p ipe  h u b  f o r  21-inch diameter p ipe  and smaller 
and 12-inches o n  each side o f  t h e  p ipe  h u b  f o r  24-inch diameter 
p ipe  and l a rge r .  

E. Trenches shal l  n o t  be  opened f o r  more than  300 fee t  in advance 
o f  p ipe  insta l la t ion n o r  l e f t  un f i l led  f o r  more than  100 fee t  in 



t h e  rea r  o f  t h e  insta l led p ipe  when work  i s  in progress  w i thou t  
t h e  consent o f  t h e  Engineer.  Open t renches shall be  pro tec ted  
and bar r icaded as requ i red .  

B r i d g i n g  across open t renches shall b e  cons t ruc ted  and 
maintained where requ i red .  

SUBGRADE PREPARATION FOR PIPE 

Where p ipe  i s  t o  b e  la id on und is tu rbed  bottom o f  excavated 
t rench,  mechanical excavat ion shall n o t  ex tend lower than  t h e  
f in ished subgrade elevat ion a t  a n y  point .  

Where p ipe  is  t o  be  laid on special g ranu la r  mater ial  t h e  
excavat ion below subgrade shall be  t o  t h e  dep th  specif ied o r  
d i rected.  T h e  excavat ion below subgrade shall b e  re f i l led  w i t h  
special g ranu la r  material as specif ied o r  d i rected,  shall b e  
deposited in layers n o t  t o  exceed 6-inches and shall b e  
tho rough ly  compacted p r i o r  t o  t h e  prepara t ion  o f  p ipe  
subgrade.  

T h e  subgrade shall be  prepared b y  shaping w i t h  hand tools t o  
t h e  contour  o f  t h e  p ipe  ba r re l  t o  allow f o r  un i fo rm and 
cont inuous bear ing  and suppor t  on  solid und is tu rbed  g r o u n d  o r  
embedment f o r  t h e  en t i re  length  o f  t h e  pipe. 

Pipe su  bgrade preparat ion shall be  per formed immediately p r i o r  
t o  ins ta l l ing  t h e  p ipe  in t h e  t rench.  Where bel l  holes are  re -  
q u i r e d  t h e y  shall be  made a f te r  t he  subgrade prepara t ion  is  
complete and shall b e  on l y  o f  su f f i c ien t  length  t o  p r e v e n t  any  
p a r t  o f  t h e  bel l  f rom becoming in contact w i t h  t h e  t rench  bottom 
and al lowing space f o r  jo int  assembly. 

STORAGE OF MATERIALS 

T r a f f i c  shall b e  maintained a t  all times i n  accordance w i t h  t h e  
appl icable Highway Permits. Where no Highway Permit  i s  
requ i red  a t  least one-half  o f  t h e  s t ree t  must  be kep t  open f o r  
t r a f f i c .  

Where condit ions do n o t  permi t  storage o f  materials adjacent t o  
t h e  t rench,  t h e  material excavated f rom a length  as may be 
requ i red ,  shall be  removed b y  t h e  Contractor ,  a t  h i s  cost and 
expense, as soon as excavated. T h e  material subsequent ly  
excavated shall be  used t o  re f i l l  t h e  t r e n c h  where t h e  p ipe  had 
been bu i l t ,  p rov ided  it be o f  sui table character .  T h e  excess 
material shall b e  removed t o  locations selected and obtained b y  
t h e  Contractor .  
1. T h e  Cont rac tor  shall, a t  h is  cost and expense, b r i n g  back  

adequate amounts o f  sat is factory excavated materials as 
may b e  requ i red  t o  p r o p e r l y  re f i l l  t h e  t renches.  



If d i rec ted by t h e  Engineer, t h e  Contractor  shall re f i l l  t renches 
w i th  select fill o r  o the r  suitable materials and  excess excavated 
materials shall be  disposed o f  as spoil. 

REMOVAL OF WATER AND DRAINAGE 

T h e  Contractor  shall a t  all times prov ide and maintain p roper  
and sat is factory means and devices f o r  t h e  removal o f  al l  water 
en te r ing  t h e  t rench,  and shall remove al l  such water  as fas t  as 
it may collect, in such manner as shall n o t  i n te r fe re  w i t h  t h e  
prosecution o f  t h e  work. 

T h e  removal o f  water shall be in accordance w i th  t h e  Section 
ent i t led  "Earthwork" .  

PIPE EMBEDMENT 

A l l  p ipe  shall be  protected f rom lateral  displacement and 
possible damage resu l t i ng  f rom superimposed back f i l l  loads, 
impact o r  unbalanced loading during backf i l l ing  operat ions b y  
being adequately embedded in suitable p ipe  embedment material. 
T o  ensure adequate lateral  and ver t ica l  s tab i l i t y  o f  t h e  instal led 
p ipe  during p ipe jo in t ing  and embedment operations, a 
suff ic ient amount o f  t h e  p ipe  embedment material t o  ho ld  t h e  
p ipe  in rigid alignment shall be  un i fo rmly  deposited and 
tho rough ly  compacted on each side, and back o f  t h e  bell, o f  
each p ipe  as laid. 

Concrete cradle and encasement o f  t h e  class specif ied shall be  
insta l led where and as shown on t h e  Cont rac t  Drawings o r  
o rdered b y  t h e  Engineer. Before any  concrete i s  placed, t h e  
p ipe  shall be  securely blocked and braced t o  p reven t  movement 
o r  f lo tat ion.  T h e  concrete cradle o r  encasement shall ex tend 
t h e  full w id th  o f  t h e  t rench  as excavated urlless otherwise 
author ized by t h e  Engineer. Where concrete i s  t o  be placed in 
a sheeted t rench  it shall b e  poured d i rec t l y  against sheeting t o  
be  l e f t  in place o r  against a bond-breaker if t h e  sheeting i s  t o  
be  removed. 

Embedment materials placed above t h e  center l ine o f  t h e  p ipe  o r  
above t h e  concrete cradle t o  a dep th  o f  12-inches above t h e  t o p  
o f  t h e  p ipe  ba r re l  shall be  deposited in such manner as t o  n o t  
damage t h e  pipe. Compaction shall be as requ i red  f o r  t h e  t y p e  
o f  embedment being instal led. 

BACKFILL ABOVE EMBEDMENT 

T h e  remaining por t ion  o f  t h e  p ipe  t rench  above t h e  embedment 
shall be  re f i l led  w i t h  suitable materials compacted as specif ied. 
1. Where t renches are  w i th in  t h e  d i tch- to -d i tch  l imits o f  any  

s t ree t  o r  road o r  w i th in  a dr iveway o r  sidewalk, o r  shall 
be u n d e r  a s t ruc ture ,  t h e  t rench  shall be re f i l led  in 



hor izonta l  layers n o t  more t h a n  8 inches in th ickness,  and  
compacted t o  obta in 95% maximum densi ty ,  and determined 
as set  f o r t h  in ' the  Section en t i t led  "Ear thwork" .  

2.  Where t renches a re  in open f ie lds  o r  unimproved areas 
outs ide o f  t h e  d i t c h  l imits o f  roads, t h e  back f i l l i ng  may be 
by plac ing t h e  material in t h e  t r e n c h  and mounding t h e  
sur face.  

3. Hand tamping shall b e  requ i red  around b u r i e d  utility l ines 
o r  o the r  subsur face features t h a t  could b e  damaged b y  
mechanical compaction equipment. 

B .  Back f i l l i ng  o f  t renches beneath, across o r  adjacent t o  d ra inage 
d i tches and water courses shall b e  done in such a manner t h a t  
water  wi l l  n o t  accumulate in un f i l l ed  o r  pa r t i a l l y  f i l l ed  t renches 
and t h e  back f i l l  shall be  protected f rom sur face erosion by 
adequate means. 
1. Where t renches cross waterways, t h e  back f i l l  sur face  

exposed on t h e  bottom and slopes thereof  shall be  
pro tec ted  b y  means o f  stone o r  concrete r i p - r a p  o r  
pavement. 

C. A l l  sett lement o f  t h e  back f i l l  shall b e  re f i l led  and compacted as 
it occurs.  

D. Temporary  pavement shall b e  placed as specif ied in t h e  Section 
en t i t led  "Restorat ion o f  Surfaces".  



MATERIALS AND PERFORMANCE - SECTION 5 

MP-5.01 GENERAL 

A. Work Specif ied 
1. Selected fill materials shall be  used in e i ther  embedment o r  

special back f i l l  as specif ied o r  as d i rec ted by t h e  
Engineer. 

B.  Related Work Specif ied Elsewhere 
1. Ear thwork  
2. Rock Removal 
3. S t ruc tu ra l  Excavation, Backf i l l  and Compaction 
4. Trenching,  Backf i l l ing  and Compaction 
5. Embedment 
6. Restorat ion o f  Surfaces 

C. Def in i t ions 
1. Embedment o r  L in ing  

a. A n y  t y p e  granu lar  material specif ied o r  d i rected 
placed below an imaginary l ine d rawn  one foo t  above 
t h e  ins ide diameter o f  t h e  p ipe  and w i th in  t h e  t rench  
l imits.  

2. Special Back f i l l  
a. Pipelines 

A n y  selected fill material specif ied o r  d i rected placed 
above an imaginary l ine d rawn  one foot  above t h e  
ins ide diameter o f  t h e  p ipe and wi th in  t h e  t rench 
l imits.  

b . S t ruc tu res  
A n y  selected fill material specif ied o r  d i rected placed 
w i th in  t h e  excavation l imits, e i ther  in, under  o r  
adjacent t o  t h e  s t ruc tu re .  

3. Special Granular  Material 
a. Special g ranu lar  material shall mean any o f  t h e  

g ranu la r  materials l is ted below o r  o ther  materials 
ordered b y  t h e  Engineer. 

MP-5.02 SUBMITTALS 

A.  T h e  name and location o f  t h e  source o f  t h e  material. 

B.  Samples and tes t  repo r t s  o f  t h e  material. 



MP-5.03 GRANULAR MATERIALS 

A .  T y p e  A 
1. Crushed Gravel 

Tho rough ly  washed crushed,  durable,  sha rp  angled 
fragments o f  g rave l  f r e e  f rom coatings. Crushed par t i c les  
shall b e  a minimum o f  85% by weight  o f  t h e  par t i c les  w i t h  
a t  least two  f r a c t u r e d  faces. T h e  to ta l  area o f  each 
f ract ional  face shal l  exceed 25% o f  t h e  maximum cross-  
sectional area o f  t h e  par t ic le .  

Crushed grave l  shal l  have t h e  fo l lowing gradat ion  by 
weight :  

% Passinq Sieve 

B. T y p e  B 
1. Crushed Stone 

Thorough ly  washed clean, sound, tough,  h a r d  c rushed  
limestone o r  approved equal f r e e  f rom coat ings. Gradat ion 
f o r  c rushed stone shall b e  t h e  same as speci f ied f o r  T y p e  
A material. 

C. T y p e  C 
1. Crushed Stone 

Thorough ly  washed, clean, sound, tough,  hard ,  c rushed  
limestone o r  approved equal f r e e  f rom coat ings. I t  shal l  
have a gradat ion  by weight  o f  100% passing a one-inch 
square opening and 0 - 15% passing a 1/4- inch square 
opening. 

D. T y p e  D 
1. Washed Sand 

Washed coarse sand 
weight :  

% Passinq 
100 

hav ing  t h e  fo l lowing gradat ion  b y  

Sieve 
3/8- inch 
No. 4 
No. 8 
No. 16 
No. 30 
No. 50 
No. 100 



E. T y p e  E 
1. Run-of-Bank Gravel 

Run-of-bank g rave l  o r  o the r  acceptable g ranu la r  mater ial  
f r e e  f rom organ ic  mat ter  w i t h  a gradat ion  by weight  o f  
100% passing a 1-1/2 i n c h  square opening, 30 t o  65% 
passing a 1/4 i n c h  square opening and n o t  more than  10% 
passing a No. 200 mesh sieve as determined by washing 
t h r o u g h  t h e  sieve in accordance w i t h  ASTM D422. 

F. T y p e  F 
1. Run-o f -c rusher  Stone 

Run-o f -c rusher  h a r d  du rab le  limestone o r  approved equal 
hav ing  t h e  fo l lowing gradat ion  by weight:  

- - 

0 6 Passinq squar=  open ing  ( inches) 
100 1-1/2 

1 
1 /2 
1 /4 
#200 Sieve 

G. T y p e  G 
1. A m i x t u r e  o f  T y p e  E material and Port land cement mixed in 

a ra t i o  o f  15 : l  and  placed and compacted in a dry state. 

H. T y p e  H 
1. A special ly b lended m i x t u r e  o f  materials as specif ied in t h e  

Payment I tems . 
MP-5.04 INSTALLATION 

A. Special g r a n u l a r  material as specif ied o r  d i rec ted  f o r  p ipel ine 
embedment shal l  b e  placed in accordance w i th  t h e  Section 
en t i t led  "Trenching; Back f i l l i ng  and Compacting". 

B. Special back f i l l  where specif ied o r  d i rec ted  shall be  placed in 
accordance w i t h  t h e  back f i l l i ng  prov is ions o f  t h e  Section 
en t i t led  "Trench ing ,  Backf i l l ing,  and Compacting", and  t h e  
Section en t i t led  "Ear thwork" .  

MP-5.05 DISPOSAL OF DISPLACED MATERIALS 

A .  Materials displaced t h r o u g h  t h e  use o f  t h e  above materials shal l  
b e  wasted o r  disposed o f  b y  t h e  Cont rac tor  and t h e  cost o f  
such disposal shal l  be  inc luded in t h e  unit p r i c e  b i d  f o r  each of 
t h e  materials. 

MP-5.06 SETTLEMENTS 

A .  A n y  settlements in t h e  f in ished w o r k  shal l  be  made good by t h e  
Cont rac tor  a t  h i s  cost and expense. 



MATERIALS AND PERFORMANCE - SECTION 7 

EMBANKMENT 

MP-7.01 GENERAL 

A. Work Specif ied 
1. Ear th  embankments shall be  constructed t o  established 

l ines and grades a t  t h e  locations shown on t h e  Cont rac t  
Drawings and as d i rec ted by t h e  Engineer. Embankment 
materials shall be  obtained f rom acceptable soils on  t h e  
site, o r  approved o f f  -s i te  sources. 

2. Embankment material shall be  f r e e  f rom f rost ,  stumps, 
trees, roots, sods, muck, mari, vegetable matter o r  o ther  
unsui table material and shall be  suitable f o r  compaction as 
descr ibed in t h e  fol lowing provis ions.  Where embankments 
a re  t o  be  placed underwater  on l y  acceptable g ranu la r  
materials shall be  used. 

3. Embankments shall be  constructed t o  such elevations as t o  
make allowance f o r  any  settlement t h a t  may occur.  P r io r  
t o  t h e  construct ion o f  any  s t ruc ture ,  roadway o r  o ther  
g r o u n d  fea ture  and before f ina l  acceptance o f  t h e  
contract,  t h e  Contractor  shall regrade t h e  embankments t o  
conform t o  t h e  established l ines and grades. 

B. Related Work Specif ied Elsewhere 
1. Ear thwork  
2. Restorat ion o f  Surfaces 
3. Topsoi l  and Seeding 

MP-7.02 TESTING 

A. A l l  test ing,  i nc lud ing  f i e ld  and laboratory services, shall be a t  
t h e  Contractor 's  expense wi thout  addit ional compensation, 
except  where separate payment i s  specif ied. 

MP-7.03 SUBMITTALS 

A. Proposed tes t ing  laboratory 

B .  Source o f  o f f -s i te  materials 

C. Compaction cu rves  f o r  al l  materials t o  be  used. 

MP-7.04 PREPARATION OF SUBGRADE 

A. T h e  en t i re  sur face t o  be  covered w i th  embankment shall be 
g rubbed  and s t r i pped  o f  all grass, vegetation, topsoil, 
rubb ish ,  o r  o the r  unsui table materials before any  embankment 
material i s  placed. 



1. Topsoi l  shall b e  stockpi led o r  placed as designated. 
2. O the r  g rubbed  and s t r i pped  materials shall b e  removed as 

spoi I. 

B. S t r i pped  o r  excavated surfaces on which embankments are  t o  be 
placed shall be  compacted t o  the  requ i red  dens i ty  o f  t h e  
embankment p r i o r  t o  any  f i l l  be ing  placed. 

MP-7.05 PLACEMENT AND COMPACTION 

A .  Materials shall b e  placed i n  l i f t s  n o t  g reater  than 8 inches o f  
th ickness unless greater  thicknesses are  allowed by t h e  
Engineer upon demonstration by t h e  Contractor  t h a t  t h e  
materials and compaction e f fo r t s  are  adequate t o  obta in t h e  
requ i red  densi ty .  

. Material shall b e  placed in a un i fo rm lift and thorough ly  com- 
pacted b y  compaction equipment suitable f o r  t h e  material en - 
countered t o  obta in t h e  requ i red  dens i ty  p r i o r  t o  t h e  placement 
o f  succeeding lift. 
1. Each lift shall b e  tested f o r  p roper  compaction before  

successive l i f t s  a re  appl ied. 

. Stones shall n o t  exceed 6 inches in greatest  dimension and shall 
b e  well d i s t r i bu ted  th roughou t  the  soil mass. Stone shall b e  
def ined as rock  material e i ther  in i t s  na tura l  o r  b roken  state. 

D. Stones no t  well mixed w i th  soil material shall n o t  be  used in 
ea r th  embankments unless the  stone material i s  su f f i c ien t ly  
deter iorated o r  f r i ab le  so as t o  be compactible t o  achieve min- 
imum voids and requ i red  dens i ty .  

E. I f  t h e  requ i red  dens i ty  i s  n o t  obtained, compaction o f  t h e  em- 
bankment shall cont inue u n t i l  specif ied densit ies are  obtained, 
before a n y  addit ional embankment i s  placed. Improper ly  com- 
pacted embankment shall b e  removed. 

F. Where required,  t h e  Contractor  shall, a t  h i s  expense, add 
su f f i c ien t  water d u r i n g  the  compaction e f f o r t  t o  assure p roper  
densi ty .  If, due to  r a i n  o r  o the r  causes, the  material exceeds 
t h e  optimum moisture content  f o r  sat is factory compaction, it 
shall be  allowed to  dry, assisted b y  d isc ing o r  har rowing,  if 
necessary, before compaction o r  filling e f f o r t  i s  resumed. 

G. T h e  Contractor  shall be  requ i red  to  seal t h e  work ing  sur face a t  
t h e  close o f  each day 's  operat ion and when pract ica l  p r i o r  t o  
ra in fa l l .  Sealing shall be  accomplished b y  ro l l i ng  t h e  sur face 
w i t h  a smooth wheel steel ro l le r .  

H . Compaction o r  consolidation achieved b y  t rave l l i ng  t rucks ,  
machines and o ther  equipment wi l l  n o t  b e  accepted unless such 
procedures are approved b y  the  Engineer and p roper  
compaction densi ty  i s  achieved. 



I. Hand tamping shall be  requ i red  around b u r i e d  utility l ines o r  
o the r  subsurface features t h a t  could be  damaged by mechanical 
compaction equipment. 

MP-7.06 DENSITY CONTROL 

A .  Embankments shal l  b e  compacted t o  909, o f  maximum dry dens i t y  
as determined by t h e  dens i ty  tests designated in ASTM D 698, 
Method D. 
1. Compaction cu rves  f o r  t h e  full range o f  soil materials t o  be  

used in t h e  embankment shall be developed b y  an 
approved independent tes t i ng  laboratory.  

6 .  Field contro l  samples shall be  taken and tested b y  t h e  tes t ing  
laboratory as requ i red  t o  assure t h a t  adequate compaction of 
t h e  embankment material i s  be ing achieved. 

C. A minimum o f  one (1) in-place dens i ty  tes t  shall be  made f o r  
e v e r y  10,000 square feet  o f  compacted area p e r  lift. 
1. In-place dens i ty  o f  soils shall be  determined by t h e  

methods described in ASTM D 1.556 o r  ASTM D 2922 and 
expressed. as a percentage o f  t h e  maximum d r y  densi ty .  



MATERIALS AND PERFORMANCE - SECTION 8 

RESTORATION OF SURFACES 

MP-8.01 GENERAL 

A. Work Specif ied 
1. A l l  t ypes  of surfaces, sidewalks, curbs ,  gu t te rs ,  c u l v e r t s  

and  o the r  fea tures  d is turbed,  damaged o r  des t royed 
during t h e  per formance o f  t h e  w o r k  u n d e r  o r  as a r e s u l t  
o f  t h e  operat ions o f  t h e  Contract ,  shal l  b e  res tored and 
maintained, as specif ied here in  o r  as modif ied o r  descr ibed 
in t h e  Special Provisions. 

2. T h e  qua l i t y  o f  materials and  t h e  per formance o f  w o r k  used 
in t h e  restorat ion shall p roduce a sur face o r  fea tu re  equal 
t o  t h e  condi t ion o f  each before  t h e  w o r k  began. 

B .  Related Work Specif ied Elsewhere 
1. Ear thwork  
2. S t r u c t u r a l  Excavation, Backf i l l  and Compaction 
3. Trenching,  Backf i l l ing  and Compacting 
4. Emban kment 
5. Topsoi l  and Seeding 
6. Concrete 

MP-8.02 SCHEDULE OF RESTORATION 

A. A schedule o f  restorat ion operat ions shal l  be  submit ted b y  t h e  
Cont rac tor  f o r  rev iew. 
1. A f t e r  an accepted schedule has been agreed upon it shall 

b e  adhered t o  unless otherwise rev ised w i t h  t h e  approva l  
o f  t h e  Engineer. 

B .  I n  general, permanent restorat ion o f  paved sur faces w i l l  n o t  be  
permi t ted  until one months' t ime has elapsed a f t e r  excavations 
have been completely backf i l led as specif ied. A g rea te r  l eng th  
o f  time, but n o t  more than  n ine  months may be  allowed t o  elapse 
before  p.ermanent restorat ion o f  s t ree t  sur faces i s  under taken,  
if addi t ional  t ime i s  requ i red  f o r  sh r inkage  and  sett lement o f  
t h e  back f i l l .  

C. T h e  replacement o f  surfaces a t  a n y  time, as scheduled o r  as 
d i rected,  shall n o t  re l ieve t h e  Cont rac tor  o f  respons ib i l i t y  t o  
repa i r  damages b y  settlement o r  o t h e r  fa i lu res .  

MP-8.03 TEMPORARY PAVEMENT 

A. Immediately upon completion o f  r e f i l l i n g  o f  t h e  t r e n c h  o r  
excavation, t h e  Cont rac tor  shall place a temporary  pavement 
o v e r  al l  d i s tu rbed  areas o f  s t reets,  dr iveways,  sidewalks, and 
o the r  t rave led places where t h e  or ig ina l  sur face has been 
d i s t u r b e d  as a resu l t  o f  h i s  operat ions. 



B .  Unless otherwise specif ied o r  d i rec ted t h e  temporary  pavement 
shall consist o f  compacted run-of-crBusher limestone t o  such a 
depth  as requ i red t o  wi thstand t h e  t r a f f i c  t o  wh ich it wi l l  b e  
subjected. 

C. Where concrete pavements are  removed, t h e  temporary  
pavement shall be sur faced w i t h  I1cold patch".  T h e  sur face o f  
t h e  temporary pavement shall conform t o  t h e  slope and g rade  of 
t h e  area be ing restored. 

D. For d u s t  prevention, t h e  Contractor  shall t r e a t  al l  surfaces, 
n o t  covered w i th  cold patch, as f r e q ~ e n t l y  as may b e  requ i red .  

E. T h e  temporary  pavement shall b e  maintained by t h e  Con t rac to r  
in a safe and sat isfactory condit ion u n t i l  such time as t h e  
permanent pav ing  is  completed. T h e  Cont rac tor  shal l  
immediately remove and restore all pavement as shall become 
unsat is factory.  

MP-8.04 PERMANENT PAVEMENT REPLACEMENT 

A. T h e  permanent and f inal  repav ing o f  a l l  streets, d r i veways  and  
similar surfaces where pavement has been removed, d is turbed,  
set t led o r  damaged b y  o r  as a resu l t  o f  performance o f  t h e  
Cont rac t  shall be  repaired and replaced b y  t h e  Cont rac tor ,  by 
a new and similar pavement. 
1. T h e  top sur face shall conform wi th  t h e  g rade  o f  ex i s t i ng  

adjacent pavement and t h e  ent i re  replacement shall meet 
t h e  c u r r e n t  specifications o f  t h e  local community f o r  t h e  
pa r t i cu la r  types o f  pavement. 

2. Where t h e  local community has no specif icat ion f o r  t h e  t y p e  
o f  pavement, t h e  work  shall be done in conformity w i t h  t h e  
State Department o f  Transportat ion Standard which con - 
forms t h e  closest to t h e  t y p e  o f  sur fac ing being replaced, 
as determined b y  the  Engineer. 

MP8.05 PREPARATION FOR PERMANENT PAVEMENT 

A. When scheduled and wi th in  t h e  ti,me specified, t h e  temporary  
pavement shall be  removed and a base prepared,  a t  t h e  dep th  
requ i red b y  t h e  local community o r  Highway Permit, t o  receive 
t h e  permanent pavement. 
1. T h e  base shall be b r o u g h t  t o  t h e  requ i red  grade and 

cross-sect ion and thorough ly  compacted before p lac ing t h e  
permanent pavement. 

2 .  A n y  base material which has become unstable f o r  any 
reason shall be removed and replaced w i t h  compacted base 
materials. 

B. P r i o r  t o  p lac ing t h e  permanent pavement all serv ice boxes, 
manhole frames and covers and similar s t ruc tu res  w i t h i n  the  
area shall be adjusted to  t h e  established grade and cross-  
section. 



T h e  edges o f  ex is t ing  asphalt  pavement shall b e  c u t  a minimum 
of one foo t  beyond t h e  excavation o r  d i s tu rbed  base whichever 
i s  greater .  
1. A l l  cu ts  shall be  paral lel  o r  perpendicular  t o  t h e  center l ine 

of t h e  st reet .  

ASPHALT PAVEMENT 

T h e  permanent asphalt  pavement replacement f o r  streets, 
d r iveways and p a r k i n g  area surfaces shall b e  replaced w i t h  
b i tuminous materials o f  t h e  same dep th  and kind as t h e  ex is t ing  
unless otherwise specif ied. 

Pr io r  t o  p lac ing o f  any  bi tuminous pavement a sealer shall b e  
appl ied t o  t h e  edges o f  t h e  ex is t ing  pavement and o the r  
features. 

T h e  fu rn i sh ing ,  hand l ing  and compaction o f  all bi tuminous 
materials shall b e  in accordance w i t h  t h e  State Department o f  
Transpor ta t ion  Standards. 

CONCRETE PAVEMENT AND PAVEMENT BASE 

Concrete pavements and concrete bases f o r  asphalt, b r i c k  o r  
o ther  pavement surfaces shall b e  replaced w i th  Class "B" 
Concrete, a i r -entra ined.  

Paving slabs o r  concrete bases shall be  constructed t o  extend 
one foot  beyond each side o f  t he  t rench  and b e  suppor ted on  
und is tu rbed  soil. Where such extension o f  t he  pavement wi l l  
leave less than  two feet  o f  or ig inal  pavement slab o r  base, the  
repa i r  o f  t h e  pavement slab o r  base shall be  extended t o  replace 
the  slab t o  t h e  or ig ina l  edge o f  t h e  pavement o r  base unless 
otherwise indicated on  t h e  Cont rac t  Drawings. 

Where t h e  edge o f  t h e  pavement slab o r  concrete base slab fa l ls  
w i th in  t h e  excavation, t h e  excavation shall be backf i l led w i th  
Special Back f i l l  compacted t o  95% maximum d r y  dens i ty  as deter -  
mined b y  ASTM D 698 u p  t o  the  base o f  t he  concrete. 

The  new concrete shall b e  o f  t h e  same th ickness as the  slab 
be ing replaced and shall contain reinforcement equal t o  t h e  o ld 
pavement. 
1. New concrete shall be  placed and cured in accordance w i t h  

t h e  applicable provis ions o f  t h e  State Department of . 

T ranspor ta t ion  Standards. 

STONE OR GRAVEL PAVEMENT 

Al l  pavement and o ther  areas surfaced w i th  stone o r  g rave l  
shall b e  replaced w i t h  material t o  match t h e  ex is t ing  sur face 
unless otherwise specif ied. 



1. T h e  depth  o f  t h e  stone o r  g rave l  shall be  a t  least equal t o  
t h e  exis t ing.  

2 .  A f t e r  compaction t h e  sur face shall conform t o  t h e  slope 
and grade o f  t h e  area being replaced. 

MP-8.09 CONCRETE WALKS, CURBS AND GUTTER REPLACEMENT 

A.  Concrete walks, c u r b s  and g u t t e r s  removed o r  damaged in 
connection w i t h  o r  as a resu l t  o f  t h e  construct ion operat ions 
shall be  replaced w i th  new construct ion.  
1. T h e  minimum replacement wi l l  be a f lag  o r  b lock  o f  

sidewalk and f i v e  feet  o f  c u r b  o r  g u t t e r .  

6.  Walks shall be constructed o f  Class "B" concrete, a i r -entra ined 
w i t h  NYSDOT #I stone aggregate on a 4-inch base o f  compacted 
grave l  o r  stone. 
1. The  walk shall be  no t  less than  4 inches in th ickness o r  

t h e  th ickness o f  t h e  replaced walk where greater  than  4 
inches, shall have construct ion jo ints spaced no t  more 
than  25 fee t  apart,  shall have expansion jo ints spaced n o t  
more than  50 feet  apa r t  and shall be  sloped a t  right angles 
t o  t h e  longi tudinal  center l ine approximately 1/8 i nch  p e r  
foo t  o f  w id th .  

C. One-half inch  expansion jo in t  material shall be  placed around al l  
objects w i th in  t h e  sidewalk area as well as objects t o  which t h e  
new concrete wi l l  abut,  such as valve boxes, manhole frames, 
curbs,  bu i ld ings  and others.  

Walks shall be hand-f loated and broom-finished, edged and 
grooved a t  construct ion jo ints and a t  intermediate in terva ls  
matching those in terva ls  o f  t h e  walk being replaced. 
1. T h e  intermediate grooves shall be scored a minimum o f  1/4 

o f  t h e  depth  o f  t h e  walk. 
2 .  T h e  lengths o f  b locks formed b y  t h e  groov ing tool, and 

distances between construct ion and expansion jo ints shall 
be un i fo rm th roughou t  t h e  length o f  t h e  walk in any one 
location. 

E. T h e  minimum length o f  c u r b  o r  g u t t e r  t o  be l e f t  in place o r  re -  
placed shall be 5 feet.  Where a f u l l  section is  no t  being re-  
placed, t h e  ex is t ing  c u r b  o r  g u t t e r  shall be  saw c u t  t o  p rov ide  
a t r u e  edge. 
1. The  restored c u r b  o r  g u t t e r  shall be t h e  same shape, 

th ickness and f i n i sh  as being replaced and shall be b u i l t  
o f  t h e  same concrete and have construct ion and expansion 
joints as stated above f o r  sidewalks. 

F. A l l  concrete shall be placed and cured as specif ied in t h e  
Section f o r  concrete. 



LAWNS AND IMPROVED AREAS 

T h e  area t o  receive topsoil shall be  graded t o  a depth  o f  n o t  
less than  4 inches o r  as specified, below t h e  proposed f in ished 
surface. 
1. If t h e  dep th  o f  ex is t ing  topsoil p r i o r  t o  construct ion was 

greater  .than 4 inches, topsoil shall be  replaced t o  t h a t  
depth.  

T h e  f u r n i s h i n g  and p lac ing o f  topsoil, seed and mulch shall b e  
i n  accordance w i t h  the  Section ent i t led  "Topsoil and Seeding". 

When requ i red  t o  obtziin germination, t he  seeded areas shall be  
watered in such a manner as to  p reven t  washing o u t  o f  t he  
seed. 

A n y  washout o r  damage which occurs shall b e  regraded and 
reseeded until a good sod is  established. 

T h e  Contractor  shall maintain t h e  newly seeded areas, inc lud ing 
regrading,  reseeding, water ing and mowing, in good condit ion. 

CULTIVATED AREA REPLACEMENT 

Areas o f  cu l t i va ted lands shall be  graded to  a depth  t o  receive 
topsoil o f  n o t  less than  t h e  dep th  o f  t h e  topsoil before be ing 
d i s tu rbed .  A l l  debr is  and inorganic material shall b e  removed 
p r i o r  t o  t h e  placing, of ' the topsoil. 

The  f u r n i s h i n g  and p lac ing o f  topsoil shall b e  in accordance 
w i th  t h e  Section ent i t led "Topsoil and Seeding". 

A f te r  t h e  topsoil has been placed and graded, t h e  en t i re  area 
d i s tu rbed  d u r i n g  construct ion shall b e  cu l t i va ted t o  a minimum 
depth  o f  12 inches w i th  normal farm equipment. 
1. A n y  debr is  o r  inorganic materials appearing shall be 

removed. 
2.  T h e  removal o f  stones shall be governed b y  t h e  adjacent 

und is tu rbed  cu l t i va ted area. 

Grass areas shall b e  reseeded us ing  a m ix tu re  equal t o  t h a t  o f  
t he  area before be ing d is turbed,  unless otherwise specif ied. 

OTHER TYPES OF RESTORATION 

Trees, sh rubs  and landscape items damaged o r  destroyed as a 
resu l t  o f  t he  construct ion operat ions shall be replaced in l i ke  
species and size. 
1. A l l  p lan t ing  and care the ro f  shall meet t h e  standards of 

t h e  American Association of  Nurserymen. 



B. Water courses shall be reshaped t o  t h e  or ig ina l  g rade and 
cross-section and all debr is  removed. Where requ i red  t o  
p reven t  erosion, t h e  bottom and sides o f  t h e  water course shall 
be  protected.  

C. Cu lve r t s  destroyed o r  removed as a resu l t  o f  t h e  construct ion 
operat ions shall be replaced in l i ke  size and material and shall 
be  replaced a t  t h e  or ig inal  location and grade. When the re  i s  
minor  damage t o  a c u l v e r t  and w i th  t h e  consent o f  t h e  
Engineer, a repa i r  may be undertaken,  if sat is factory resu l ts  
can be  obtained. 

D .  Should b r i c k  pavements be encountered in t h e  work,  t h e  
restorat ion shall be as set f o r t h  in t h e  Special Provisions o r  as 
d i rec ted . 

MP-8.13 MAINTENANCE 

A.  T h e  f in ished products  o f  restorat ion shall be  maintained in an 
acceptable condit ion f o r  and d u r i n g  a per iod o f  one year 
fol lowing t h e  date o f  Substant ial  Completion o r  o ther  such date 
as set f o r t h  elsewhere in t h e  Cont rac t  Documents. 



MATERIALS AND PERFORMANCE - SECTION 61 

VAULTS AND INLETS 

MP-61.01 GENERAL 

A.  Work Specif ied 

1. Valve and meter vaul ts ,  catch basins,. c u r b  inlets,  sur face 
water  inlets,  and simi lar s t ruc tures ,  complete w i t h  frames 
and covers, manhole steps and appurtenances as shown on 
t h e  Cont rac t  Drawings.  

B .  Related Work Specif ied Elsewhere 

1. Concrete 

C. Appl icable Codes, Standards and Specif ications 

1. American Society f o r  Tes t ing  and Materials (ASTM) 

MP-61.02 SUBMITTALS 

Pr io r  t o  any  f i e ld  construct ion,  t h e  Cont rac tor  shall submit  fo r  
rev iew drawings  and conformance data f o r  materials t o  be  used i n  t h e  
construct ion o f  vau l t s  and in lets .  

MP-61.03 MATERIALS 

A. Concrete 

1. cast- in-p lace concrete f o r  vau l ts  and in le ts  shall be as 
specif ied u n d e r  t h e  Section en t i t led  "Concrete1'. 

2. Precast concrete sections shall be  in accordance w i t h  
ASTM C478 f o r  manhole sections and ASTM C913 f o r  o the r  
s t ruc tu res  w i t h  a minimum wall th ickness o f  5 inches. Top  
sections shall w i ths tand H-20 wheel loads and shall be o f  
t h e  t y p e  shown. 

a. Bel l  and  sp igo t  jo ints  o f  precast  sections shall have 
an appropr ia te  "0" ring suppl ied b y  t h e  manufacture 
o r  o the r  types  o f  joints as shown o n  t h e  Contract  
Drawings.  

6 .  Masonry Un i t s  

1. B r i c k  shall meet t h e  requi rements o f  ASTM C-62, Grade 
SW and shall be o f  a ha rd -bu rned  manufacture. 

2. Concrete b locks shall conform t o  the  requi rements o f  ASTM 
C139 and shall be solid and o f  t h e  size shown o n  t h e  
Cont rac t  Drawings.  



C. Mor tar  

Masonry cement f o r  mor ta r  shall meet t h e  requi rements o f  ASTM 
C 91, T y p e  I1 and shall b e  mixed w i th  a graded qua l i t y  sand 
conforming t o  ASTM C 144. 

Mix  shall be  1 p a r t  masonry cement t o  3 p a r t s  sand us ing  t h e  
minimum amount o f  clean water  requ i red  f o r  workab i l i t y .  

D. Cast ings 

1. Frames and covers, grates, inlets,  and o the r  cast ings 
shal l  be  as shown o n  t h e  Cont rac t  Drawings and be in 
accordance w i t h  ASTM A 48, Class 30. A l l  cast ings shal l  
b e  manufactured t o  w i ths tand H-20 wheel loads. Le t te r i ng  
shal l  be  "Storm Sewers" o r  o the r  appropr ia te  designat ion 
cast  as d i rected.  Frames and covers shal l  have machined 
bear ing  surfaces. 

2. Steps shal l  be  manhole steps manufactured o f  cast i r o n  in 
accordance w i th  ASTM A 48, Class 30 o r  o thers  acceptable 
t o  t h e  Engineer.  
a. Steps shall have a minimum t read  w i d t h  o f  12 inches. 

A .  Precast Sections 

1. Precast section shall be  insta l led level on  a f l a t  stable 
subgrade.  Where an unstable condi t ion exists,  t h e  
Cont rac tor  shall excavate t h e  unstable material and replace 
w i t h  compacted g ranu la r  mater ial .  

2 .  Al l  jo in ts  shall be  f i l l ed  ins ide and o u t  w i th  mor tar  t o  
p rov ide  a smooth a n d  cont inuous sur face.  

B. Benchwalls and I n v e r t s  

Mor tar  surfaces o f  benchwalls and concrete f loors  shall b e  g i ven  
a broom f in ish .  Where i n v e r t s  a re  requ i red  they  shall be  l ined 
w i t h  a ha l f  section o f  p ipe  o f  t h e  same t y p e  used f o r  t h e  sewer 
o r  shall b e  cons t ruc ted  o f  Class "C" concrete, shaped and 
t roweled t o  p roduce a smooth c i r cu la r  cross-sect ion. 

C. Frames and Cast ings 

Frames and cast ings shall be  set in a f u l l  bed o f  mor ta r  a 
maximum o f  1/2" t h i ck .  Where requ i red  t o  ad jus t  t h e  frames 
and cast ings t o  g rade the re  shall be insta l led t o  a maximum of 
f o u r  b r i c k  courses. 



D. Steps 

1. Steps shall be  instal led in ver t i ca l  al ignment spaced 12- 
inches o n  center .  

2. In concrete sections t h e  steps shall b e  cast i n to  t h e  
section o r  secured w i t h  cadmium plated bol ts  t o  threaded 
inser ts  which are  precast  i n to  t h e  concrete. 

3. In masonry cons t ruc t ion  t h e  steps shall be b u i l t  i n t o  t h e  
masonry walls. 

E. P laster ing 

1. Plaster shall be  w i t h  mor tar  n o t  less than  1/2- inch t h i c k  
and t roweled smooth. 

2. Outs ide o f  masonry s t ruc tu res .  

3. Ins ide  and outs ide o f  b r i c k  courses under  frames and 
cast ings. 

F. Sumps 

Sumps o f  t h e  s i z e  specif ied shall be  b u i l t  i n to  t h e  f loors of 
vau l t s  and similar s t ruc tu res .  Floors shall be  sloped t o  t h e  
sump. 



MATERIALS AND PERFORMANCE - SECTION 63 

PRECAST CONCRETE MANHOLES 

MP-63.01 GENERAL 

A. Work Specif ied 

Precast manholes o f  t h e  t y p e  scheduled w i t h  cons t ruc t ion  as 
shown o n  t h e  Standard  Details f o r  Manholes. A l l  manholes shal l  
consis t  o f  t h e  combination o f  base and b a r r e l  sections resu l t i ng  
in t h e  fewest number o f  joints.  

B .  Appl icable Codes, Standards and Specif ications 

1. American Society f o r  Tes t i ng  and Materials (ASTM) 

MP-63.02 SUBMITTALS 

A. P r io r  t o  a n y  f i e ld  construct ion,  t h e  Cont rac tor  shall submit  f o r  
rev iew drawings  and  conformance data f o r  manhole sections, 
slabs, steps, frames and covers, location and size o f  base 
section opening and  manhole step locations. 

MP-63.03 MATERIALS 

A. Manhole Sections 

1. Precast concrete p ipe  sections and slabs shall be 
cons t ruc ted  and re in fo rced in accordance w i t h  ASTM C478, 
w i t h  a minimum wall th ickness o f  5 inches and w i t h  jo ints  
hav ing  an "0" ring seal. 

a. Manhole sections shal l  be  waterproofed w i th  
bi tuminous material on  t h e  ex te r i o r .  

2. Base sections shal l  have re in fo rced f l a t  bottoms p r o t r u d i n g  
6 inches beyond t h e  outs ide face o f  t h e  r i se r  section. T h e  
f l a t  bottoms shal l  be: 

a. Minimum o f  6 i nch  th ickness  f o r  r i se rs  u p  t o  and 
i nc lud ing  48 inch  diameter. 

b .  Minimum o f  8 i nch  th ickness f o r  r i se rs  o f  l a rge r  
diameter. 

3. Each opening in t h e  base section f o r  sewers u p  t o  and 
i nc lud ing  20 inch  diameter shal l  contain a f lex ib le  r u b b e r  
connect ion insta l led b y  t h e  manufacturer  o f  t h e  base 
section. 

a. Openings f o r  d r o p  i n le t  pipes a re  excepted. f rom t h i s  
requi rement .  



b. Flex ib le  r u b b e r  connectors  shal l  b e  

1) KOR-N-SEAL 
2) Lock Jo int  F lex ib le  Manhole Sleeve 
3) O r  equal  

4. T o p  sections, tapered  o r  f la t ,  shal l  be  adequate t o  
w i t hs tand  H-20 wheel loads. A l l  t o p  sect ions shal l  have  
concent r i c  o r  eccent r i c  open ing  as speci f ied o r  shown f o r  
t h e  t y p e  o f  manhole. T h e  edge o f  eccent r i c  open ings  f o r  
f l a t  t o p  sect ions shal l  b e  a maximum o f  2 inches from t h e  
inb ide wal l  o f  t h e  b a r r e l  section. 

6 .  Manhole Steps 

1. Steps f o r  manholes shal l  b e  cas t  i ron ,  ASTM A48, Class 30 
o r  o the rs  acceptable t o  t h e  Engineer.  

2. Steps shal l  b e  ins ta l led  in each manhole in ve r t i ca l  
a l ignment  spaced 12- inches on  cen te r  a n d  shal l  b e  p laced 
o v e r  t h e  l a rges t  benchwal l  o f  t h e  manhole. 

3.  Steps shal l  have  a minimum t r e a d  w i d t h  o f  12- inches a n d  
shal l  be  p recas ted  i n t o  t h e  manhole sect ions o r  o t h e r  
methods o f  insta l la t ion w i t h  p r i o r  acceptance o f  t h e  
Engineer .  

C. Frames and  Covers  

1. ~ a n h o . l e  frames and covers  shal l  be  in accordance w i t h  
ASTM A-48, Class 30, a n d  as l i s ted  by t h e  fo l low ing  
manufac tu re rs ,  o r  equal.  

Syracuse  Cast ings:  24" Nominal Cas t ing  No. 1255-6 
36" Nominal Cas t ing  No. 1024 

Neenah Cast ings:  24" Nominal Cas t ing  No. R-1780 
36" Nominal Cas t ing  No. R-1744 

Covers  shal l  b e  p r o v i d e d  w i t h  a minimum o f  t w o  w a t e r t i g h t  
p ickholes a n d  shal l  be  so l id  un less o therw ise  noted.  
Frames and  covers shal l  b e  adequate t o  bear  H-20 wheel 
loads and shal l  b e  p r o v i d e d  w i t h  machined bea r i ng  
sur faces.  L e t t e r i n g  shal l  be  e i t he r  "San i t a r y  Sewer" o r  
"Storm Sewer", depend ing  o n  t h e  use, un less o therw ise  
d i rec ted .  When r e q u i r e d  f o r  bo l t ing ,  holes shal l  b e  
p r o v i d e d  in t h e  frames. 

D. M o r t a r  and  B r i c k s  

1. Masonry  cement f o r  mor ta r  shal l  meet t h e  requ i rements  o f  
ASTM C91, T y p e  I I  and  shal l  be  mixed w i t h  a g raded  
q u a l i t y  sand conforming t o  ASTM C144. M ix  shal l  be  1 
p a r t  masonry cement t o  3 p a r t s  sand u s i n g  t h e  minimum 
amount o f  clean water  r e q u i r e d  f o r  w o r k a b i l i t y .  



2. B r i c k  shall meet t h e  requirements o f  ASTM C62, Grade SW 
o f  a ha rd -bu rned  manufacture. 

E. Observat ion Pipe 

1. Each manhole base section shal l  have a 3/4- inch diameter 
rigid plast ic  p ipe  insta l led t h r o u g h  t h e  wall one foo t  above 
t h e  t o p  o f  t h e  lowest p ipe  opening. 

2. T h e  p ipe  shal l  have a th readed p last ic  p l u g  o r  cap o n  t h e  
ins ide end. 

3. T h e  outs ide end shal l  b e  encased in 1 cub ic  foot o f  clean 
gravel .  

MP-63.04 DROP MANHOLES - SPECIAL CONSTRUCTION 

A.  T y p e  D o r  H manholes shall b e  cons t ruc ted  in accordance w i t h  
t h e  Standard  Detai l  as fol lows: 

T h e  p o l y v i n y l  ch lo r ide  (PVC) p ipe  and f i t t i n g s  shal l  meet 
t h e  requi rements o f  ASTM D-3034. Joints shall be  solvent  
welded except  f o r  those insta l led ver t i ca l l y .  T h e  d r o p  
section, tee and n ipp le  shall b e  o f  t h e  same diameter as 
t h e  i n f l u e n t  sewer u p  t o  t h e  maximum o f  12-inches in 
diameter. For  i n f l uen t  sewers o v e r  12-inches in diameter, 
a 12- inch b ranch  tee, n ipp le  and d r o p  section shal l  b e  
used. 

2. T h e  PVC n ipp le  and t h e  i n f l uen t  sewer shal l  be  joined w i th  
a f lex ib le  coupl ing which shall be  T y l o x  o-Dapter,  Band 
Seal Rubber  Adapter ,  o r  equal. Tee shall be  p lugged w i th  
a removable p l u g  consis t ing o f  two conical aluminum discs, 
a r u b b e r  compression gasket  and a permanently extended 
opera t ing  handle. T h e  plug shal l  p rov ide  a wa te r t i gh t  seal 
as t h e  gasket  i s  fo rced against  t h e  p ipe wall b y  d raw ing  
t h e  aluminum discs together  w i t h  t h e  opera t ing  handle. 
T h e  opera t ing  handle shall b e  coated t o  p ro tec t  against  
corros ion.  

3. T h e  opening in t h e  manhole ba r re l  f o r  t h e  d r o p  i n le t  does 
n o t  r e q u i r e  a f lex ib le  p ipe  connector.  A wa te r t i gh t  seal 
shall be  made between t h e  manhole wall and PVC in le t  p ipe  
us ing  a universal  compression t y p e  annu lar  space sealer 
cons t ruc ted  o f  h a r d  r u b b e r  l inks ,  joined together  b y  bo l ts  
of corros ion res is tan t  p lated carbon steel o r  o ther  t y p e  
seal acceptable t o  t h e  Engineer.  T h e  r u b b e r  l i n k  material 
shall remain f lex ib le  and be res is tan t  t o  water  and chemical 
act ion. 

MP-63.05 l NSTALLATION 

A.  Precast manhole bases shall b e  insta l led level on  a f l a t  stable 
subgrade.  Where an unstable condi t ion -exists, t h e  Cont rac tor  



shall excavate t h e  unstable material and replace wi th  compacted 
granu lar  material. 

A l l  joints on t h e  inside and outside o f  t h e  manhole shall be  f i l led  
w i th  mortar  t o  prov ide a smooth and continuous surface. 

Manhole inve r t s  shall be  l ined w i th  a hal f  section o f  p ipe o f  the  
same t y p e  and size as t h e  p ipe used f o r  t h e  sewer o r  shall be 
constructed o f  Class C concrete, shaped and troweled t o  
produce a smooth c i rcu lar  cross-section. Manholes hav ing 
sewer intersect ions o f  less than 90° shall have t h e  alignment o f  
a T y p e  "A1' benchwall as '  shown on Standard Detail SD-10. 
Benchwalls shall have a slope o f  1/2" on 12" and t h e  mortar  
surface shall be g iven a broom f in ish.  

Mor tar  beds f o r  b r i c k  o r  manhole frames shall be a maximum 
thickness o f  1/2 inch. 

Manhole frames f o r  T y p e  E 81 I manholes shall set on a bed o f  
mortar  and be bolted t o  the  f l a t  slab t o p  w i th  4-3/4-inch bol ts  
evenly spaced around t h e  frame us ing  concrete expansion 
anchors. For o ther  types o f  manholes, t h e  Contractor  shall 
f u r n i s h  and instal l  u p  t o  a maximum o f  f o u r  b r i c k  courses as 
requ i red t o  adjust  t h e  frames to  grade. T h e  b r i c k  courses 
shall be plastered w i th  1/2" minimum o f  cement mortar  ins ide 
and out .  

I n  d r o p  manholes T y p e  D o r  HI t h e  space sealer between t h e  
manhole wall and PVC in le t  pipe shall be assembled w i th  t h e  
heads o f  t h e  bolts on t h e  inside o f  t h e  manhole. 

MARKERS 

Unless otherwise specified, two (2) 2" x 4" markers shall be 
placed adjacent t o  each completed manhole except those instal led 
in roadways. The  markers shall be bu r ied  in the  g round  a 
minimum o f  6 feet and shall extend above t h e  top o f  t h e  manhole 
a minimum of  2 feet.  

The  por t ion  o f  t h e  marker extending above t h e  ground shall be 
painted green. 

TESTING 

Each sani tary sewer manhole shall be tested in accordance w i th  
t h e  Section ent i t led "Leakage Tests" .  



MATERIALS AND PERFORMANCE 

SECTION 70 - PIPELINE INSTALLATION 

MP-70.01 GENERAL 

A. Work Specified 

1. A l l  metallic and non-metallic pipe, f i t t i ngs  and  specials o f  
the  t y p e  and qua l i t y  as shown in the p ipe schedule o r  on 
t h e  Contract  Drawings and as specified for the pipe. 

6 .  Related Work Specified Elsewhere 

1 . Trenching,  Backfi l l ing and  Compacting 
2. Selected F i l l  
3. Section per t inent  t o  t he  t y p e  o f  p ipe t o  be  instal led 
4. Pipe Hangers and  Supports 
5. Leakage Tests 
6. Chlorination 

MP-70.02 MATERIALS 

A. Pipe 

1. Materials f o r  t he  piping, joints and f i t t i ngs  shall be as 
specified in the  Section fo r  the  t ype  o f  p ipe to  be in- 
stalled, shown in the p ipe schedule o r  on the  Contract  
Drawings. 

a. Pipe and appurtenances shall comply w i th  the applica- 
b le  standards fo r  i t s  t y p e  o f  material. 

6 .  Joints 

1. Type  o f  jo ints shall be as scheduled in the p ipe schedule 
o r  as shown o r  noted on  the  Cont ract  Drawings. 

2. Grooved and  shoulder t ype  joints o f  the  rigid design may 
be used in l ieu o f  f langed joints on duct i le  i r on  o r  steel 
pipe w i th  the p r i o r  acceptance o f  the  Engineer. 

C. I nspection 

1. Pipe and  appurtenances shall be  inspected by the Contrac- 
t o r  on de l i ve ry  and  p r i o r  to  instal lat ion fo r  conformance 
w i t h  the  standards and specifications. 

a. Materials n o t  conforming to  the standards and speci- 
f ications shal l  not  be stored on s i te b u t  removed a t  
once and replaced w i t h  material conforming to  t he  
specifications. 



MP-70.03 SUBMITTALS 

A. Test  reports,  certif ications, shop drawings and samples are 
requi red as set f o r t h  in the  sub-section ent i t led  submittal^^^ 
f o r  the type  o f  p ipe to  b e  installed. 

6. Layout drawings are requi red f o r  pipelines t o  be  instal led 
wi th in  s t ructures showing the  location including the  suppor t  
system, sleeves and appurtenances. 

MP-70.04 INSTALLATION - UNDERGROUND 
I 

A. General 

1. Excavation and backf i l l ing shall be in accordance w i th  the  
applicable provisions of t he  Section ent i t led "Trenching,  
Backf i l l ing and Compacting". 

2. Blocking wil l  no t  b e  permit ted under  pipe, except where 
the pipe is to be  la id w i th  concrete cradle o r  encasement. F 

3. No pipe shall be laid upon a foundation in which f r os t  
exists; nor  a t  any time when there is danger o f  t he  forma- - 
tion o f  ice o r  the penetrat ion o f  f ros t  a t  the  bottom o f  the  
excavation. 

--. - 
4. Temporary bulkheads shall be placed in al l  open ends o f  

p ipe whenever pipe laying is not  act ively in process. The 
bulkheads shall be designed to prevent  the  entrance o f  
dirt, debr is o r  water. 

5. Precautions shall be taken t o  prevent  the f lotat ion o f  the 
pipe in the event o f  water enter ing the  t rench. 

B. Location and Grade 

1. Pipelines and appurtenances shall be located as shown on 
the  Contract Drawings o r  as directed and as established 
from the  control  su rvey  in accordance wi th  the  Special 
Provisions. 

2. The  alignment and grades shall be determined and main- 
tained b y  a method acceptable to the  Engineer. 

C. Subgrade 

The  subgrade fo r  pipelines shall be  ear th  o r  special embedment 
as specified o r  directed and shall be prepared i n  accordance 
w i th  the Section ent i t led "Trenching,  Backf i l l ing and Compact- 
ing". 



n 
. . D. Joints 

1. Joints shall be assembled using gaskets, lubr icants and 
solvents as furnished b y  the pipe manufacturer and in 
accordance wi th  the manufacturerls recommendations. 

- E. Embedment 

1. Embedment shall be  deposited and compacted in accordance 
w i th  the Section ent i t led "Trenching, Backf i l l ing and 
C ~ m p a c t i n g ~ ~ ,  and the Section fo r  the type o f  pipe being 
installed and shall be one o f  the embedments shown below 
unless otherwise specified o r  directed. 

2. Type I1Alt Embedment 

Pipe o f  Asbestos Cement 
Cast l r on  Soil 
Copper 
Corrugated Steel 
Ducti le l r o n  
Reinforced Concrete 
Prestressed Concrete 
V i t r i f ied  Clay 
Wrought Steel. 

a. The embedment shall be nat ive material excavated 
from the trench, which is acceptable to  the Engineer, 
containing no stones larger than 1-112 inches i n  size 
o r  debris. 

b. It shall be deposited and tamped in 6-inch layers to 
the centerl ine o f  the pipe. 

c. Native material placed above the centerl ine o f  the pipe 
to a depth o f  12 inches above the pipe shall be 
deposited in such manner as t o  not  damage the pipe. 

d. When specified o r  directed, Selected Fi l l  material shall 
be used in l ieu o f  the nat ive material fo r  a o r  c 
above . 

3. Type  lUBt1 Embedment 

Pressure Pipe o f  Fiberg lass 
Polyvinyl  Chloride 
Steel 
Thermal Plastic 

a. The embedment shall consist o f  compacted Type I1F" 
granular  material placed from a depth o f  4" below the 
pipe to the centerl ine o f  the pipe. 

1) It shall be  deposited and hand-compacted in 
6-inch maximum layers. 



b. From the  center l ine t o  t h e  top o f  t he  p ipe  t h e  
embedment shal l  b e  nat ive material excavated from t h e  
t rench, which is acceptable t o  the  Engineer, contain- 
i n g  no stones larger  than 1-1 /211 in size and shall b e  
lightly compacted. 

c. From the  top  o f  t he  p ipe t o  one foot above the pipe, 
acceptable nat ive material shal l  b e  deposited in such 
manner as t o  no t  damage t h e  pipe. 

d .  When t h e  nat ive material under  b o r  c above is no t  
acceptable, to  the Engineer, Selected Fi l l  materials ' 
shal l  be  used. 

4. T y p e  "Ctl Embedment 

Non-pressure p ipe o f  Fiberglass 
Polyv iny l  ch lor ide 
Thermal Plastic 

a. The  embedment shall consist o f  compacted T y p e  'IF" 
g ranu la r  materials placed from a dep th  o f  4" below 
t h e  p ipe  t o  a dep th  o f  12" over  the  pipe. 

1) It shall  b e  deposited and hand-compacted in 
6-inch maximum layers. 

F. T h r u s t  Restraints 

1. Pressure pipel ines shall have t h r u s t  res t ra in ts  in the  form 
of t h r u s t  blocks, t i e  rods, o r  anchors o f  t he  size and type - specified o r  as requ i red  by the  pressure and s tab i l i ty  o f  
the  suppor t ing surface. 

a. T h r u s t  res t ra in ts  shall b e  instal led a t  a l l  changes in 
direct ion,  changes in size, dead ends o r  o ther  lo- 
cations where shown. 

b. T h r u s t  res t ra in ts  shal l  be  in place, and  when o f  
concrete (Class C) shall have developed the  requ i red  
s t rength,  p r i o r  t o  tes t ing o f  the  pipel ine. 

c. T i e  rods and nu t s  fo r  t h r u s t  res t ra in ts  shal l  be  of 
high tensi le steel and shall have a minimum y ie ld  
s t reng th  o f  70,000 psi. 

1. T i e  rods and n u t s  instal led underground shall be 
coated w i t h  two coats o f  coal t a r  p i t ch  preserva- 
t i v e  coat ing a f te r  installation. 

G. Service Connections 

1. Connect_ions to  in-service pressure pipel ines shall be in 
accordance w i t h  t he  applicable provis ions of t he  Section 
ent i t led "Tapped Connections". 



2. Connections t o  sewers shall be  saddle, wye o r  tee branch- 
es as specified. 

a. Saddle and wye branches shall be installed, in gen- 
eral, so t ha t  the  top of the branch is a t  t he  top  o f  
t he  pipe. 

3. Laterals o f  t h e  kind and size o f  p ipe as specified shal l  be 
instal led as shown, specified o r  directed. 

a. Bends, as required,  shall b e  used between the con- 
nection and  the  lateral, t o  obtain the  cor rect  slope 
and  to  allow t he  horizontal angle o f  the  lateral t o  be 
a t  90 degrees t o  the  main l ine o r  other angle as 
specified o r  directed. 

b. Minimum slope f o r  a lateral shall b e  114 inch pe r  foot. 

c. Maximum slope f o r  a lateral shal l  b e  2 feet pe r  foot 
unless otherwise specified. 

d. Each lateral hav ing a slope o f  1 foot pe r  foot o r  
greater  shall have a concrete cradle which shal l  be  

. Class C concrete and shall be  placed 6" each side o f  
and from a depth o f  3" below to  t he  centerl ine o f  the  
lateral pipe. 

e. Laterals specified t o  exceed the maximum slope shall 
be supported t o  p reven t  excessive load being appl ied 
t o  the main l ine pipe. 

f. The  end o f  each connection o r  lateral shall be sealed 
by means o f  a removable water t ight  plug as shown on 
t he  Contract  Drawings. 

g. The end o f  each connection o r  lateral shall have a 2 x 
4 inch marker extending ver t ica l ly  from the  stopper 
t o  3 feet above the g round  surface. The  port ion o f  
the  marker extending above the g round  shall be  
painted green. 

4. Connections and ends o f  laterals shall no t  be backf i l led 
until a record has been made o f  the llas-builttt location o f  
each. 

H. Connection t o  Ex is t ing St ructures o r  Manholes 

1. Where a s tub  has been prov ided the connection shal l  be 
made t o  the  ex is t ing pipe. 

2. Where no s tub  has been provided, the  Contractor shall 
make an opening f o r  inser t ing  the connecting pipe. 



,.- - 
a. When specified, a sleeve shal l  b e  instal led and  a 

water t ight  jo in t  formed. 
F 

1) The  ca r r i e r  p ipe shall be instal led in the  sleeve 
and the  jo int  made watert ight .  

bC. 

b. Where no sleeve is specified, the space between t he  
pipe and the  wall o f  t he  s t r uc tu re  o r  manhole shal l  be  
made watert ight .  

c. A jo in t  shall be in the p ipe a t  o r  w i th in  5 feet o f  a 
s t r uc tu re  o r  manhole. 

d. A channel shal l  be  built o r  the ex is t ing channel 
revised, t o  d i rec t  the  flow from o r  in to  the new pipe. 

e. Care shall be taken to avoid damage t o  the  ex is t ing 
s t r uc tu re  o r  manhole and t o  p reven t  debr i s  from 
enter ing any ex is t ing channel. A n y  damage shall be 
repaired and debr is  removed. 

MP-70.05 I NSTALLATI  ON - EXPOSED 

A. Exposed pipelines shall be  carefu l ly  erected and  neat ly ar -  
ranged. 

1 .  Run paral lel  t o  wall o f  s t ruc tu res  

B. Supports and anchors shall be  adequate to suppor t  t he  p ipe 
f i l led w i th  water w i th  a minimum safety factor o f  5 and f o r  the  
tes t  pressure specified. 

C. Special supports shall be as specified in the Section f o r  the  
t y p e  o f  p ipe being installed. 

MP-70.06 F INAL  INSPECTION OF SEWERS 

A. Each section o f  p ipe between manholes shall be inspected before 
f inal  acceptance. 

1. In larger  pipelines the inspection shall be b y  t ravers ing  
t he  inside o f  the pipe. 

2. In smaller pipelines the inspection shall be  b y  observation 
wi th  i l lumination. 

3. Where specified, the  inspection shall be by closed c i r cu i t  
television. 

a. Shall be monitored b y  bo th  the  Engineer and  the 
Contractor .  



B. The  inspection shal l  determine t he  pipel ine t o  b e  t r u e  t o  l i ne  
and grade, t o  show no  leaks, t o  have no  obst ruct ion t o  flow, t o  
have no project ions o r  p ro t rud ing  o f  connecting pipes o r  jo in t  
materials, shall b e  f ree  from cracks and shall contain no dep- 
osits o f  sand, dirt o r  other materials. 

C. A l l  deficiencies located during the  inspection shall b e  corrected. 

MP-70.07 CUTTl  NG AND SPECIAL HANDLI NG 

A. Field cu ts  o f  pipes shall be in accordance w i t h  t he  manufact- 
u re r ' s  instruct ions.  

6. Where a p ipe requ i res  special handl ing o r  instal lat ion it shall be 
in accordance w i th  t he  Section f o r  t ha t  t ype  o f  pipe. 

MP-70.08 FLEX I BLE COUPLl NGS 

Flexible coupl ings shall be prov ided where shown o r  scheduled and o 

shall be in accordance w i th  the  Section ent i t led "Flexible Pipe 
Couplings". 

MP-70.09 WALL CASTINGS AND SLEEVES 

A l l  pipelines passing t h rough  walls, f loors o r  slabs o f  s t ruc tu res  
shall be installed in a wall cast ing o r  sleeve. The  wall cast ings and 
sleeves shall be  in accordance w i th  the  Section ent i t led I1VJall Cast- 
ings and Sleevesu. 

MP-70.10 LEAKAGE TEST 

A. A l l  pipelines shall be  tested f o r  leakage in accordance w i th  the  
Section ent i t led "Leakage Test".  

MP-70.11 CHLORINATION 

A. A l l  pipelines designed to convey potable water shall be  chlo- 
r inated in accordance w i th  the  Section ent i t led "Chlorination". 



MATERIALS AND PERFORMANCE - SECTION 71 

LEAKAGE TESTS 

MP-71.01 GENERAL 

A. Work Specif ied 

1. Tes t ing  o f  a l l  hyd rau l i c  s t ruc tures ,  p ressure  and non- 
p ressu re  p ip ing  f o r  leakage as specif ied. 

a. T h e  Contractor  shall f u r n i s h  a l l  labor, equipment, 
t e s t  connections, vents, water and materials 
necessary f o r  c a r r y i n g  o u t  t h e  pressure  and leakage 
tests. 

2. Al l  t es t i ng  shall be  witnessed b y  the  Engineer. 

MP-71.02 LEAKAGE TESTS FOR STRUCTURES 

A. Tanks, vaults,  wells and o ther  f l u i d  containing st ructures,  
(excluding manholes) shall b e  tested before back f i l l ing  b y  
filling t h e  s t r u c t u r e  w i t h  water t o  overf lowing, o r  o ther  level as 
may be d i rec ted by: t h e  Engineer, and observ ing  t h e  water 
sur face level twenty- four  hours  thereaf ter .  

1. When tes t ing  absorbent  materials such as concrete, t h e  
s t r u c t u r e  shall be f i l led  w i th  water a t  least 24 hours  
before t h e  tes t  i s  s tar ted.  

6.  The  ex ter io r  surface, especially a t  t h e  construct ion joint,  wi l l  
be  inspected f o r  leakage d u r i n g  and upon completion o f  t he  
twen ty - fou r  h o u r  test .  

1. Leakage wi l l  b e  considered t o  be w i th in  t h e  allowable l imits 
when the re  is  no v is ib le s ign  o f  leakage on  the  ex ter io r  
sur face and where t h e  water sur face does n o t  d r o p  except 
as associated w i th  evaporation. 

2. A s l i gh t  dampness on the  ex ter io r  wall sur face d u r i n g  t h e  
tes t  per iod wi l l  n o t  be considered as leakage, except i n  
t h e  case o f  prestressed concrete s t ruc tures .  

MP-71.03 TESTS ON PRESSURE PIPING FOR TRANSPORT OF WATER 
OR SEWAGE 

A. General 

1. Pipelines designed t o  t ranspor t  water o r  sewage under  
pressure  shall be  tested hydrostat ica l ly  and f o r  leakage 
p r i o r  t o  being placed i n  service. 



2. T h e  length  of piping and sections inc luded in t h e  tests 
shall meet t h e  approval o f  t h e  Engineer. 

3. Equipment in o r  attached t o  t h e  pipes be ing tested shall be  
protected. A n y  damage t o  such equipment during t h e  tes t  
shall be  repaired by t h e  Contractor  a t  h i s  expense. 

4. When p ip ing  i s  t o  be insulated o r  concealed in a s t ruc ture ,  
tests shall be  made before t h e  p ipe i s  covered. 

5. Al l  f i t t ings,  hyd ran ts  and appurtenances must be  p roper l y  
braced and harnessed before t h e  pressure  i s  applied. 
T h r u s t  res t ra in ing devices which wi l l  become a p a r t  of t h e  
system must  also be  tested a t  t h e  tes t  pressure.  

6. When tes t ing  absorbent p ipe materials such as asbestos 
cement o r  concrete, t h e  pipel ine shall be f i l led  w i th  water 
a t  least 24 hours  before t h e  tes t  i s  made. 

7. If t h e  l ine fai ls t h e  test, t h e  Contractor  shall explore f o r  
t h e  cause o f  t h e  excessive leakage and a f te r  repa i rs  have 
been made t h e  l ine shall be  retested. T h i s  procedure shall 
be repeated until t h e  p ipe complies. 

8. Pressure Test  

1. , Tes t  pressure  shall be  as scheduled or ,  where no pressure  
i s  scheduled, a t  150 psi.  

2. Tes t  pressure  shall be  held on t h e  p ip ing  f o r  a per iod  o f  
a t  least 2 hours, unless a longer per iod i s  requested by 
t h e  Engineer. 

C . Leakage Tes t  

1. T h e  leakage tes t  shall be conducted concur rent ly  w i th  t h e  
pressure  test .  

. T h e  ra te  o f  leakage shall be determined a t  15 minute 
in terva ls  by means o f  volumetr ic measurement o f  t h e  
makeup water added t o  maintain t h e  tes t  pressure.  T h e  
tes t  shall proceed u n t i l  t h e  ra te  o f  leakage has stabi l ized 
o r  i s  decreasing below an allowable value, f o r  th ree  
consecutive 15 minute in terva ls .  A f t e r  th is ,  t h e  tes t  
pressure shall be maintained f o r  a t  least another 15 
minutes. 

a. A t  t h e  completion o f  t h e  tes t  t h e  pressure  shall be  
released a t  t h e  fur thermost  po in t  f rom t h e  po in t  o f  
application. 

3. A l l  exposed p ip ing  shall be  examined d u r i n g  t h e  tes t  and 
all leaks, defect ive material o r  joints shall be  repaired o r  
replaced before repeat ing t h e  tests. 



4. T h e  allowable leakage f o r  p ressure  pipel ines shall n o t  
. exceed t h e  fol lowing in gallons p e r  24 hours  p e r  i nch  of 

diameter p e r  mile o f  pipe: 

T y p e  o f  Pipe Leakage 

Duct i le  i r o n  10 

Po lyv iny l  chlor ide, thermal p last ic  o r  
f iberg lass w i th  r u b b e r  jo ints 10 

Po lyv iny l  chloride, thermal plast ic o r  
f iberg lass w i t h  sovent-cemented jo ints 0 

Concrete w i th  steel and r u b b e r  jo ints 10 

Steel w i t h  welded jo ints 0 

Steel w i t h  harnessed joints 10 

Wrought  steel 0 

Copper 0 

A l l  p i p i n g  ins ide s t ruc tu res  0 

5. Regardless o f  t h e  above allowables, any  visib!e leaks shall 
be permanently stopped. 

MP-71.04 TEST FOR NON-.PRESSURE PIPELINES FOR TRANSPORT OF 
WATER OR SEWAGE 

A. General 

1. Pipelines designed t o  c a r r y  water  o r  sewage in open 
channel f low o r  a t  minimal pressures shall b e  tested f o r  
leakage p r i o r  t o  be ing placed in service. 

2. T h e  leakage shall be  determined b y  exf i l t rat ion,  
i n f i l t r a t i on  o r  low pressure  a i r .  
a. T h e  tes t i ng  method d i rected b y  the  Engineer shall 

t ake  i n t o  considerat ion the  groundwater  elevation of 
t h e  section o f  p ipe  be ing tested. 

b .  T h e  maximum non-pressure pipel ine t o  be tested f o r  
leakage shall b e  t h e  section between manholes o r  600 
feet  as d i rec ted b y  t h e  Engineer. 

3. l ntermediate leakage tests d u r i n g  construct ion shall be  
made a t  t he  Contractor 's  discret ion. Upon completion of 
any  pipeline, t h e  en t i re  system inc lud ing manholes shall be  
tested f o r  compliance t o  allowable leakage. 



4. When tes t i ng  absorbent  p ipe  materials such as asbestos- 
cement o r  concrete, t h e  p ipel ine shal l  b e  f i l l ed  w i t h  water  
a t  least 24 hours  before t h e  t e s t  i s  made. 

5. Groundwater  level shal l  b e  determined b y  t h e  Cont rac tor  
p r i o r  t o  any  tes t i ng  by read ing  t h e  water  level a t  t h e  
observat ion p ipe  in t h e  manholes. 

6. If t h e  l ine  fa i ls  t h e  test,  t h e  Cont rac tor  shal l  exp lore  f o r  
t h e  cause o f  t h e  excessive leakage and a f te r  repa i r s  have 
been made t h e  l ine shal l  be  retested. T h i s  p rocedure  shal l  
b e  repeated until t h e  p ipe  complies. 

B. Ex f i l t ra t ion  Tes t i ng  

1. Exf i l t ra t ion  tes ts  shall b e  made b y  filling a sect ion o f  
p ipel ine w i t h  water  and  measur ing t h e  q u a n t i t y  o f  leakage. 

2.  T h e  head o f  water  a t  t h e  beg inn ing  o f  t h e  tes t  shal l  be  a t  
least two  fee t  above t h e  h ighes t  p ipe  w i t h i n  t h e  section 
be ing  tested. 

a. Should groundwater  b e  p resen t  w i th in  t h e  section 
be ing  tested, t h e  head o f  water  f o r  t h e  t e s t  shal l  b e  
two fee t  above t h e  hyd rau l i c  g rad ien t  o f  t h e  
groundwater .  

b .  Should t h e  requi rement  o f  two fee t  o f  water  above t h e  
h ighes t  p ipe  subject  any  jo in t  a t  t h e  lower end  o f  t h e  
t e s t  section t o  a d i f fe ren t ia l  head o f  g rea te r  t han  
11.5 fee t  another  method o f  t es t i ng  shal l  b e  
employed. 

C . l n f i l t r a t i o n  Tes t i ng  

1. I n f i l t r a t i on  tes ts  w i l l  b e  allowed o n l y  when t h e  water  tab le  
gauges determine t h e  groundwater  level t o  be  two  fee t  o r  
more above t h e  h ighes t  p ipe  o f  t h e  section be ing  tested.  

2. I n f i l t r a t i on  t e s t  shall be  made by measuring t h e  q u a n t i t y  
o f  water  leaking i n to  a section o f  pipel ine. 

3. Measurement o f  t h e  i n f i l t r a t i on  shall b e  b y  means o f  a 
cal ibrated weir  cons t ruc ted  a t  t h e  ou t le t  o f  t h e  section 
being tested. 

D . Allowable Leakage f o r  Non-Pressure Pipelines 

T h e  allowable leakage (ex f i l t r a t i on  o r  i n f i l t r a t i on )  f o r  non-  
p ressu re  pipel ines shall n o t  exceed t h e  fo l lowing in gallons p e r  
24 hours  p e r  inch  o f  diameter p e r  1000 fee t  o f  pipe: 



T y p e  o f  Pipe Lea kaqe 

Duct i le  i r o n  - mechanical o r  push-on jo ints 10 

Asbestos-cement "0" ring jo ints 20 

Po lyv iny l  chlor ide, thermal plast ic o r  
f iberg lass w i t h  r u b b e r  jo ints 10 

Po lyv iny l  chlor ide, thermal plast ic o r  
f iberglass w i t h  solvent-cemented jo ints 0 

Concrete w i th  r u b b e r  joints 20 

Concrete w i t h  steel and r u b b e r  jo ints 10 

Cor rugated Steel 95 

Clay w i t h  r u b b e r  gasket  jo ints 20 

Cast i r o n  soil p ipe  

1. dra ins  and vents 
2. sewer laterals 

A l l  p i p i n g  ins ide s t ruc tu res  0 

*The same allowable as p ipe  t o  which it i s  connected. 

Regardless o f  t he  above allowable leakage any s p u r t i n g  leaks 
detected shall be  permanently stopped. 

E. A i r  Tes t ing  

1. For t h e  acceptance o f  a i r  tes t ing  in l ieu o f  hydros ta t ic  
tes t i ng  (ex f i l t ra t ion  o r  in f i l t ra t ion) ,  the  Contractor  shall 
per fo rm hydros ta t ic  and a i r  tests on  a t  least t h r e e  sections 
of pipel ine f o r  each t y p e  o f  p ipe  being used. The  
Engineer shall select t h e  sections f o r  t he  corroborat ive 
tests. I f  these duel tested sections indicate t h e  same 
resul ts ,  t h a t  is, acceptance under  bo th  tests, a i r  t es t i ng  
wi l l  be  allowed in l ieu o f  hydros ta t ic  tes t ing  to  meet t h e  
pro jec t  requirements . 

2. A i r  tes t ing  f o r  acceptance shall no t  b e  performed until t h e  
back f i l l ing  has been completed. 

3 .  Low pressure  a i r  tests shall conform t o  ASTM C 828 except 
as specif ied herein and shall no t  b e  l imited to  t y p e  o r  size 
o f  pipe. 

4. Al l  sections o f  pipel ines shall be cleaned and f lushed p r i o r  
t o  test ing.  



5. T h e  a i r  t es t  shall b e  based on t h e  average ho ld ing  
p ressu re  o f  3 p s i  gauge, a d r o p  f rom 3.5 t o  2.5 psi, 
w i th in  t h e  per iod  o f  t ime allowed f o r  t h e  size o f  p ipe  and 
t h e  length  o f  t h e  t e s t  section. T h e  time allowed f o r  t h e  1 
p s i  d r o p  in pressure,  measured in seconds, w i l l  b e  
computed by t h e  Engineer and wi l l  be  based o n  t h e  l imi ts  
o f  ASTM C 828. 

a. When groundwater  i s  p resent  t h e  average tes t  
p ressu re  o f  3 ps ig  shal l  b e  above a n y  back  p ressu re  
due  t o  t h e  groundwater  level. 

b. T h e  maximum p ressu re  allowed u n d e r  a n y  condi t ion in 
a i r  t es t i ng  shal l  be  10 ps ig.  T h e  maximum 
groundwater  level f o r  a i r  t es t i ng  i s  13 fee t  above t h e  
t o p  of t h e  pipe. 

6. T h e  equipment requ i red  f o r  a i r  t es t i ng  shal l  b e  f u r n i s h e d  
by t h e  Cont rac tor  and shall inc lude t h e  necessary 
compressor, valves and  gauges t o  allow f o r  t h e  mon i to r ing  
o f  t h e  pressure,  release o f  p ressure  and a separable t e s t  
gauge. 

a. T h e  tes t  gauge shall b e  sized t o  allow f o r  t h e  
measuring o f  t h e  one ps ig  loss allowed during t h e  
tes t  per iod  and shall be  on  a separate l ine t o  t h e  t e s t  
section. 

MP-71.05 MANHOLE TEST1 NG 

A. General 

1. Each manhole shall b e  tested by e i the r  ex f i l t r a t i on  o r  in- 
fi I t rat ion.  

2. A manhole wi l l  b e  acceptable if t h e  leakage does n o t  exceed 
an allowable o f  one gal lon p e r  ver t i ca l  foo t  o f  dep th  f o r  24 
hours.  Regardless o f  t h e  allowable leakage any  leaks 
detected shall be  permanent ly  stopped. 

6 .  Ex f i l t r a t i on  t e s t  may b e  per formed p r i o r  t o  o r  a f te r  back f i l l i ng .  
T h e  t e s t  shal l  b e  made b y  f i l l i n g  t h e  manhole w i t h  water  and  
observ ing  t h e  level f o r  a minimum o f  e igh t  hou rs .  

C. I n f i l t r a t i on  tes ts  shal l  b e  per formed when t h e  groundwater  level 
i s  above t h e  j o in t  o f  t h e  t o p  section o f  a p recas t  manhole. 

MP-71.06 AIR,  O I L  AND GAS PIPING 

A. A l l  pipel ines f o r  air ,  oi l  and gas shall b e  cleaned and tes ted  
w i t h  a i r  a t  t h e  pressure  specif ied and no leakage w i l l  b e  
allowed. A f t e r  these tests a re  complete, fue l  gas l ines shal l  be  
f lushed o u t  w i th  n i t rogen  o r  carbon d iox ide  before fue l  gas i s  
admitted. - 



MP-71.07 CHLORINE GAS PIPING 

A .  All pipelines for  chlorine gas shall be  init ial ly tested with 
nitrogen gas with no leakage allowed. A f te r  the  pipelines have 
been charged with chlorine gas all joints shall be  checked for 
leakage using ammonia water.  



MATERIALS AND PERFORMANCE - SECTION 95 

POLYVINYL CHLORIDE (PVC) PRESSURE PIPE 
FOR BURIED PIPELINES 4-INCH AND LARGER 

MP-95.01 GENERAL 

A. Work Specif ied 
1. Po lyv iny l  ch lor ide p ipe  o f  t h e  classif ication, and size and 

w i t h  f i t t i n g s  and jo ints as specif ied in t h e  p ipe  schedule 
and shown on t h e  Cont rac t  Drawings. 

B.  Related Work S ~ e c i f i e d  Elsewhere 
1. ~ r e n c h i n g ,  Backf i l l ing  and Compacting 
2. Pipeline Insta l la t ion 
3. Leakage Tests  
4. Chlor inat ion 

C. Appl icable Codes, Standards and Specif ications 
1. American National Standards l n s t i t u t e  (ANSI ) 
2. American Society f o r  Test ing  and Materials (ASTM) 
3.  American Water Works Association (AWWA) 
4. National Sanitat ion Foundation (NSF) 

' MP-95.02 MATERIALS 

A. General 
1. Po lyv iny l  ch lor ide  p ipe  shall be  made f rom Class 12454-8 

materials o r  b e t t e r  in accordance w i th  ANSI/ASTM D 1784. 
2. Po lyv iny l  ch lor ide p ipe  and accessories shall conform to  

t h e  requirements of: 
a. Water mains AWWA C900 
b .  Pressure ra ted ANSI /ASTM 02241 

3. Po lyv iny l  ch lor ide  p ipe  and accessories t o  be used f o r  
potable-water shall b e  ce r t i f i ed  as suitable b y  t h e  NSF o r  
o the r  approved tes t i ng  agency and shall be  marked w i th  
t h e  seal o f  t h e  agency. 

6 .  Fi t t ings  and Coupl ings 
1. Duct i le- i ron f i t t i n g s  shall conform t o  t h e  requirements o f  

ANSI /AWWA C110. 
2. Po lyv iny l  ch lor ide  f i t t i n g s  and coupl ings shall conform to  

t h e  requirements o f  t h e  PVC p ipe f o r  classif ication and 
size. 

C. Joints 
1. Joints f o r  p ipe  and  fitting shall be o f  t h e  t y p e  shown in 

t h e  p ipe  schedule and on t h e  Cont rac t  Drawings and in 
accordance w i th  t h e  standard f o r  t h e  t y p e  o f  material. 
a. Duct i le  i r o n  f i t t i n g s  shall be  push-on o r  mechanical. 
b. Po lyv iny l  ch lor ide p ipe  and f i t t i n g s  shall be  

elastomeric o r  solvent-cemented . 



1) Rubber gaskets f o r  elastomeric joints shall 
conform to  ANSI/ASTM F477. 
a) T h e  r u b b e r  gasket shall be  factory 

instal led in t h e  pipe, f i t t i n g s  and 
couplings. 

2. T h e  pla in end o f  t h e  p ipe shall be  marked by the 
manufacturer t o  snow t h e  depth  o f  penetrat ion in to  t h e  
bel l  o r  coupling. 

A. Drawings and manufacturers data o f  t h e  pipe, joints and 
f i t t i n g s  showing compliance w i th  th is  specification. 

8. Submit f i v e  (5) ccpias o f  manufacturer 's a f f i dav i t  thar all 
del ivered materials comply w i th  t h e  requirements o f  t h e  
specified Standards. 

A. Polyv iny l  chlor ide p ipe shall be  instal led in accardance w i i h  the  
applicable provisions o f  the  Sections ent i t led " T r e n c h i r , ~ ,  
Backf i l l ing  and Compacting" and "Pipeline Instal lat ion". 

a. Polyv inyl  chlor ide p ipe shall b e . h a n d t e d  and storod ir! 
accordance w i th  t h e  manufactu.rerls recommendations. 



MATERIALS AND PERFORMANCE - SECTION 151 

SUBMERSIBLE SUMP PUMPS 

MP-151 .O1  GENERAL 

A.  Work Specif ied 
1. Single o r  dup lex  cen t r i f uga l  t y p e  submersible sump pumps 

located as shown on Con t rac t  Drawings.  

B .  Related Work Specif ied Elsewhere 
1 . Miscellaneous Elect r ic  Motors 

C. Pumps shall b e  manufactred b y :  
1. Enpo-Cornel l  
2. Hydro-0-Mat ic  
3. Deming 
4. O r  equal. 

MP-151.02 CONSTRUCTION 

A. Pumps 
1. Capaci ty  and head as scheduled o r  shown on Cont rac t  

Drawings  
2. Semi-open impel lers 
3. Per forated s t ra iners  on suct ion 

6. Motors 
1. Permanently sealed and r i g i d l y  coupled t o  t h e  pump 
2. Grease-sealed l i fet ime lubr ica ted  bear ings 
3. 115 vol ts ,  60 cycle, s ingle phase w i t h  capacitor s t a r t  
4. I n teg ra l  over load pro tec t ion  w i t h  automatic r e s t a r t  
5. Water- res is tant  extension c o r d  
6. Other  requi rements as requ i red  u n d e r  t h e  Section en t i t led  

"Miscellaneous Elect r ic  Motors". 

C. Appurtenances 

1. S t a r t  and stop by f loatable motor case, p ressu re  swi tch o r  
f loats act ivated b y  change in water  level.  , 

2. Duplex  assembly shall have automatic a l te rna tor .  
a. Back-up pump t o  s t a r t  on  lead pump fa i l u re  o r  on  

r i s i n g  water  level.  

MP-151.03 SUBMITTALS 

A .  Shop Drawings 
1 . Submit  deta i l  d rawings  showing compliance w i t h  these 

specif icat ions i nc lud ing  materials o f  cons t ruc t ion  and p a r t s  
l i s t .  



6 .  Operat ion and Maintenance Manuals 
1. Fu rn i sh  t h r e e  sets o f  t h e  manuals as requ i red  b y  t h e  General -, 

Provisions. 

MP-151.04 INSTALLATION c 

A .  Insta l led as shown on Cont rac t  Drawings 
1. 12-inch f lex ib le  r u b b e r  hose a t  pump discharge connect ion. 
2. Two check valves shall b e  insta l led in t h e  d ischarge p i p i n g  near  

pump and approximate ly  two  fee t  apar t .  

B. T e s t i n g  
1. A f t e r  insta l la t ion each sump pump shal l  b e  cyc led a minimum o f  

f i v e  times. 
a. Water shall b e  d ischarged a t  ra te  scheduled. 
b.  Pump and motor shall show no s t ra in  o r  v ib ra t ions .  



MATERIALS AND PERFORMANCE - SECTION 250 

PLACEMENT OF CONTAMINATED MATERIALS 

MP-250 .O1 GENERAL 

A .  Work Specif ied 

1. Work t o  b e  per formed u n d e r  t h i s  sect ion shal l  consist  o f  a l l  
labor, materials, suppl ies a n d  equipment necessary f o r  t h e  
haul ing,  hand l i ng  and  placement of contaminated materials 
i n t o  t h e  temporary  containment s t ruc tu re .  

MP-250.02 INSTALLATION 

A. Hand l ing  a n d  Haul ing 

1. A n y  s tockp i l i ng  of contaminated materials p r i o r  t o  
placement i n t o  t h e  l and f i l l  ce l l  shal l  b e  as approved  by t h e  
Engineer.  

2. A t  a l l  t imes when be ing  stockpi led,  contaminated materials 
shal l  b e  p ro tec ted  f rom erosion due t o  stormwater  o r  wind.  
A n y  water  wh ich  comes i n t o  contact  w i t h  contaminated 
materials shal l  be  contained, col lected a n d  t rea ted in t h e  
on-si te t reatment  system. 

3. Hau l ing  of contaminated materials f rom t h e  p o i n t  o f  
excavat ion t o  t h e  landf i l l  area shal l  b e  conducted o n l y  on 
t h e  temporary  hau l  roads const ruc ted as shown o r  
specif ied. D u r i n g  hau l i ng  operat ions, extreme care shal l  
b e  taken a n d  a l l  necessary measure employed to  ensure  
t h a t  no  mater ia l  i s  lost  f rom t h e  hau l  vehicles. 

B. Placement I n t o  Land f i l l  Cell 

1. A l l  materials placed i n t o  t h e  l and f i l l  ce l l  shal l  be  dry, as 
def ined by t h e  absence o f  f r e e  l iqu ids.  

2. No contaminated materials shal l  b e  placed i n t o  t h e  l and f i l l  
ce l l  until t h e  berms, l iners,  dra inage layers  a n d  leachate 
col lect ion a n d  ho ld ing  systems have been placed i n t o  
operat ion. 

3. Contaminated materials shal l  b e  placed i n t o  t h e  landf i l l  ce l l  
in maximum two ( 2 )  foot  l i f t s .  

4. A f t e r  placement i n t o  t h e  l and f i l l  cell, measures shal l  be  
taken t o  minimize t h e  amount o f  ra in fa l l  wh ich  is  allowed t o  
come i n t o  contac t  w i t h  the  contaminated materials. Water 
wh ich  does contact  t h e  contaminated materials shal l  be  
collected a n d  t rea ted  in t h e  on-si te t reatment  system. 



5 .  Pr ior  to demobilization a t  the end o f  each work day ,  the  
contaminated material shall be  graded to promote positive 
drainage to the sump. 



MATERIALS AND PERFORMANCE - SECTION 255 

FLEXIBLE MEMBRANE LINER (FML) 

MP-255 .O1 GENERAL 

A. Work Specif ied 

1. T h e  w o r k  t o  be  per formed u n d e r  t h i s  sect ion shal l  consist  
o f  a l l  labor, materials, suppl ies, a n d  equipment necessary 
t o  f u r n i s h  a n d  ins ta l l  t h e  f lex ib le membrane l i ne rs  as 
speci f ied he re in  a n d  as shown o n  t h e  Con t rac t  Drawings.  

B. Acceptable Manufac turers  

1. Gundle Lining Systems, Inc. 
2. O r  Approved  Equal  

MP-255.02 SUBMITTALS 

A.  In o r d e r  t o  q u a l i f y  as an  approved syn the t i c  l iner ,  t h e  Con- 
t r a c t o r  shal l  submi t  lining material  samples a n d  a minimum 
specif icat ion sheet t o  t h e  Engineer f o r  approva l  p r i o r  t o  con- 
s t ruc t ion .  T h e  specif icat ion sheet shal l  g i v e  full deta i ls  o f  
minimum phys ica l  p roper t i es  a n d  tes t  methods used, s i te  seam- 
ing methods, a n d  a manufac turer 's  cer t i f i ca te  conf i rming compli- 
ance o f  t h e  material  w i t h  t h e  minimum specif ications. A l i s t  o f  
simi lar p ro jec ts  completed in wh ich  t h e  manufac tured material  
has been successfu l ly  used shal l  b e  submi t ted  t o  t h e  Owner. 

B. T h e  Cont rac tor  shal l  also submit  a l i s t  o f  l i ne r  ins ta l le rs  ap- 
p r o v e d  a n d l o r  l icensed by t h e  l i ne r  manufacturer ,  who have 
been t ra ined  a n d  who a r e  qua l i f i ed  t o  ins ta l l  t h e  manufacturer 's 
material. 

C. T h e  manufac turer  shal l  p r o v i d e  t h e  Cont rac tor  w i t h  complete 
w r i t t e n  i ns t ruc t i ons  f o r  t h e  storage, hand l ing ,  instal lat ion, a n d  
seaming o f  t h e  l i n e r  in compliance w i t h  t h i s  specif icat ion a n d  
t h e  cond i t ion  o f  h i s  war ran ty .  Cont rac tor  shal l  f o r w a r d  a copy  
o f  t h i s  in format ion t o  t h e  Engineer.  

D. T h e  Cont rac tor  shal l  ob ta in  f rom t h e  manufac turer  a n d  submit  
t o  t h e  Engineer resu l t s  o f  q u a l i t y  con t ro l  t es t i ng  ident i f ied  in 
Section 1.03 o f  t h i s  specif icat ion. T h i s  shal l  be  submit ted p r i o r  
t o  instal lat ion. 

E. Cont rac tor 's  cer t i f i ca t ion  t h a t  l i ne r  bedd ing  is  sa t is fac tory  (see 
P a r t  3 ) .  

F. P r i o r  t o  construct ion,  t h e  Cont rac tor  shal l  f u r n i s h  t h e  Owner 
w i t h  panel layout  d raw ings  as r e q u i r e d  f o r  t h e  l i ne r  instal la- 
t ion. T h e  panel  layout  shal l  b e  designed by t h e  manufac turer  



and seams of t he  l iner  la id on the  slopes shall be  perpendicular  
t o  t he  land f i l l  bottom. Field seam lengths shal l  be minimized. 

MP-255.03 QUALITY CONTROL 

A. Manufacturer 's Experience 

1. The  manufacturer of the lining material descr ibed herein 
shal l  have prev ious ly  demonstrated h i s  ab i l i t y  to  produce 
t h i s  membrane by hav ing successful ly manufactured a 
minimum o f  ten mill ion square feet o f  similar l iner  material 
f o r  hydrau l ic  lining installations. 

B. Raw Material 

1. A l l  compound ingredients o f  the  l i ne r  materials shal l  be  
randomly sampled on de l i ve ry  t o  the manufactur ing p lan t  t o  
ensure compliance w i t h  specifications. Tests t o  be  car r ied  
ou t  shall inc lude Densi ty,  ASTM D1505.68; and  Melt Index,  
ASTM D1238-79 Procedure A, Condit ions E & P. 

C. Manufactured Roll Goods 

1. Samples o f  the product ion run shall be obtained and tested 
in accordance w i t h  the  fol lowing performance standards fo r  
the 30 mil f lexible membrane l iner.  

Performance 
Parameter Standard 

Performance 
Val idat ion 

1. Thickness 30 m i l  (-10% max.) Measurement, two samples from 
(ASTM Dl 593) each day1 s production. 

2. Tens i le  Strength 70 lb / in .  w idth Tensi le tes t ,  two samples 
a t  y i e l d  (ASTM D638) from each day1 s production. 

3. Puncture Resistance 40 lbs. (FTMS 1018) Test, one sample per r o l l .  
Method 2065 

4. Tear Resistance 22 1 bs. (ASTM Dl004 C) Test, one sample per r o l l .  

5. Carbon Black Content 2% min, 3% max One t e s t  per r o l l  car o r  
45,000 lb .  

2. Samples o f  the  product ion run shall be  obtained and tested 
in accordance w i th  the fol lowing performance standards for 
the 60 mil f lex ib le membrane l iner :  



Performance 
Parameter Standard 

Performance 
Validation 

1. Thickness 60 m i l  (-10% max.) Measurement, two samples from 
(ASTM Dl 593) each day's production. 

2. Tensile Strength 140 lb / in .  width Tensile tes t ,  two samples 
a t  y i e l d  (ASTM D638) from each day's production. 

3. Puncture Resistance 80 lbs.  (FTMS 1018) Test, one sample per r o l l .  
Method 2065 

4. Tear Resistance 45 lbs.  (ASTM Dl004 C) Test, one sample per r o l l .  

5. Carbon Black Content 2% min, 3% max One t e s t  per r o l l  car or 
45,000 l b .  

0. A l l  weld ing material  shal l  be  o f  a t y p e  recommended and  sup- 
p l ied  by t h e  manufacturer  and  shal l  be  de l ivered in t h e  or ig ina l  
sealed containers - each w i t h  a n  indel ib le label bear ing t h e  
b r a n d  name, manufacturer 's  mark  number, a n d  complete di- 
rect ions as t o  p r o p e r  storage. 

E. T h e  ins ta l le r  shal l  employ on-site physical  non-destruct ive 
tes t ing  o n  a l l  welds to  ensure  wa te r t i gh t  homogeneous seams. 
A l l  welded seams shal l  be  tested over  t h e i r  en t i re  length  by 
vacuum box o r  u l t rason ic  methods. A l l  t es t  resu l ts  shal l  be  
submit ted t o  t h e  Owner. 

F. Should v isua l  inspect ion o f  t h e  l i ne r  reveal i r r e g u l a r  blemishes 
o r  suspect areas o f  und ispersed carbon black, a thermal 
Gravimetr ic  Analys is w i l l  b e  performed a t  t h e  Contractor 's  
expense t o  ensure  t h e  2 percent  minimum and  3 percent  maxi- 
mum carbon black content  i s  met. Should requirements n o t  be  
met, the  Cont rac tor  w i l l  be l iable f o r  replacement. 

G. A fac tory- t ra ined qua l i ty -cont ro l  technician shal l  inspect  each 
seam. A n y  area showing a defect  shal l  be  marked and  repaired 
in accordance w i t h  t h e  manufacturer 's  repa i r  procedures. 

H. A tes t  weld th ree  ( 3 )  feet  long f rom each welding machine shall 
be  run each d a y  p r i o r  t o  l i ne r  weld ing a n d  u n d e r  t h e  same 
condi t ions as ex is t  f o r  t h e  l i ne r  welding. T h e  tes t  weld shall 
b e  marked w i t h  date, ambient temperature, and weld ing machine 
number. Samples o f  weld approximately 318" wide shal l  be c u t  
f rom t h e  tes t  weld and  tested in shear and peel. Seams shall 
be s t ronger  than  the  material. T h e  weld sample shal l  be  k e p t  
f o r  subsequent tes t ing  on labora tory  tensometer equipment in 
accordance w i t h  the  appl icable ASTM standards. Random weld 
samples may be  removed f rom t h e  insta l led welded sheeting a t  a 
f requency o f  one sample p e r  500 feet o f  weld. 



I. The  welder(s) o f  the  HDPE l iner  material shal l  have prev ious 
experience w i t h  the material and  shal l  demonstrate evidence o f  
t ra in ing  under  the  manufacturer o f  the  l i ne r  material. 

J. The  Owner, o r  h i s  designated representat ive, reserves the  
right o f  access f o r  inspection of any  o r  a l l  phases o f  th i s  
instal lat ion. 

MP-255.04 MATERIALS 

A. Flexib le Membrane L iner  

1. L iner  material shall be u l t r a  high molecular weight  H igh  
Densi ty Polyethylene (HDPE) . The nominal thickness o f  
t he  l iner  shal l  be  30 o r  60 mils as specified. 

2 .  The lining material shal l  be manufactured a minimum 
22.0-foot seamless width.  Labels on the  ro l l  shal l  i den t i f y  
t he  thickness, length, width, and manufacturer 's mark 
number. 

3. The  30 mil  f lex ib le membrane l i ne r  material shal l  meet o r  
exceed the  fol lowing material performance requirements. 

Property Test Method Result 

Density ASTM Dl505 0.94 g/cc 

Tensi le @ Break ASTM D638 Type IV  120 l b / i n  width 
dumb-bell a t  2 ipm 

Tensile @ Yie ld 11 11 II 70 l b / i n  width 

El ongation @ Break 11 11 11 700% 

Elongation @ Yie ld II 11 II 13% 

Modulus o f  E l a s t i c i t y  ASTM D882 110,000 ps i  

Tear Resi stance ASTM Dl 004 Die C. 22 lb. (min) 

Puncture Resistance FTMS 1018 Method 2065 40 lb. (min) 

Hydrostatic Resistance ASTM D751 Method A 240 ps i  
Procedure 1 

Carbon Black Content ASTM Dl603 2% min, 3% max 



4. T h e  60 mil  f lex ib le  membrane l i ne r  material  shal l  meet o r  
exceed t h e  fo l lowing material  performance requirements : 

Property 

Density 

Test Method 

ASTM Dl  505 

Result 

0.94 g/cc 

Tensile @ Break ASTM 0638 Type I V  240 1 b / i n  width 
dumb-bell a t  2 ipm 

Tensile @ Yfe ld  11 11 
I1 140 1 b / i n  width 

Elongation @ Break 11 11 
II 700% 

Elongation @ Y i e l d  11 11 
11 13% 

Modulus o f  E l a s t i c i t y  ASTM 0882 110,000 ps i  

Tear Resistance ASTM Dl004 Die C. 45 lb .  (min) 

Puncture Resistance FTMS 1 OlB Method 2065 80 lb .  (min) 

Hydrostat ic Resistance ASTM D751 Method A 
Procedure 1 

490 ps i  

Carbon Bl ack Content ASTM Dl603 2% m i  n, 3% max 

MP-255.05 INSTALLATION 

A. Area Subgrade Preparat ion 

Surfaces t o  b e  l i ned  shal l  b e  smooth and  f ree  o f  a l l  rocks,  
stones, s t icks,  roots, s h a r p  objects, o r  deb r i s  o f  a n y  
kind. T h e  sur face shou ld  p rov ide  a f i rm,  uny ie ld ing  
foundat ion f o r  t h e  membrane w i t h  n o  sudden, s h a r p  o r  
a b r u p t  changes o r  b reaks  in grade. No s tand ing water o r  
excessive moisture shal l  be  allowed. T h e  Cont rac tor  shal l  
c e r t i f y  in w r i t i n g  t h a t  t h e  sur face on wh ich  t h e  membrane 
i s  t o  b e  ins ta l led  i s  acceptable before commencing work .  

B. Cont rac tor  Approva l  

1. T h e  insta l la t ion con t rac to r  shal l  have met t h e  manufactur- 
e r 's  minimum requirements to  become a l icensed o r  ap- 
p r o v e d  ins ta l le r  o f  t h e  manufac turer 's  p r o d u c t  us ing  t h e  
manufacturer 's  state-of-the-art  equipment a n d  weld ing 
methods. T h e  manufacturer  shal l  c e r t i f y  t h a t  t h e  ins ta l le r  
i s  app roved  o r  l icensed. 

n C. F ie ld  Seams 

1. I nd i v idua l  panels o f  l i n e r  material  shal l  b e  la id o u t  and 
over lapped by a minimum o f  3 inches f o r  ex t rus ion  weld- 
ing, 4 inches f o r  h o t  wedge seaming p r i o r  t o  welding. 
Extreme care shal l  b e  taken by t h e  ins ta l le r  in t h e  prepa- 



r a t i o n  o f  t h e  areas t o  b e  welded. T h e  area t o  b e  welded 
sha l l  b e  cleaned a n d  p repared  accord ing t o  t h e  procedures  
i den t i f i ed  by t h e  material  manufacturer .  A l l  sheet ing  shal l  
be  joined together  u s i n g  a homogeneous ove r lap  e x t r u s i o n  
fus ion  o r  h o t  wedge weld ing  process. T h e  composit ion o f  
t h e  ex t ruda te  shal l  b e  ident ica l  t o  t h e  lining material .  

D. T h e  weld ing equipment used  shal l  b e  capable o f  cont inuous ly  
moni to r ing  a n d  con t ro l l i ng  t h e  temperatures a n d  p ressu res  in 
t h e  zone o f  contac t  where t h e  machine i s  ac tua l ly  f u s i n g  t h e  
lining material ,  t o  ensure  t h a t  changes in envi ronmental  con- 
d i t i ons  w i l l  n o t  a f fec t  t h e  i n t e g r i t y  o f  t h e  weld. O n l y  we ld ing  
systems wh ich  u t i l i ze  t h e  e x t r u s i o n  fusion o r  h o t  wedge weld ing  
process shal l  b e  used f o r  bond ing  these lining materials.  

E. No " f i s h  mouthslf shal l  b e  al lowed w i t h i n  t h e  seam area. Where 
" f i s h  mouths1' occur ,  t h e  material  shal l  b e  cu t ,  over lapped,  a n d  
an  over lap  fus ion  weld o r  h o t  wedge weld shal l  b e  appl ied. A l l  
welds on completion o f  t h e  w o r k  shal l  b e  tightly bonded. A n y  
membrane areas showing i n j u r y  d u e  t o  excessive scuff ing, 
punc tu re ,  o r  d i s t ress  f rom a n y  cause shal l  b e  replaced o r  
repa i red  w i t h  a n  addi t ional  sect ion o f  l i ne r  material .  

F. Seam defects detected by vacuum b o x  tes t i ng  shal l  b e  co r rec ted  
by t h e  Cont rac tor .  



MATERIALS AND PERFORMANCE - SECTION 260 

FLEXIBLE MEMBRANE COVER (FMC) 

MP-260 .O1 GENERAL 

A. Work Specif ied 

1. T h e  w o r k  t o  be  per formed u n d e r  t h i s  sect ion shal l  consist  
o f  a l l  labor, materials, suppl ies, and  equipment necessary 
t o  f u r n i s h  a n d  ins ta l l  t h e  f lex ib le membrane cover  as 
speci f ied he re in  a n d  as shown o n  t h e  Con t rac t  Drawings.  

B . Acceptable Manufac turers  

1. Gundle Lining Systems, Inc.  

2. O r  Approved  Equal 

MP-260.02 SUBMITTALS 

A. In o r d e r  t o  q u a l i f y  as a n  approved  f lex ib le  membrane cover,  t h e  
Cont rac tor  shal l  submi t  lining material  samples a n d  a minimum 
specif icat ion sheet t o  t h e  Engineer f o r  approva l  p r i o r  t o  con- 
s t ruc t ion .  T h e  speci f icat ion sheet shal l  g i v e  full deta i ls  o f  
minimum phys ica l  p roper t ies  and  tes t  methods used, s i te  seam- 
ing methods, a n d  a manufacturer 's  cer t i f i ca te  conf i rming compli- 
ance o f  t h e  material  w i t h  t h e  minimum specif icat ions. A l i s t  o f  
simi lar p ro jec ts  completed in which  t h e  manufactured material  
has been successfu l ly  used shal l  b e  submi t ted  t o  t h e  Owner. 

B. The  Cont rac tor  shal l  also submi t  a l i s t  o f  l i ne r  ins ta l le rs  ap- 
p r o v e d  a n d / o r  l icensed by t h e  l i n e r  manufacturer ,  who have 
been t r a i n e d  a n d  who a r e  qua l i f ied  t o  ins ta l l  t he  manufacturer 's  
material .  

C. T h e  manufac turer  shal l  p r o v i d e  t h e  Cont rac tor  w i t h  complete 
w r i t t e n  i ns t ruc t i ons  f o r  t h e  storage, hand l ing ,  instal lat ion, and 
seaming o f  t h e  cover  in compliance w i t h  t h i s  specif icat ion and  
t h e  condi t ion o f  h i s  war ran ty .  Cont rac tor  shal l  f o r w a r d  a copy  
o f  t h i s  in format ion t o  t h e  Engineer. 

D. T h e  Cont rac tor  shal l  ob ta in  f rom t h e  manufacturer  and  submit  
t o  t h e  Engineer resu l t s  o f  q u a l i t y  con t ro l  t es t i ng  ident i f ied  in 
Section 1.03 o f  t h i s  specif icat ion. T h i s  shal l  be  submit ted p r i o r  
t o  instal lat ion. 

E. Contractor 's  cer t i f i ca t ion  t h a t  l i n e r  bedd ing  i s  sat is factory (see 
P a r t  3) .  



F. Pr io r  t o  construct ion, the Contractor  shall f u rn i sh  t he  Owner 
w i th  panel layout drawings as requ i red  f o r  the l iner  installa- 
t ion. The  panel layout shal l  be designed by the  manufacturer 
and  seams of the l iner  la id on  the slopes shal l  be  perpendicular  
to  the landf i l l  bottom. Fie ld seam lengths shal l  be  minimized. 

MP-260.03 QUALITY CONTROL 

A. Manufacturer 's Experience 

1. The  manufacturer of the lining material descr ibed herein 
shal l  have prev ious ly  demonstrated h i s  ab i l i t y  t o  produce 
t h i s  membrane by hav ing successful ly manufactured a 
minimum o f  ten  mill ion square feet o f  similar l i ne r  material 
f o r  hydrau l ic  lining installations. 

6. Raw Material 

1. A l l  compound ingredients o f  the l iner  materials shall be  
randomly sampled on de l i ve ry  t o  the manufactur ing p lant  t o  
ensure compliance w i t h  specifications. Tests  t o  be car r ied  
ou t  shal l  inc lude Density, ASTM D l  505.68; and  Melt Index,  
ASTM D1238-79 Procedure A, Condit ions E & P. 

C. Manufactured Roll Goods 

1. Samples of the product ion run shall be  obtained and  tested 
in accordance w i th  the fol lowing performance standards: 

Performance 
Parameter Standard 

Performance 
Val i d a t i o n  

1. Thickness 20 m i l  (-10% max.) Measurement, two samples from r 
(ASTM Dl593 ) each day's production. 

2. Tensi le Strength 50 lb / in .  w id th  Tensi le tes t ,  two samples 
a t  y i e l d  (ASTM D638) from each day's production. C 

3. Puncture Resistance 26 lbs. (FTMS 1018) Test, one sample per r o l l .  
Method 2065 

4. Tear Resistance 15 lbs. (ASTM Dl004 C) Test, one sample per r o l l .  

5. Carbon Black Content 2% min, 3% max One t e s t  per r o l l  car o r  
45,000 lb .  

D. A l l  welding material shall be o f  a t y p e  recommended and sup- 
p l ied by the manufacturer and shal l  be del ivered in the  or ig ina l  
sealed containers - each w i t h  an indel ible label bear ing the 
b r a n d  name, manufacturer 's mark number, and  complete di- 
rect ions as t o  proper  storage. 



E. T h e  ins ta l le r  shal l  employ on-si te phys ica l  non-dest ruc t ive  
tes t i ng  o n  a l l  welds t o  ensure  wa te r t i gh t  homogeneous seams. 
A l l  welded seams shal l  b e  tes ted ove r  t h e i r  e n t i r e  l e n g t h  by 
vacuum b o x  o r  u l t rason ic  methods. A l l  t es t  resu l t s  shal l  b e  
submi t ted  t o  t h e  Owner. 

F. Should v isua l  inspect ion o f  t h e  l i n e r  reveal  i r r e g u l a r  blemishes 
o r  suspect  areas o f  und ispersed carbon b lack,  a thermal 
Grav imet r ic  Ana lys is  w i l l  b e  per formed a t  t h e  Cont rac tor 's  
expense t o  ensure  t h e  2 pe rcen t  minimum a n d  3 pe rcen t  
maximum carbon b lack  content  i s  met. Should requirements no t  
be  met, t h e  Con t rac to r  w i l l  be  l iable f o r  replacement. 

G. A fac tory - t ra ined qua l i ty -cont ro l  technician shal l  inspect  each 
seam. A n y  area showing a defec t  shal l  b e  marked a n d  repa i red  
in accordance w i t h  t h e  manufacturer 's  repa i r  procedures.  

H. A t e s t  weld t h r e e  (3)  feet  long f rom each weld ing machine shal l  
b e  run each d a y  p r i o r  t o  l i n e r  weld ing a n d  u n d e r  t h e  same 
condi t ions as ex i s t  f o r  t h e  l i ne r  welding. T h e  tes t  weld shal l  
b e  marked w i t h  date, ambient temperature, a n d  weld ing machine 
number.  Samples o f  weld approximately 318" wide shal l  be c u t  
f rom t h e  tes t  weld a n d  tested in shear and  peel. Seams shal l  
be  s t ronger  than  t h e  material. T h e  weld sample shal l  be  k e p t  
f o r  subsequent  tes t i ng  o n  labora tory  tensometer equipment in 
accordance w i t h  t h e  appl icable ASTM standards.  Random weld 
samples may be  removed f rom t h e  insta l led welded sheet ing a t  a 
f requency o f  one sample p e r  500 feet  o f  weld. 

I. T h e  we lder (s )  o f  t h e  HDPE l i ne r  material  shal l  have p rev ious  
exper ience w i t h  t h e  material  a n d  shal l  demonstrate evidence o f  
t r a i n i n g  u n d e r  t h e  manufac turer  o f  t h e  l i ne r  material. 

J. T h e  Owner, o r  h i s  designated representat ive,  reserves  t h e  
right o f  access f o r  inspect ion o f  any  o r  a l l  phases o f  t h i s  
instal lat ion. 

MP-260.04 MATERIALS 

A. F lex ib le Membrane Cover 

1. L i n e r  material  shal l  be  u l t r a  high molecular we ight  H i g h  
Dens i ty  Polyethylene (HDPE) . T h e  minimum nominal 
th ickness o f  t h e  l i ne r  shal l  be  20 mils. 

2. T h e  lining material  shal l  b e  manufac tured a minimum 
22.0-foot seamless w id th .  Labels on t h e  r o l l  shal l  i d e n t i f y  
t h e  thickness, length,  w id th ,  a n d  manufacturer 's mark  
number.  



3. T h e  l i ne r  material  shal l  meet o r  exceed t h e  fol lowing 
material  per formance requirements:  

Property Test Method Result 

Density ASTM Dl505 0.94 g/cc 

Tensile @ Break ASTM D638 Type I V  80 1 b / in  width 
dumb-bell a t  2 ipm 

Tensile @ Yie ld 11 11 II 50 1 b / i  n width 

Elongation @ Break 11 11 II 700% 

Elongation @ Yie ld 11 II 11 13% 

Modulus o f  E l a s t i c i t y  ASTM D882 110,000 ps i  

Tear Resistance ASTM Dl004 Die C. 15 lb .  (min) 

Puncture Resistance FTMS 1018 Method 2065 26 lb. (min) 

Hydrostatic Resistance ASTM D751 Method A 
Procedure 1 

160 psi 

Carbon Black Content ASTM D l  603 2% min, 3% max 

MP-260.05 1 NSTALLATION 

A. Area Subgrade Prepara t ion  

Surfaces t o  b e  l i ned  shal l  b e  smooth a n d  f r e e  o f  a l l  rocks ,  
stones, s t icks ,  roots, s h a r p  objects, o r  d e b r i s  o f  a n y  
kind. T h e  sur face shou ld  p r o v i d e  a f i rm,  u n y i e l d i n g  
foundat ion f o r  t h e  membrane w i t h  no sudden,  s h a r p  o r  
a b r u p t  changes o r  b reaks  in grade.  No s tand ing  water  o r  
excessive moisture shal l  be  allowed. T h e  Con t rac to r  shal l  
c e r t i f y  in w r i t i n g  t h a t  t h e  sur face o n  wh ich  t h e  membrane 
i s  t o  b e  ins ta l led  i s  acceptable be fo re  commencing work .  

B. Cont rac tor  Approva l  

1. T h e  insta l la t ion con t rac to r  shal l  have met t h e  manufactur-  
e r ' s  minimum requ i rements  t o  become a l icensed o r  ap- 
p r o v e d  ins ta l le r  o f  t h e  manufac turer 's  p r o d u c t  u s i n g  t h e  
manufac turer 's  state-of-the-art  equipment a n d  we ld ing  
methods. T h e  manufac turer  shal l  c e r t i f y  t h a t  t h e  i ns ta l l e r  
i s  app roved  o r  l icensed. 

C. F ie ld  Seams 

1. I n d i v i d u a l  panels o f  l i n e r  material  shal l  be  la id  o u t  a n d  
over lapped by a minimum o f  3 inches for  e x t r u s i o n  weld- 
ing, 4 inches f o r  h o t  wedge seaming p r i o r  t o  weld ing.  



Extreme care shal l  b e  taken by t h e  insta l ler  in t h e  prepa- 
ra t ion  o f  t h e  areas t o  be  welded. T h e  area t o  be  welded 
shal l  b e  cleaned a n d  prepared accord ing t o  t h e  procedures 
ident i f ied  by t h e  material  manufacturer.  A l l  sheet ing shal l  
be  joined together us ing  a homogeneous over lap ex t rus ion  
fus ion o r  ho t  wedge weld ing process. T h e  composition o f  
t h e  ex t ruda te  shal l  be  ident ical  t o  the  lining material. 

D. The  weld ing equipment used shal l  b e  capable o f  cont inuously 
moni tor ing a n d  con t ro l l i ng  t h e  temperatures a n d  pressures in 
t h e  zone o f  contact  where t h e  machine is  actual ly  fus ing  t h e  
lining material, t o  ensure  t h a t  changes in environmental con- 
d i t ions  wi l l  no t  affect t h e  i n t e g r i t y  o f  the  weld. On ly  weld ing 
systems which u t i l i ze  the  ex t rus ion  fus ion o r  ho t  wedge weld ing 
process shal l  b e  used f o r  bond ing these lining materials. 

E. No " f i sh  mouths" shal l  b e  allowed w i th in  the  seam area. Where 
" f i sh  mouths1' occur, t he  material  shal l  be  cut ,  overlapped, and  
an  over lap fus ion weld o r  h o t  wedge weld shal l  be  applied. A l l  
welds o n  completion o f  t h e  work  shall b e  tightly bonded. A n y  
membrane areas showing i n j u r y  due to  excessive scuf f ing ,  
puncture ,  o r  d is t ress  f rom a n y  cause shal l  b e  replaced o r  
repa i red w i t h  an addi t ional  section o f  l iner  material. 

F. Seam defects detected by vacuum box  tes t ing  shall b e  cor rec ted 
by the  Contractor .  



MATERIALS AND PERFORMANCE - SECTION 265 

FML BEDDING LAYER 

MP-265 .O1 GENERAL 

A. Work Specified 

1. The scope covered in these specifications covers t he  
tes t ing and  instal lat ion o f  the FML. bedding layer. 

B.  Test ing 

1. A l l  soil tes t ing services as specified herein necessary f o r  
the Contractor  to  obtain an approved material fo r  the FML 
bedding layer shall be prov ided by the Contractor. A l l  
tes t ing inc lud ing laboratory and f ie ld  services requ i red 
during construct ion o f  the FML bedding layer shall be 
p rov ided  by the Contractor. 

MP-265.02 MATERIALS 

A. FML Bedding Layer 

1. Material used as FML bedding layer material shall be 
obtained from a source approved b y  the Contract ing Of f i -  
cer. 

2. The  FML bedding layer material shal l  be uni form in compo- 
s i t ion and tex ture ,  clean and f ree from stones, weeds, 
stumps, roots, toxic substances, and debr is  o r  similar 
substances. 

3. The  Contractor  shall submit tes t ing methods ( p r i o r  t o  
conduct ing tests) ,  test  resul ts,  and a cert i f icat ion from 
the  approved soils test ing laboratory tha t  the FML bedding 
layer material meets the requirements o f  th is  Section. The  
resul ts o f  a l l  tes t ing specif ied herein shall be submitted t o  
the Engineer f o r  approval.  

4. The  FML bedding layer material shall meet the following 
requirements in accordance w i th  ASTM D422-63: 

Sieve Size Percent Passing b y  Weight 
90-1 00 



5. If a t  any  time during the  Contract  the  Engineer requests 
f u r t h e r  soils tes t ing to  insure  t ha t  the character ist ics o f  
t he  FML bedding layer material obtained from the  bor row 
area(s) have no t  changed, the  Contractor  shal l  per form 
these tests a t  no addit ional cost t o  t he  Government. 

MP-265.03 SUBMITTALS 

A. Source o f  bor row material f o r  FML bedding layer layer  material. 

B. Location of spoi l  area(s). 

C. Location o f  samples collected w i th in  bor row areas f o r  laboratory 
test ing.  

D. Proposed soils tes t ing laboratory.  

E. Laboratory tes t ing methods to  be used. 

F. Results of laboratory test ing. 

G. Laboratory cert i f icat ion o f  FML bedding layer material. 

MP-265.04 INSTALLATION 

A. Placement o f  the  FML bedding layer material shal l  be  in accor- 
dance w i th  the  provis ions of th i s  Section. A n y  FML bedding 
layer material which cannot comply w i t h  the provis ions o f  t h i s  
section wi l l  be considered as spoi l  and wi l l  be  removed and 
disposed o f  a t  the  Contractor 's  expense. 

B. The  FML bedding layer material shal l  be const ructed by placing 
suitable material in minimum 6-inch l i f ts .  Compaction o f  the 
l i f t s  shal l  be accomplished by a minimum o f  6 passes o f  a 3.5 
ton  double v i b ra to r y  ro l le r .  

C. In areas adjacent t o  the  concrete sumps, the FML bedding layer 
material shal l  be compacted as approved by the  Cont ract ing 
Of f icer  w i t h  a manually operated v i b ra t i ng  tamper o r  o ther  
method approved by the Contract ing Off icer.  

D. Compaction o r  consolidation achieved by t rave l ing  t rucks ,  ma- 
chines, and other  equipment wi l l  no t  be accepted unless such 
procedures are  approved by the Engineer and p roper  com- 
paction c r i te r ia  are achieved. 

E. A n y  damage t o  the  completed surface o f  the  FML bedding layer, 
whether caused by erosion, the Contractor 's  work  o r  any  o ther  
occurrences, shal l  be immediately repa i red and maintained in 
good condit ion until completion o f  the  work.  



MATERIALS AND PERFORMANCE - SECTION 270 

DRAINAGE NET 

MP-270 .O1 GENERAL 

A .  Work Specif ied 

1. T h e  w o r k  t o  b e  per formed u n d e r  t h i s  sect ion shal l  cons is t  
o f  a l l  labor, materials, suppl ies, a n d  equipment necessary 
t o  f u r n i s h  a n d  ins ta l l  t h e  dra inage n e t  l aye rs  as speci f ied 
he re in  a n d  as shown o n  t h e  Con t rac t  Drawings.  

B. Appl icable Codes, S tandards  and  Specif icat ions 

1. American Society f o r  Tes t ing  a n d  Materials (ASTM).  

2. Federal  Register,  Vol. 52, No. 103, F r iday ,  May 29, 1987. 

C. Acceptable Manufac turers  

1. Tensar  (NS 1400) 

2. o r  Approved  Equal  

MP-270.02 SUBMITTALS 

A. Manufacturer 's  technical  data, i nc lud ing  tes t  data t o  
demonstrate t ransmiss iv i ty  a t  t h e  specif ied grad ient .  

R . Manufac turer 's  insta l la t ion requirements 

C. Samples 

D. Cert i f icat ions 

E. T e s t  Repor ts  

MP-270.03 MATERIALS 

A. Drainage Net  

1. Drainage n e t  shal l  consist  o f  a n  i n teg ra l l y  formed 
po lye thy lene n e t  s t ruc tu re .  It shal l  have un i fo rm 
channels, open area a n d  th ickness t o  assure un i fo rm f low 
t h r o u g h o u t  t h e  s t r u c t u r e .  It shal l  have high tensi le  
s t r e n g t h  a n d  tear  s t r e n g t h  t o  res i s t  insta l la t ion damage 
a n d  loading o n  steep slopes. It shal l  also have a low 
compressib i l i ty  u n d e r  high loadings t o  maintain a high 
t ransmiss i v i t y  u n d e r  a range of loading condit ions. T h e  
dra inage n e t  shal l  also b e  res is tan t  t o  u l t rav io le t  
degradat ion.  T h e  t r a n s  i s s i v i t y  o f  t h e  dra inage ne t  mus t  -T 
b e  a minimum o f  5 X 10 m21sec a t  a g rad ien t  o f  0.02. 



2. T h e  dra inage n e t  shal l  e x h i b i t  t h e  fol lowing proper t ies ,  a t  
a minimum: 

ASTM 
P r o p e r t y  Method U n i t  

Polymer Specif ic D l  505 
G r a v i t y  

Values 

0.92 

Polymer Mel t  l ndex  D l  238 g /10  min  0.2 

Carbon B lack  
Content  

Nominal Th ickness (1)  mm 521 

A p e r t u r e  Size - mm 7+1 

Mass Per U n i t  Area (1 g l m  ( o z l s q  ydl 640(19) 
2 

T ransmiss i v i t y  (2)  - m I s ( g p m l f t )  5x10-~ (2 .5 )  
2 

Nominal - m/s (cm/s )  minimum 
Conduc t i v i t y  (3)  

Compressive St ress  - kPa(ps f )  750 (1 5,000) 
L imi t  (4)  

Tensi le  S t r e n g t h  (1  k N l m ( 1  b l i n )  4(23) 
MD ( 5 )  

Notes: (1  ) Use ten ta t i ve  methods be ing  p repared  by ASTM Committee 
D35 on Geotext i les a n d  Related Products  

(2)  T h e  t ransmiss i v i t y  i s  t h e  t ransmiss i v i t y  o f  a n e t  measured 
u s i n g  water  a t  20°C (68OF) w i t h  a g r a d i e n t  o f  0.02, 
u n d e r  a compressive s t ress  o f  4,000 ps f ,  u s i n g  t h e  fol- 
lowing tes t  set-up: 

- u p p e r  load p la te  

- FML bedd ing  layer  

- HDPE l i n e r  

- geonet 

- HDPE l i n e r  

- lower load p la te  



(3) The nominal conduct iv i ty  i s  obtained by dividing the  
t ransmissiv i ty by the nominal thickness. 

( 4 )  Value o f  the compressive stress a t  which the hydrau l ic  
t ransmissiv i ty is  25% of the transmissivity. 

( 5 )  MD = Machine Direct ion 

MP-270.04 1 NSTALLATION 

A. Contractor shall take care t o  clear subgrade o f  sharp objects, 
stumps and debris, and ensure t ha t  grades are p roper ly  
established p r i o r  to  placement o f  drainage net. 

B. Drainage net  shal l  be  unrol led on  the subgrade and instal led 
and anchored in accordance w i t h  the manufacturer's wr i t ten  
instructions. 

C. Adjacent ro l ls  o f  drainage ne t  shall be overlapped 
approximately 2-4 inches and  secured b y  plastic ties 
approximately every  f i ve  feet along the ro l l  length. Plastic 
ties shall be whi te o r  other bright color for  easy inspection.. 
Metallic ties shall no t  be allowed. 

D. The Owner's representative wi l l  perform the following activi t ies: 

1. Observations t o  document tha t  the  drainage nets are 
placed in accordance wi th  the design plans and 
specifications, and the manufacturer's instruct ions;  

2 .  Measurements t o  show that  there are no gaps between 
adjacent panels o f  material; and 

3. Observations to  ascertain that  the drainage nets are not  
damaged during the installation process. 
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MATERIALS AND PERFORMANCE - SECTION 275 

m GRANULAR DRAINAGE MATERIAL 

- MP-275.01 GENERAL 

A. Work Specified 

1 . Excavation, backf i l l ing ,  and  compacting inc lud ing  t h e  
loosening, removing, work ing,  t ranspor t ing ,  storage, fill, 
and  disposal of a l l  materials necessary for const ruc t ion  o f  
the  drainage layer,  as shown o r  specif ied o r  as d i rec ted 
by t h e  Engineer.  

B. Tes t ing  

1. A l l  soi l  t es t i ng  services as specif ied here in  necessary f o r  
t h e  Cont rac tor  t o  obta in  a n  approved drainage layer  
material shal l  b e  p rov ided  by t h e  Contractor .  A l l  t es t i ng  
inc lud ing  labora tory  a n d  f i e ld  serv ices requ i red  during 
const ruc t ion  o f  t h e  drainage layer  shal l  be  p rov ided  by t h e  
Contractor .  

C. Appl icable Codes, Standards, and Specif icat ions 

1. American Society f o r  Tes t ing  a n d  Materials (ASTM). T h e  
publ icat ions l i s ted below form a p a r t  o f  t h e  specif icat ion to  
t h e  ex ten t  r e f e r r e d  t o  in t h e  t e x t  by basis designation 
only.  

ASTM D422-63 Method f o r  Part ic le Size Analys is o f  Soil 
ASTM D698-78 Moisture-Density Relations o f  Soil- 

Aggregate  M ix tu res  Us ing 5-lb Rammer 
and  12-in. D r o p  

ASTM D2434-68 T e s t  Method f o r  Permeabi l i ty o f  Granular  
Soils (Constant  Head) 

MP-275.02 MATERIALS 

A. Drainage Layer  Materials 

1. Drainage layer  material  shal l  be  obtained from a source ap- 
p r o v e d  by t h e  Engineer and  processed to  meet the  g r a i n  
size specified. 

2. T h e  drainage layer  material  shal l  b e  character ized as a 
g r a n u l a r  material  w i t h  a minimum permeabi l i ty  o f  1x10-2 
cmlsec as determined by labora tory  tes t ing  performed in 
accordance w i t h  ASTM D2434-68. T h e  drainage layer  
material  shal l  have 100 percent  passing the  314 inch  sieve 
by weight  and  less than  5 percent  passing the  318 inch  
sieve based o n  analyses performed in accordance w i t h  
ASTM D422-63. 



* 
3. T h e  drainage laye r  material  must  b e  un i fo rm in composition 

a n d  tex tu re ,  clean a n d  f ree  from stones, weeds, stumps, 
roots, tox ic  substances, and debr i s  o r  similar substances. 

F 

4. T h e  Cont rac tor  shal l  submit  tes t i ng  methods ( p r i o r  to  
conduct ing  tests)  , tes t  resul ts ,  and  a cer t i f icat ion f rom 
t h e  approved soils tes t ing  labora tory  t h a t  t h e  drainage C. 

layer  material meets t h e  requirements of t h i s  section. T h e  
resu l t s  o f  a l l  soi ls tes t ing  speci f ied he re in  shal l  be  
submit ted t o  t h e  Engineer f o r  approval .  - 

5 .  D u r i n g  insta l la t ion o f  t h e  drainage layer, material  f rom t h e  
source shal l  b e  tested in accordance w i t h  t h e  fol lowing 
s tandards a n d  frequencies: F 

Parameter 
Minimum 

Standard Frequency Cr i te r ia  

Particle-Size 
Analys is ASTM D422-63 Once p e r  1,000 c y  100% passing 

the  314 i n c h  
s ieve and  less 

than  5% passing 
t h e  318 i n c h  

sieve. 
Permeabi l i ty ASTM D2434-68 Once p e r  1,000 c y  Minimum 

permeqbi l i ty  o f  
1x10- cmlsec 

6 .  T h e  resu l t s  o f  a l l  t es t i ng  shal l  b e  submi t ted  t o  t h e  F 

Engineer f o r  approval .  A n y  materials n o t  meeting t h e  
requirements o f  t h i s  section shal l  be  considered as spoi l .  

7. Fol lowing insta l la t ion o f  each lift o f  t h e  drainage layer,  r 

each lift o f  t h e  drainage layer  shal l  b e  tes ted in 
accordance w i t h  t h e  fo l lowing standards a n d  f requencies.  

F 

Minimum 
Parameter Standard Frequency C r i t e r i a  - 

In-Place Dens i ty  ASTM D2922-81 3 tes ts  p e r  acre  85% o f  
p e r  lift o f  maximum dry 
soil placed dens i t y  

a t ta ined by 
0 

ASTM D698-78 
Method D 

C 

8. If a t  a n y  time during th i s  Con t rac t  the  Engineer requests  
f u r t h e r  soils tes t ing  t o  i nsu re  t h a t  t h e  charac ter is t ics  o f  
t h e  drainage laye r  material  obta ined f rom t h e  bo r row F 

area(s)  have no t  changed, t h e  Cont rac tor  shal l  per form 
these tes ts  a t  no addi t ional  cost  t o  t h e  Owner. 



MP-275.03 SUBMITTALS 

A. Source o f  bo r row materials f o r  dra inage layer. 

B.  Proposed soi l  t es t i ng  laboratory.  

C. Laboratory tes t ing  methods t o  be  used. 

D. Results o f  labora tory  tes t ing  methods. 

E. Laboratory  cer t i f i ca t ion  of dra inage layer  material. 

MP-275.04 l NSTALLATION 

A. Drainage Layer  Material  

1. Placement o f  t h e  drainage layer  material  shal l  b e  in 
accordance w i t h  t h e  provis ions o f  th i s  Section. A n y  
drainage laye r  material  wh ich cannot  comply w i t h  t h e  
prov is ions o f  t h i s  Sect ion wi l l  b e  considered as spoi l  and  
wi l l  be  removed and  disposed o f  a t  t h e  Contractor 's  
expense. 

T h e  drainage layer  material  shal l  be  const ruc ted b y  p lacing 
sui table material  in minimum 12-inch loose l i f t s .  The  
drainage laye r  shal l  b e  spread by dozer. T h e  Cont rac tor  
shal l  minimize t r a v e l  o f  the  dozer ove r  t h e  work  area t o  
the  greates t  e x t e n t  possible t o  achieve t h e  l ines a n d  
grades specified. Compaction o f  t h e  l i f t s  shal l  b e  
accomplished by a smooth wheel ro l ler ,  w i thout  v ib ra t ion .  
Compaction o f  the  drainage layer shal l  be 85 percent  o f  the  
Standard Proc tor  Compaction as determined by ASTM 
D698-78. 

3. Compaction o r  consol idat ion achieved by t rave l i ng  t rucks ,  
machines, a n d  o ther  equipment w i l l  n o t  be  accepted unless 
such procedures are  approved by t h e  Engineer and  p roper  
compaction c r i t e r ia  a re  achieved. 

4. A n y  damage t o  t h e  completed sur face o f  the  dra inage 
layer, whether caused by erosion, the  Contractor 's  work ,  
o r  any  o the r  occurrences, shal l  b e  immediately repa i red 
a n d  maintained in good condi t ion until completion o f  the  
work.  

5 .  A n y  damage t o  p ipe  o r  HDPE membrane l i ne r  occur r ing  
during insta l lat ion o f  t h e  drainage layer  shal l  be  replaced 
a t  no addi t ional  cos t  to  t h e  Owner. 



- 
MATERIALS -AND PERFORMANCE - SECTION 280 

- GEOTEXTI LE FILTER 

- MP-280.01 GENERAL 

A. Work Specified 

1. Fu rn ish ing  o f  a l l  p lant ,  labor, material, and  equipment a n d  
per forming a l l  operat ions requ i red  f o r  fu rn i sh ing ,  haul ing,  
and placing geotext i le  f i l t e r ,  complete as specified here in  
a n d  as shown o n  the  drawings o r  specified by t h e  
Engineer. 

6. Tes t ing  

1. A l l  geotext i le  tes t ing  services as specif ied herein necessary 
f o r  t h e  Cont rac tor  t o  obta in a n  approved geotext i le  f i l t e r  
material  shal l  be  p rov ided  by t h e  Contractor .  A l l  t es t i ng  
inc lud ing  labora tory  a n d  f i e ld  serv ices r e q u i r e d  during 
insta l lat ion o f  t h e  geotext i le  shal l  b e  p rov ided  by t h e  
Contractor .  

C. Acceptable Manufac turers  

1 . Polyfe l t  TS800 

2. O r  Approved  Equal 

MP-280.02 SUBMITTALS 

A. Manufacturer 's  cer t i f i ca t ion  o f  t h e  geotext i le  ind ica t ing  t h a t  t h e  
geotext i le  meets the  chemical, physical,  and  manufac tur ing  
requirements stated in t h i s  Section. 

MP-280.03 MATERIALS 

A. Geotext i le F i l t e r  

1. T h e  geotext i le  f i l t e r  shal l  consist  o f  a long-chain 
geosynthet ic  polymer composed o f  a t  least 85 percent  by 
weight  o f  propylene,  ethylene, ester,  amids, o r  
vinyl idene-chlor ide, and  shal l  contain stabi l izers a n d / o r  
i nh ib i to rs  added t o  t h e  base plast ic if necessary t o  make 
t h e  fi laments res is tant  to  deter iorat ion due t o  u l t ra-v io let  
and  heat exposure. 

2. T h e  geotext i le  shal l  b e  a non-woven perv ious sheet o f  
p last ic  y a r n  and  shal l  p rov ide  a minimum Apparent  Opening 
Size (AOS) o f  0.150 mm. 

2 3. The  geotext i le  shal l  have a minimum mass o f  12 o z l y d  as 
determined by ASTM D 3776-84. 



4. T h e  geotext i le  shal l  conform t o  t h e  fo l lowing phys ica l  
s t r e n g t h  requirements: 

P r o p e r t y  Standard C r i t e r i a  

Geotext i  Ie ASTM D 4491-85 Minimum permi t f i v i t y  
Permi t t i v i t y  o f  1 .2 sec- 

Mass p e r  U n i t  ASTM D 3776-85 Minimum 12 oz lyd2  
Area 

Grab  Tensi le ASTM D 4632-86 300 Ibs. 
S t r e n g t h  

Grab  Tensi le ASTM D 4632-86 60% 
Elongation 

Trapezo id  Tear  ASTM D 4533-85 105 Ibs. 

Punc tu re  S t r e n g t h  ASTM D 3786-87 130 Ibs. 

B u r s t  S t r e n g t h  ASTM D 3787-80 400 p s i  

5. D u r i n g  a l l  per iods o f  shipment a n d  storage, t h e  geotext i le  
shal l  b e  pro tec ted f rom d i r e c t  sun l igh t ,  u l t rav io le t  light, 
temperatures g rea te r  than 140°F, mud, dirt, dust ,  a n d  
debr is .  T o  t h e  ex ten t  possible, t h e  geotext i le  shal l  b e  
maintained wrapped in a heavy  duty p ro tec t i ve  cover ing.  

B. Temporary  Pins 

1 .  Temporary  secur ing p i n s  shal l  be  3/16 inches in diameter, 
o f  steel, po in ted a t  one e n d  a n d  fabr ica ted w i t h  a head t o  
re ta in  a steel washer h a v i n g  a n  outs ide diameter of n o  less 
than  1.5 inches. 

MP-280.04 INSTALLATION 

A .  Geotext i le F i l t e r  

1. P r i o r  t o  insta l la t ion o f  t h e  geotext i le  f i l t e r  fabr ic ,  t h e  
material  o n  which the  f i l t e r  fab r i c  i s  to  be  ins ta l led  w i l l  be  
f ree  o f  o rgan ic  matter ,  i r regu lar i t ies ,  p ro t rus ions,  a n d  a n y  
a b r u p t  changes in g rade  t h a t  cou ld  damage t h e  f i l t e r  
fabr ic .  T h e  s u p p o r t i n g  laye r  w i l l  b e  maintained in a 
smooth, uni form, a n d  compacted cond i t ion  during instal la- 
t i on  o f  t h e  f i l t e r  fabr ic .  

2. T h e  geotext i le  shal l  be placed in manner a n d  a t  t h e  lo- 
cat ions shown o n  the  drawings.  A t  t h e  time o f  t h e  insta l -  
lation, t h e  geotext i le  shal l  be re jected if it has defects, 
r i p s ,  holes, flaws, deter iorat ion,  o r  damage i n c u r r e d  
during manufacture, t ranspor ta t ion ,  o r  storage. 



3. T h e  geotex t i le  shal l  b e  placed wit.h t h e  l ong  dimension 
paral le l  t o  t h e  l i ne  o f  maximum slope a n d  shal l  be  la id 
smooth a n d  f r e e  o f  tension, stress, folds, wr ink les,  o r  
creases. T h e  s t r i p s  s,hall b e  placed t o  p rov ide  minimum 
over laps o f  18 inches. 

4. Temporary  pinning o f  t h e  geotext i le  t o  he lp  ho ld  it in 
place shal l  b e  allowed. T h e  temporary  p i n s  shal l  be 
removed as t h e  soi l  layers  is  placed t o  re l ieve high tensi le  
s t ress  wh ich  may occur  during placement o f  material  o n  t h e  
geotext i le.  Add i t iona l  p i n s  regardless o f  location shal l  b e  
insta l led as necessary t o  p r e v e n t  a n y  sl ippage o f  t h e  
geotext i le.  T h e  geotex t i le  shal l  b e  placed so t h a t  t h e  
u p p e r  s t r i p  o f  geotext i le  w i l l  over lap  t h e  n e x t  lower 
s t r i p .  Each secu r ing  pin shal l  b e  pushed t h r o u g h  t h e  
geotext i le  until t h e  washer bears  aga ins t  t h e  geotext i le  a n d  
secures it f i r m l y  t o  t h e  foundation. 

5 .  T h e  geotext i le  shal l  be  pro tec ted a t  a l l  times during con- 
s t r u c t i o n  f rom contaminat ion by sur face r u n o f f  and  a n y  
geotext i le  so contaminated shal l  b e  removed a n d  replaced 
w i t h  uncontaminated geotext i  le. A n y  damage t o  t h e  
geotext i le  during i t s  insta l la t ion o r  during placement o f  soi l  
layers  shal l  b e  replaced by t h e  Cont rac tor  a t  t h e  Contrac- 
to r 's  expense. 

6 .  T h e  w o r k  shal l  b e  scheduled so t h a t  t h e  cove r ing  o f  t h e  
geotext i le  w i t h  a layer  o f  t he  speci f ied material  i s  accom- 
p l ished w i t h i n  5 days  a f t e r  placement o f  t h e  geotext i le.  
Fa i lu re  t o  comply shal l  r e q u i r e  replacement o f  geotext i le.  

7. T h e  geotext i le  shal l  b e  pro tec ted f rom damage due t o  t h e  
placement o f  materials by l im i t ing  t h e  he igh t  o f  d r o p  o f  t h e  
material  t o  less than  1 foot. 



MATERIALS AND PERFORMANCE - SECTION 285 

GEOTEXTI LE STAB l L IZATION FABRIC 

MP-285.01 GENERAL 

A. Work Specif ied 

1. T h e  scope covered in these specif icat ions covers t h e  
F u r n i s h i n g  o f  a l l  p lant ,  labor, material, a n d  equipment and  
per forming al l  operat ions requ i red  f o r  fu rn i sh ing ,  haul ing,  
a n d  p lac ing the  geotext i le  stabi l izat ion fabr ic ,  complete as 
specif ied here in  and  shown o n  the  Cont rac t  Drawings. 

B. T e s t i n g  

1. A l l  geotext i le  tes t ing  services as specif ied here in  necessary 
f o r  the  Cont rac tor  t o  obta in an  approved geotext i le  stabi- 
l izat ion material  shal l  b e  p rov ided  b y  the  Contractor .  A l l  
t es t i ng  inc lud ing  labora tory  and  f ie ld  services requ i red  
during insta l lat ion o f  t h e  geotext i le  shal l  be  p rov ided  b y  
t h e  Cont rac tor .  

C. Acceptable Manufacturers 

1. M i ra f i  500X 

2. O r  Approved  Equal 

MP-285.02 SUBMITTALS 

A. Manufacturer 's  cer t i f i ca t ion  o f  the  geotext i le  ind ica t ing  t h a t  t h e  
geotext i le  meets the  chemical, physical,  and  manufactur ing 
requirements stated in t h i s  Section. 

MP-285.03 MATERIALS 

A. Geotexti le Stabi l izat ion Fabr ic  

1. T h e  geotext i le  f i l t e r  fab r i c  shal l  consist  o f  a long-chain 
synthet ic  polymer composed o f  a t  least 85 percent  by 
weight  o f  propylene,  ethylene, ester ,  amids, o r  
vinyl idene-chlor ide, a n d  shal l  contain stabi l izers a n d / o r  
i nh ib i to rs  added t o  t h e  base plast ic  if necessary to  make 
t h e  filaments res is tant  to  deter iorat ion due t o  u l t ra-v io let  
a n d  heat exposure. 

2. The geotext i le  shall be  a woven perv ious sheet o f  plast ic 
y a r n  as def ined b y  ASTM D123. T h e  geotext i le  shall 
p rov ide  a n  Apparent  Opening Size (AOS) no f iner  than t h e  
U.S. Standard Sieve No. 100 a n d  no coarser than the U.S. 
Standard Sieve No. 20. 



2 3. The geotextile shal l  have a minimum mass o f  4 o z l y d  as 
determined b y  ASTM D3766-85. 

4. The  geotexti le shall conform to  the  following physical 
s t reng th  requirements: 

Proper ty  Standard Cr i ter ia  

Apparent Opening ASTM D4751-87 Apparent Opening Size (AOS) no 
Size f iner than the U.S. Standard 

Sieve No. 100 and no  coarser 
than the  U.S. Standard 
Sieve No. 20 

Mass Per Un i t  ASTM D3776-85 Minimum 4 o z f y d  2 

Area 

Grab Tensile ASTM D4632-86 200 Ibs 
S t reng th  

Grab Tensile ASTM D4632-86 20% 
Elongation 

Trapezoid Tear ASTM D4533-85 115 Ibs 
S t reng th  

Puncture St rength ASTM D3786-87 75 Ibs 

B u r s t  S t reng th  ASTM D3787-80 400 psi  

5. The geotexti le should be f ixed so that  t he  yarns  wi l l  retain 
the i r  re lat ive posit ion w i t h  respect to  each other. The  
edges of the geotexti le shall be f in ished to  p reven t  the 
outer y a r n  from pul l ing away from the geotextile. 

6. The geotexti le shall be  manufactured i n  widths no t  less 
than 12.5 feet. 

B. Temporary Pins 

1. Temporary secur ing p ins shall be  3/16 inch in diameter, o f  
steel, pointed a t  one end and fabricated w i th  a head to  
retain a steel washer hav ing an outside diameter o f  no less 
than 1.5 inches. 

MP-285.04 INSTALLATION 

A. Geotextile Stabil ization Fabric 

1. Pr ior  to  instal lat ion o f  the geotexti le stabil ization fabric, 
the material on  which the stabi l izat ion fabr ic  is  to be 
instal led wi l l  be  free of organic matter, i r regu lar i t ies  
protrusions, and any ab rup t  changes in grade tha t  could 
damage the  stabil ization fabric. The  suppor t ing layer wi l l  



be maintained in a smooth, uniform, and  .compacted condi- 
t ion  during insta l lat ion o f  t h e  stabi l izat ion fabr ic .  

2. The geotext i le  shal l  b e  placed in t h e  manner a n d  a t  t h e  
locations shown o n  t h e  drawings.  A t  t h e  time o f  instal la- 
t ion, the  geotext i le  shal l  b e  re jected i f  it has defects, 
r i ps ,  holes, f laws, deter iorat ion o r  damage i n c u r r e d  during 
manufacturer ,  t ranspor ta t ion  o r  storage. 

3. T h e  geotext i le  shal l  b e  placed w i t h  t h e  long dimension 
paral lel  t o  t h e  center l ine  o f  the  road a n d  shal l  b e  la id  
smooth and  f ree  o f  tension, stress, folds, wr ink les,  o r  
creases. T h e  s t r i p s  shal l  be  placed t o  p rov ide  a minimum 
w id th  o f  12 inches o f  over lap f o r  each joint.  

4. Temporary pinning o f  t h e  geotext i le  t o  he lp  ho ld  it in 
place until t h e  access road i s  placed shal l  be  allowed. T h e  
temporary p i n s  shal l  b e  removed as t h e  soi l  layers i s  
placed t o  re l ieve high tensi le s t ress  which may occur 
during placement o f  material  o n  the  geotext i le. 

Addi t ional  p ins  regardless of location shal l  b e  insta l led as 
necessary to  p r e v e n t  any  sl ippage of the  geotexti le. T h e  
geotext i le  shal l  b e  places so t h a t  t h e  u p p e r  s t r i p  o f  
geotext i le  wi l l  over lap  the  n e x t  lower s t r i p .  Each secur ing 
p i n  shal l  be  pushed t h r o u g h  t h e  geotext i le  until t h e  wash- 
e r  bears against  the  geotext i le  and  secures it f i rm ly  t o  the  
foundation. T h e  geotext i le  shall be protected a t  a l l  times 
d u r i n g  const ruc t ion  f rom contamination by surface r u n o f f  
and a n y  geotext i le  so contaminated shal l  be removed and 
replaced w i t h  uncontaminated geotexti le. A n y  damage to  
t h e  geotext i le  d u r i n g  i t s  insta l la t ion o r  during placement o f  
soi l  layers  shal l  b e  replaced by t h e  Cont rac tor  a t  t h e  
Contractor 's  expense. T h e  work  shal l  b e  scheduled so 
t h a t  t h e  cover ing  of t h e  geotext i le  w i t h  a layer o f  t h e  
specif ied material i s  accomplished w i th in  5 days a f t e r  
placement o f  the  geotext i le. Fa i lu re  to comply shal l  re -  
q u i r e  replacement o f  geotext i le. T h e  geotext i le  shall be 
pro tec ted f rom damage due t o  the  placement by l imi t ing t h e  
he igh t  o f  d r o p  o f  t h e  material  t o  less than  1 foot. 



MATERIALS AND PERFORMANCE - SECTION 290 

PERFORATED POLYVINYL CHLORIDE DRAINAGE PIPE 

MP-290.01 GENERAL 

A. Work Specif ied 

1. Work u n d e r  t h i s  section shal l  consist  o f  a l l  labor, 
materials, suppl ies, a n d  equipment necessary t o  f u r n i s h  
and  ins ta l l  t h e  per fora ted p o l y v i n y l  .chlor ide drainage p ipe  
as specif ied here in  a n d  as shown o n  the  Cont rac t  
Drawings. 

B. Appl icable Codes, Standards, a n d  Specif icat ions 

1. American Society f o r  T e s t i n g  a n d  Materials (ASTM) 

C. Acceptable Manufacturers 

1. National Pipe Company 

2. O r  Approved  Equal 

MP-290.02 SUBMITTALS 

A. Drawings a n d  manufacturers data o f  the  pipe, joints, a n d  
f i t t i n g s  showing compliance w i t h  th i s  specif icat ion. 

B. Submit  f i ve  (5) copies o f  manufacturer 's  a f f i dav i t  t h a t  a l l  de- 
l i vered materials comply w i t h  the  requirements of the  specified 
standards.  

MP-290.03 MATERIALS 

A. General 

1. Per fora ted d r a i n  p ipe and  f i t t i n g s  shal l  b e  made o f  
p o l y v i n y l  ch lor ide  (PVC) compound hav ing  a cel l  
c lassif icat ion o f  Class 12454C materials o r  be t te r  in - 
accordance w i t h  ASTM D 1784. 

2. Per fora ted d r a i n  p ipe and  accessories shal l  conform t o  t h e  
requirements o f  the  fo l lowing w i t h  a minimum p ipe s t i f fness  
o f  t h e  46 p s i  a t  a maximum deflect ion o f  5%: 

ASTM F758 4" - 8" p ipe 

9. Joints 

1. Jo in ts  f o r  per fora ted drainage p ipe and  f i t t i n g s  shal l  be o f  
the  be l l  a n d  spigot  push  on t y p e  w i t h  f lex ib le elastomeric 
seals which meet t h e  requirements o f  ASTM D 3212. 



2. T h e  p la in  end  o f  t h e  p ipe  shal l  b e  marked by t h e  
manufac turer  t o  show t h e  d e p t h  of penet ra t ion  i n t o  t h e  be l l  
o r  coupl ing.  

3. Lubr i can t  f o r  t h e  jo ints shal l  b e  fu rn i shed  by t h e  
manufacturer .  

C. Perforat ions 

1 . Perforat ion shal l  be  in accordance w i t h  ASTM F 758. 

2 .  Pipe shal l  b e  insta l led w i t h  per fora t ions  down. 

MP-290.04 INSTALLATION 

A. Pipe Del ivery,  Storage a n d  Handl ing  

1. A l l  p i p e  supp l ied  u n d e r  t h i s  Con t rac t  shal l  b e  shipped,  
stored, a n d  handled in accordance w i th  t h e  recommenda- 
t ions  o f  t h e  manufacturer .  

B. In i t i a t i on  o f  lnsta l la t ion 

1 . Inspect ion 

a. P r i o r  t o  instal lat ion, a l l  pipe, f i t t i ngs ,  a n d  specials 
w i l l  b e  inspected by the  Cont rac tor  in t h e  presence o f  
t h e  Engineer f o r  conformance w i t h  t h e  s tandards and  
specif icat ions. 

b. A l l  p ipe  n o t  meeting t h e  requirements o f  t h e  applica- 
b le  specif icat ions w i l l  be  rejected. 

c. T h e  Cont rac tor  shal l  f u r n i s h  a l l  labor  r e q u i r e d  t o  
handle the  material  during inspect ion a n d  shal l  remove 
t h e  re jected material  f rom t h e  si te, as d i rected.  

2. Discrepancies 

a. In t h e  even t  t h a t  t h e  inspect ion reveals d iscrep- 
ancies, the  Cont rac tor  shal l  suspend insta l lat ion.  

C. lns ta l la t ion  

1. General 

a. P o l y v i n y l  ch lor ide  p ipe  shal l  be  insta l led in accor- 
dance w i t h  t h e  appl icable prov is ions o f  t h e  Sections 
t i t l e d  "Trench ing,  Backf i l l ing ,  and  Compacting" and  
"Pipel ine I n ~ t a l l a t i o n ~ ~  a n d  as shown on t h e  Con t rac t  
Drawings.  



b. A l l  pipelines i n  the trenches shal l  be laid on a f la t  
bottom. 

c. Blocking wi l l  no t  be permitted under  pipe. 

d. Temporary bulkheads shall be placed in a l l  open ends 
o f  pipe whenever pipe laying is no t  act ively in pro- 
cess. The bulkheads shall be designed to  prevent  
the entrance o f  dirt, debris, o r  water. 

e. Precautions shall be taken to  prevent  the f lotat ion o f  
t he  pipe in the event o f  water enter ing the trench. 

f. Push-on joints shal l  be made b y  guiding the plain end 
in to  the bel l  until contact i s  made wi th  the gasket and 
exer t ing  suf f ic ient  force to  d r i ve  the pipe home until 
penetrat ion i s  made t o  the depth recommended by the 
manufacturer. 

D. l nspection 

1. A l l  non-pressure perforated PVC pipe shall be inspected 
and lamped a f te r  placement to insure a complete work ing 
installation. The inspection shall determine if the pipeline 
is t r u e  to  l ine and grade, has obstructions to flow, o r  has 
projections o r  protrusions o f  connecting pipes o r  joint 
materials. The pipel ine shal l  be f ree from cracks and shall 
contain no deposits o f  backfi l led materials. Any  defi-  
ciencies ident i f ied d u r i n g  inspection shall be corrected b y  
the Contractor a t  h is  expense. 

2 .  Pipe deflection shall be checked b y  passing a deflection 
gauge th rough  al l  completed pipelines. , 

a. Maximum deflect ion allowed - 5%. 

b. The test  f o r  deflection shall be made no t  less than 30 
days af ter  completion o f  the installation. 

c. Deflection gauge shall be pul led th rough  the pipe by 
hand. 

d. Any  section o f  p ipe found to  have a deflection i n  
excess o f  5% shall be corrected b y  the Contractor a t  
h is  expense. 



CAROUSEL MALL 

PROPOSED TEMPORARY CONTAINMENT FACILITY 

LISTING OF ACCEPTABLE MANUFACTURERS 

MATERIAL ACCEPTABLE MANUFACTURER 

Flexible Membrane Liner (FML) Gundle 60 mil; Gundle 30 mil 

Flexible Membrane Liner (FMC) Gundle 30 mil; Poly-Flex 20 mil 

Drainage Net Tensar NS 1400 or equal 

Geotextile Filter Polyfelt TS800 

Geotextile Stabilization Fabric Mirafi 500X 

Perforated PVC Drainage Pipe National Pipe Company 
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Gundle Lininci Systems Inc 

GUNDLlNEa HD is a high q u a l i t y  f o r m u l a t i o n  o f  High Density Po lye thy lene  c o n t a i n i n g  a p p r o x i m a t e l y  
97.5% p o l y m e r  and 2.5% o f  carbon black, anti-oxidants and hea t  stabilizers. The produc t  w a s  designed 
speci f ica l ly  f o r  e x p o s e d  cond i t i ons .  I t  c o n t a i n s  no add i t i ves  o r  f i l lers  w h i c h  can leach o u t  and cause 
embr i t t l ement  o v e r  t ime.  

-* GUNDLINE" HD SPECIFICATIONS 

30 mil 40 mil 50 mil 60 mil 80 mil 100 mil 120 mil 140 mil 
(0.75 mm) (1.0 mm) (1.25 mm) (1.5 mm) (2.0 mm) (2.5 mm) (3.0 mm) (3.5 mm) 

Density, glcc. (Min.) ASTM Dl505 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 

Melt Flow Index. ASTM Dl 238 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 
a/10 min. (Max.) Condition E (190°C. 2.16 ka.) 

Tensile properties ASTM D 638 Type IV 
(Typical) Dumb-bell at 2 ipm. 
1. Tensile Strength at Break 120 160 200 240 320 400 480 560 

(Poundslinch width) 
2. Tensile Strength at Yield 70 95 115 140 190 240 290 340 

(Poundslinch width) 
3. Elongation at Break 700 700 700 700 700 700 700 700 

(Percent) 
4. Elongation at Yield 13 13 13 13 13 13 13 13 

(Percent) 
5. Modulus of Elasticity ASTM 0882 1 .I 1.1 1.1 1 .I 1 .I 1 .I 1.1 1.1 

(Pounds per square 
inch x 105) 

Tear Resistance Initiation. ASTM Dl004 Die C 22 30 37 45 55 65 80 95 
Ibs. (Typical) 

Low Temperature Brittleness. "F ASTM D746 Procedure B -112 -112 -112 -112 -112 -112 -112 -112 
(Typical) 

Dimensional Stability. % Change ASTM Dl204 + 2 s 2 s 2 + 2 s 2 2 2 2 2 2 2 
Each direction. (Max.) 212°F 1 hr. 

Resistance to Soil Burial. ASTM D3083 using 
Percent change ASTM 0638 Type IV 
in original value. (Typical) Durnb-bell at 2 ipm. 
Tensile Strength at Break % Change * lo  210  ? I 0  ? I 0  *I0 ? I 0  5 1 0  r 1 0  
and Yield 
Elongation at Break % Change 210 ? I 0  210  210  210  ? I 0  2 1 0  2 1 0  
and Yield 

Environmental Stress Crack. ASTM Dl693 1500 1500 1500 1500 1500 1500 1500 1500 
Hours. (Min.) (1 0% Igepal, 50°C) 

Puncture Resistance. FTMS 101 30 52 65 80 105 130 150 169 
Pounds. (Tvoical) Method 2065 . . .  . 
Coefficient of Linear ASTM D696 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 
Thermal Expansion. 
x lo-( 5 (Typical) 

Thermal Stability ASTM 03895 2000 2000 2000 2000 2000 2000 2000 2000 
Oxidative Induction Time (OIT). 130"C, 800 psi 0, 
Minutes. (Min.) 

*Note: All values except when specified as minimum or maximum are typical test results. 

These specifications are offered as a guide for consideration to assist engineers with their specifications: however, Gundle assumes no liability in connection with the use of this information. 
The specifications on this dala sheet are subject to change without notice. 



I -- a PRODUCT DESCRIPTION - .  - - 

JOINING SYSTEMS 

Critical to the success of any flexible membrane liner is the joining system. Gundle's Hot-Wedge 
Welding System and patented Extrusion Welding System are used to join individual panels of 
GUNDLINE HD. Request your copy of the Gundle Joining Systems Bulletin for complete details. 

CHEMICAL RESISTANCE 

GUNDLINE HD is resistant to a wide range of chemicals including acids, alkalis, salts, alcohols, 
amines, oils, and other hydrocarbons. Since combinations of chemicals of different concentrations 
and temperatures have different characteristics, consult Gundle for specific application details. 
Write for Gundle's chemical compatibility information. 

SUPPLY SPECIFICATIONS 

The following describes typical roll dimensions for GUNDLINE HD. 

mil mm fl m ft m ft2 m2 Ib kg 
30 0.75 22.5 6.86 840 256 18,900 1756 2800 1272 
40 1.0 22.5 6.86 650 198 14,625 1359 2800 1272 
50 1.25 22.5 6.86 500 152 11,250 1043 2800 1272 
60 1.5 22.5 6.86 420 128 9,450 878 2800 1272 
80 2.0 22.5 6.86 320 98 7,200 670 2800 1272 

100 2.5 22.5 6.86 250 76 5,625 522 2800 1272 
120 3.0 22.5 6.86 21 0 64 4,725 439 2800 1272 
140 3.5 22.5 6.86 180 55 4,050 377 2800 1272 

GUNDLINE HD is rolled on 6 I.D. hollow cores. 
Each roll is provided with 2 slings to aid handling on site. 
Dimensions and weights are approximate. Custom lengths available on request. 

Gundle Lining Systems Inc 
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Gundle Lining Systems Inc 

Textured Innovation And 
Gundlinem HDT Quality Control 
Maximizes Slope Ensure Product 
Stability. Performance. 
Gundle Lining Systems has developed Quality control testing of the friction 
a method for adding a rough texture to surface of every Gundline HDT sheet 
the surface of our durable High Density produced exemplifies our commitment 
Polyethylene (HDPE) liners. The result is to the highest industry standards. We 
a high performance product called measure friction angles across both 
Gundline HDT which increases slope sides of each roll with an incline plane 
stability in engineered landfills and friction test. Along with this sheet test- 
other lining applications. ing, Gundle also conducts regular field 

Gundline HDT's special textured sur- seam integrity tests. The technologi- 
face dramatically improves slope stabil- The innovative friction surface of cally advanced welding system and 
ity by increasing friction between the Gundline HDT is manufactured simul- seam testing for Gundline HDT is the 
synthetic liner and soils, geotextiles, taneously with extrusion of the solid same as for our HD liners. In addition 
and other geosynthetics. Cover soils barrier portion of the liner as opposed Gundline HDT can be welded to smooth 
are held on the liner with greatly to being added after extrusion. It's a Gundline HD. 
increased friction, and safety-conscious rough surface, fully integrated with the 
engineers can improve factors of safety sheet during the molten phase of man- 
on slopesofvarying steepness. Table 1 ufacture. AS a result, it has excellent Gundl ine HDT 
lists the improvements in friction angle abrasion resistance and remains 
for Gundline HDT, determined by direct intact regardless of chemicals con- Provides Solutions 
shear box testing. tacting the sheet surface. To Difficult 
fi Applications. 

FRICTION ANGLE (DEGREES) 
SLIDING SURFACE GUNDLINE HD GUNDLINE HDT 

Gundline/H.R. Clay 16 24 
Gundline/Ottawa Sand 17 26 
Gundline/Geotextile (Nonwoven) 11 29 
'Note: Friction angles for the products listed are typical only and may vary with local soil con- 
ditions. Accordingly, engineers must test friction angles for the product using site specific 
soil composition for all designs incorporating the product. A recent problem at Islip, New York 

illustrates the effectiveness of Gundline 
HDT It began when the city's municipal 
landfill neared capacity. The problem 
was then compounded by the lack of 

Gundline HDT Retains The Important available land for expansion. B U ~  Gundle 

Advantages Of GundlineB HD. provided the solution. After considering 
all available options, it was decided to 
expand vertically-a process dubbed 

Manufactured in 22.5 foot wide seam- factures Gundline HDT with only the top "piggybacking." A new cell would be 
less rolls and in thicknesses ranging performing pipe grade HDPE resin. The created to sit atop the existing closed 
from 40-80 mils of barrier wall, superior high grade resin creates an and capped landfill. However, it was 
Gundline HDTfeatures the same impor- ideal structure to the finished sheet. critical to establish slope stability for the 
tant qualities that have made Gundline new, steep slopes of this 80-foot high 
HD the world's leading lining system. 

0 addition. So Gundle manufactured 
Tensile strength before yielding, biaxial and installed 1.2 million square feet 
elongation, tear resistance, puncture of Gundline HDT and successfully 
resistance, ultraviolet light resistance, increased the friction angle between 
chemical resistance, dimensional sta- the liner and the sand over sixty percent. 
bility, heat resistance, and stress crack . - Today, not only does lslip have 1.8 mil- 
resistance are all excellent. So is resis- + lion cubic yards of new refuse disposal 
tance to microorganisms and rodent capacity, but they also have peace of 
damage. mind knowing it's lined with the indus- 

As with Gundline HD, Gundle manu- try's most stable and durable liner. 
HDPE main and carbon black used in manufacturlng. 



GUNDLINEa HDT TEXTURED SHEET SPECIFICATIONS 
GUNDLINEm HDT is a high quality formulation of High Density Polyethylene containing approximately 97.5% poly- 
mer and 2.5% of carbon black, anti-oxidants and heat stabilizers. The product was des~gned specifically for 
exposed conditions. It contains no additives or fillers which can leach out and cause ernbrittlement over time. 

40 mil 60 mil 80 mil 
(1 0 rnrn) (1 5 rnm) (2 0 rnm) 

Tensile Properties ASTM D638 Type IV 
(Typical) Dumb-bell at 2 ipm. 
1. Tensile Strength at Break 2 3 35 4 6 

(Poundslinch width) 
2. Tensile Strength at Yield 84 126 168 

(Poundslinch width) 
3. Elongation at Break 100 100 100 

(Percent) 
4. Elongation at Yield 13 13 13 

(Percent) 

Tear Resistance Initiation. ASTM Dl004 Die C 30 45 60 
Pounds. (Typical) 

Puncture Resistance. FTMS 101 45 70 95 
Pounds. (Typical) Method 2065 
'Note: All values are typical test results. 

SUPPLY SPECIFICATIONS 
The following describes typical roll d~mensions for Gundline HDT 

rn~l rnrn ft. m ft. m ft.2 m2 Ib. kg. 
40 1 .O 22.5 6.86 500 152 1 1,250 1045 2780 1261 
60 1.5 22.5 6.86 420 128 9,450 878 3270 1483 
80 2.0 22.5 6.86 320 97 7,200 669 3200 1452 

GUNDLINE HDT is rolled on 6" I.D. Gundle Lining Systems Inc ThesesPecificationsaretobeusedonlY as 

hollow cores. Each roll is provided (rlflfl 
a general guldellne for use by engineers 
In formulating prellrnlnary spec~ficatlons, 

with 2 slings to aid handling on site. 
Dimensions and weights are p7, I @$ 

and should not be relled upon absent slte- 
L W & m  speclflc product testlng; and Gundle 

approximate. Custom lengths - 
assumes no responslbll~ty for the Improper 

available on request. 19103 Gundle Road rellance upon or rnlsuse of such data In 

Houston, Texas 77073 U.S.A. add~t~on, product deslgn and speclflca- 
tlons are subject to change without notice. 

Phone: (713) 443-8564 
Toll Free: (800) 435-2008 

Telex: 4620281 GundleHou 
Fax: (713) 875-601 0 

O Gundle Lining Systems Inc 1989 20 EMT 989 
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"Hyperlastic" The Alternate Hyperlastic Liner 
VLDPE Lining Choice for Landfill Compared to PVC. 
System. Caps and C~OSU res. TYPICAL ELONGATION AaTM D838 

Landfill cap design usually pres- 0 100 200 300 4W 500 WO 7W e4m 900 1MM l tW 
I 

ents unique problems, especially 
potential differential settlement of 
the landfill. Hyperlastic, with its S 

3 I excellent elongation, offers tremen- ; I 

dous insurance against problems 
due to settling. Clay liners, on the 
otherhand,areknowntolosemuch gTYPlCALTENSlLESTRENGTH-- ' 

of their barrier properties due to the 
absence of elasticity, difficulties of p 

I 

proper compaction, weathering and E 
6 root growth. 

Not only does the liner have ! 
(0 Z 

excellent elasticity, but Hyperlastic p 
also offers excellent barrier proper- i 

effective solution to flexibility ties to rainwater from outside the MOISTURE VAPOR TRANSMISSION 
o ! - t i  t! 2.i 2.' 3 ,  3.1 , 1 

requirements in many of your landfill while acting as a collector of 
liner applications.. . Gundle's gas from inside the landfill. Because ,,,,,,,,,,,,, I 

of its flexibility, Hyperlastic con- ! 
"Hyperlastic" Very Low Density 
Polyethylene (VLDPE) Liner. As its f0rf-f~ to n~n-uniform $ PVC (3.0) 
name suggests, this high-perfor- surfaces. It "hugs" these surfaces 2 I 

mance polyolefin (also known as tightly, providing good slope stabit- 
"FLEXOMER") has exceptional ity and puncture resistance over 
elastic properties. So, in appli- the closures. While Polyvinyl Chloride (PVC) 
cations such as landfill caps, has been used in applications 
tunnel lining, and potable water where flexibility is more important 
containment, where flexibility and than chemical resistance, the mate- 
elongation are more important than rial achieves its flexibility from the 

addition of plasticizers. Present in 
PVC liners at 30% weight or more, 
plasticizers are low molecular- 
weight compounds such as oils. 

These lower molecular-weight 
plasticizers can leach out because 
of heat, soil chemicals, and stresses 
in the liner, causing the liner to 
become brittle later on. Plasticizers 
are also food for rodents and 
microorganisms. 

thickness, Hyperlastic is ideal over A Flexomer, Hyperlastic VLDPE, 
PVC. Hyperlastic also offers many on the other hand, contains no 
of the traditional advantages of plasticizers. It achieves all of its 
Gundlinem HD liner such as UV flexibility and elongation from its 
light stability; low temperature inherent polymer structure. Hyper- 
resistance; microorganism, insect, A Hyperlastic cap also promotes lastic can also be made in one color 
and rodent resistance; 22.5-foot good vegetative growth in the top- or in a layer of colors. So go with 
seamless widths and effective soil cover of the closure by blocking Gundle's Hyperlastic and stay with 
heat-seaming techniques. the seepage of landfill gas through the leader. 

the vegetation. This enhances 
slope stability even further and pro- 
vides better erosion control for the 
final closure. 



GUNDLE HYPERLASTIC VLDPE SPECIFICATIONS 
Gundle Hyperlastic is a special formulation of very low density polyethylene containing approximately 

97.5% polymer and 2.5% carbon black, anti-oxidants and heat stabilizers. 

20 mil 30mil 40 mil 
(0.5 mm) (0.75 mm) (1.0 mm) 

Tensile Properties. (Typical) 
1. Tensile Strength at Break ASTM D638 Type IV Dumb-bell 63 94 126 

(Poundslinch-width) at 2 ipm 
2. Elongation at Break (Percent) 900 900 900 

Puncture Resistance. FTMS 101 Method 2065 38 51 64 
Pounds. (Typical) 

Tear Resistance Initiation. ASTM Dl 004 Die C 10 12 18 
Pounds. (Typical) 

Dimensional Stability. 010 Change. ASTM Dl  204 22 22 *2 
Each Direction. (Max.) 212" F 1 hr. 

Low Temperature Brittleness. OF ASTM D746M -112 -1 12 -1 12 
V~pical) Procedure B 
Resistance to Soil Burial. ASTM D3083Type IV Dumb-bell 
Percent change in original value. at 2 ipm 
(Typical) 

Tensile Strength at Break. & I 0  * I0  & I0  

Environmental Stress Crack. ASTM Dl 693 10% Igepal, 50°C 1 500 1500 1500 
Hours. (Min.) 

'Note: All values. except when specified as minimum or maximum, are typical test results. 

SUPPLY SPECIFICATIONS 
The following describes typical roll dimensions for Hyperlastic VLDPE 

mil mm ft m ft rn ft2 m2 Ib kg 
20 0.5 22.5 6.86 1250 381 28,125 2613 2800 1272 
30 0.75 22.5 6.86 840 256 18,900 1756 2800 1272 
40 1 .O 22.5 6.86 650 198 14,625 1359 2800 1272 

HYPERLASTIC is rolled on 6 I.D. Gundle Lining Systems Inc Theses~ecificationsareofferedasaguide 

hollow cores. Each roll is provided for consideration to assist engineers with 

with 2 slings to aid handling on site. 
their specifications; however, Gundle 
assumes no liability in connection with the 

Dimensions and weights are use of this information. The specifications 
approximate. Custom lengths on this data sheet are subject to change 

available on request. 19103 Gundle Road 
without notice. 

Houston, Texas 77073 U.S.A. 
Phone: (713) 443-8564 

Toll Free: (800) 435-2008 
Telex: 4620281 GundleHou 

Fax: (71 3) 875-601 0 

O Gundle Lining Systems Inc 1989 20 EMT 989 
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Proper containment of waste by The Seam: Critical any liner depends on seam quality. 
ToThelntegrity Of The Lining System ~nthesamewaythatachainis 

only as strong as its weakest link, 
a containment liner performs only 
as well as the seams joining the 
liner sheets. 

The joining together of liner I 
sheets has progressed over the 
years from adhesives, to hot I 

airlhot wedge, to conventional 
extrusion welding methods. 
This progression has led to a 
remarkable method for joining 
liner sheets, Gundle's patented 
Extrusion Welding System. I 

Gundle's Extrusion System I 
I 

creates a weld that is completely 
homogeneous with the liner mate- 
rial being joined. And because the ; 
weld extrudate contains the same 
material as the Gundlines HD liner, 
resistance to the effects of weather, 
age, chemicals, and physical stress 

' 

are unmatched. 

The Gundle Extrusion Weld Seam: As Strong As The Sheet 
Only Gundle Lining Systems' patented Extrusion 

Weld provides the combination of: heating, extrudate 
deposition, and mixing action that results in a truly 
homogeneous bond between liner sheets. 

Gundle's special extrusion welding gun stirs the 
molten extrudate against and into the liner sheets. 
This mixing action greatly improves heat transfer 
and blends the extrudate bead into both sheets, 
creating a homogeneous mass. The result is a fully 
integrated connection through the seam. Since 
there is a continuous connection through the seam, 
and because the extruded bead is as thick as the 
liner sheet, the resulting seam is as strong as the 
sheet itself. Due to the extremely efficient heat 
transfer created by Gundle's patented mixing action, 
projects constructed at 15°F have been found to ~ . . . 

test the same as projects constructed at 70°F. 

The Gundle Weld: As Chemically Resistant AsThe Sheet Itself 
The Gundle welder extrudes the identical polymer mix And because the Gundle Extrusion Weld results in a 

that is found in Gundline HD.The high quality pipe grade truly homogenous bond between the liner sheets, there 
HDPE extruded to form the seam is resistant to most is no interface between the sheets which could be 
waste solutions such as metal hydroxides, salts, acids, disrupted by absorbed solvents. 
alkalis, oils, and hydrocarbon solvents including most Therefore, the.Gundle Extrusion Weld seam offers the 
chlorinated hydrocarbons, along with many other same chemical resistance as the Gundline HD sheet. 
chemicals. 



The Gundle Extrusion Welder 
Since it is so easy to manage, Gundle's 
hand-guide welder allows the operator to 
concentrate on his work. Only Gundle's certi- 
fied trained technicians operate the extrusion 
welder during a Gundle Lining Construction 

-C project. 

The Gundle Extrusion Welder is available in 
Callouts Diagram 

I 
A. Electronic controls automatically compensate for field condi- 

both hand-guided and self-propelled ver- tions by adjusting molten bead temperature. After conditions 
S ~ O ~ S  in order to meet various seaming are set, control is automatic and requires no operator input. 

applications. B. The molten HDPE bead (extrudate) is formed from the same 
The hand-guided system (also used to weld material as the sheet. The bead is simultaneously deposited 

T-joints and make repairs, if necessary) is so and mixed into the liner sheets at a constant temperature. 

lightweight and easy to handle that only one C. The dynamic mixing action that takes place at the nozzle 
technician is required to operate it. touches the surface layer of the sheet, mixing the extrudate 

into the sheets to form a totally homogeneous weld. 

Automatic Welder This machine, 
which embodies Gundle's proven patented extrusion 
welding system, also includes a unique, articulatedi 
head that automatically conforms to the contours of 
the surface being lined. The self-propelled welder is 
designed for use in larger projects, where long un- 
interrupted lengths of seam are the norm. Because it is 
self-propelled by a powerful electric motor, the welder 
carries a large extruder allowing for higher volume 
extrudate deposition and a welding rate greater than 
that of a manual unit. The self-propelled welder is also 
equipped with a chain winching system so that it can 
weld on a slope. 

Lab Testing All Gundle seams are subjected to dbstructive testing in the 
laboratory according to ASTM 0413 (peel test) and ASTM D638 (shear test). More 
rigorous versions of the peel test are also carried out at elevated temperatures 
(70 Deg. C, 158 Deg. F). These tests prove the quality of the Gundle weld. Weld 
samples are sent to Gundle's laboratory in Houston from project sites worldwide. 

On-Site Testing in addition to its 
extensive destructive testing program in the 
laboratory, Gundle regularly conducts both de- 
structive and nondestructive seam tests at the 
jobsite. 

Sample welds are randomly tested with a 
fieRl tensometer to confirm the seam quality. 
In addition, Gundle technicians use a vacuum 

Gundle Lining Systems Inc chamber to test 100% of the seamed footage. 
?rrpl l  @ This test confirms that no voids are present in Elu!mc &@ the seam at the conclusion of the project. 

L - Since the Gundle Extrusion Weld is on the 
top of the sheet, important visual inspection 

Gundle Lining Systems Inc Phone: (713) 443-8564 
19103 Gundle Road Toll Free: (800) 435-2008 

of the weld area takes place on all Gundle 
H O U S ~ O ~ .  Texas 77073 Telex: 4620281 GundleHou installations. 
U.S.A. Fax: (713) 875-6010 
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HOT WEDGE WELDING 

Gundle Lining Systems Inc. has perfected hot wedge welding with 
F its new generation automatic hot wedge welder. The hot wedge 

welding method consists simply of melting opposing surfaces of 
liner together using a hot wedge of steel which passes between 

I the sheets followed by pressure rollers which press the molten 
sheets together. 

The Gundle Hot Wedge welder automatically feeds the sheet 
across the hot wedge and through the pressure rollers. The 
welder also automatically positions the wedge accurately at the 
edge of the top sheet and automatically adjusts the roller gap 
to accommodate different sheet thicknesses! These features of 
the Gundle Hot Wedge enable it to achieve welding speeds of up 
to 15 feet per minute. With appropriate temperature settings, 
the hot wedge welder also gives excellent results in peel and 
shear destructive testing (ASTM D4437). This is proven by many 
years of lining experience worldwide with the hot wedge welder. 

With the Gundle Hot Wedge welder, nondestructive testing is 
made more efficient because of air pressure testing of the 
llsplitll or lldualll wedge of the Gundle system. The dual wedge 
system leaves a gap between two separate wedge weld tracks. In 
the air pressure test, the gap is pressurized to about 30 psi 
and possible leaks are noted by the reduction in pressure over 
5 minutes. 

Buffing of the sheet is not necessary with the hot wedge, 
unlike with extrusion techniques. This, along with the 
increased welding rates, makes the hot wedge welder very cost 
effective for high quality construction of liner systems in 
waste containment. 

With its new generation hot wedge welder and with the patented 
mixing tips in its fillet extrusion welders, Gundle offers the 
most advanced welding systems available today. Fillet 
extrusion welding is always necessary at penetrations and in 
patching. Therefore, with the advanced Gundle Hot Wedge 
welder, Gundle offers the best of both worlds - extrusion and 
non-extrusion welding systems. 
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Sanitary Landfills Private Industry, 
Owners and 
Municipal Landfills 

Many of the nearly 2,000 U.S. 
I 

Superfund Priority Sites are munici- 
pal landfills. These and many other 1 owners and operators of both pub- 
lic and private sanitary landfill sites 
are becoming acutely aware of the 
consequences that await improper 
waste containment. 

Many chemicals contained in 

1 the waste materials at landfill sites 
cannot be properly impounded 
using traditional clay liners alone. 

- Research has shown that these 
chemicals interact with clay parti- s . cles causing structural changes 

Modern household wastes facing the problem and now require which allow migration of toxic sub- 
deposited in sanitary landfills con- the use of synthetic lining systems stances outside of the site. 
tain many of the same hazardous for solid waste containment. High 
chemicals that require special Density Polyethylene (HDPE) lining - .  ~ - -  -a 

treatment at hazardous waste facil- materials offer many advantages 
I 

ities. Toxic pollutants in household over conventional soil liners. And 
garbage come from chemicals in Gundle has multiplied these advan- 
cleaning products, paints, oils, in- tages through the manufacturing 
secticides, and solvents in addition and installing of over 300 million 
to other products. The primary square feet of HDPE (Gundlinem 
problem with these wastes is their HD) liner systems worldwide. 
high potential for mobility from the Gundle liners are inherently flexible 
disposal site to the surrounding soil to allow for differential settlement; 
and ground water. suitable for all types of soils; resis- 

Numerous countries around the tant to decay, rodents, microorga- 
world and a growing number of nisms and chemicals; and easy Case History 
state legislatures in the USA are to install. Anchorage, Alaska. Recently, 

a new HDPE-lined landfill was 
opened on a 26-acre site to accept 
solid waste from both refuse firms 
and individuals. 

The site also processes leachate 
that is removed by a collection 
sump for final disposal at a waste 
water treatment facility. 

The most critical element of 
the new composite system is its 
80 mil Gundline HD liner, manu- 
factured and installed by Gundle. 
The liner was delivered and in- 
stalled in 22.5 ft. seamless widths 
using Gundle's patented extrusion 
welding system for field seaming. A 
leachate collection system was then 
placed above the liner installation. 

and chemical resistance, while Gundnet* 
drainage media with Gundfab geotextile 
provide superior transmissivity. 



Resource Recovery Landfill Closures 
Once a sanitary landfill site has 

been filled to capacity, a barrier cap 
of Gundline HD is installed over 
the landfill. An effective closure 
eliminates the spreading of con- 
taminating pollutants to the sur- 
rounding surface and ground water 
where a bottom liner had not been 
previously installed. The cap also 
eliminates leachate generated by 
precipitation. 

HDPE liner materials are well- 
suited for landfill closures. Unlike 
clay caps, which can become 
highly permeable in a short time 
when exposed to the weather and 
vegetative growth, Gundline HD is 
highly resistant to weathering and 

Waste-to-energy companies and Gundle can provide a system chemical attack, not penetrated by municipal incineration facilities can that includes Gundline HD as the root growth, flexible and can there- 
produce an end product ash that bottom liner, Gundnetmdrainage fore handle differential settlement. is a more concentrated source of media as the leachate collection 
hazardous materials than the in- zone with Gundfab Geotextile 
coming solid waste. Heavy metals placed over the Gundnet. A protec- 
such as lead and cadmium, in ad- tive soil cover is then placed over 
dition to harmful organic chemicals the collection system. Some states 
precipitated in flu stacks, frequently are now requiring double liner sys- 
cause the ash to fail EPA toxicity tems such as those mandated by 
tests. To impound this material the Resource Conservation and 
safely, the ash residue is starting Recovery Act (RCRA). Gundle also -i 
to be landfilled in approved lined offers a liner system that meets 
facilities. these requirements. 

Case History Case History 
Shrewsbury, Massachusetts. Western Pennsylvania. A third- 

Approximately 375 tons of incine- party consultant recommended to 
rator ash are trucked daily from a the operator of this landfill that a 
nearby waste-to-energy plant and 650,000 sq. ft. closure system be 
are deposited at an ash monofill employed to cover two of the cells 
site located on 13 acres. The in the fill. Gundline HD, in a 50-mil 
process begins each day with thickness, was chosen as the pri- 
the burning of up to 1,500 tons mary closure material because this 
of solid waste collected from the membrane would not only pro- 
central part of the state. duce an impermeable closure, but 

The ash landfill incorporates also because its flexibility would 
a single composite liner, compris- protect the already installed leach- 
ing a 60-mil Gundline HD liner Gundle Lining Systems Inc ate detection system. Gundnet 
manufactured and installed by FFfl! 

drainage media and Gundfab geo- 
Gundle on top of two feet of com- textile were installed over the HDPE 
pacted clay. During and after instal- ml L ! m~ m membrane to drain off surface 
lation, complete quality-control v '  precipitation. 
measures were carried out includ- 19103 Gundle Road When installation and all quality 
ing both destructive and nondes- checks were complete, 18 inches 
tructive testing of the liner and weld Houston' Texas 77073 of cover soil were applied and 
seams. Phone: (713) 443-8564 seeded. 

Toll Free: (800) 435-2008 
Telex: 4620281 GundleHou 

Fax: (713) 875-6010 



Gundle Lining Systems Inc 

The Problem 
of Leaking I 

Tanks I 
The problems associated with leak- 
ing tanks, whether they are above 
ground or below, are both serious 
and wide ranging. Deteriorating 
fuel and chemical tanks can I 

threaten the public health and 
safety when they leak or spill haz- I 

I 
ardous wastes into the environ- - 
ment. And billions of gallons of po- r"' I 

table water, a precious resource, 
are lost each year from leaks that 
could be prevented. 

Most of these problems can be 
traced to a common source. As a I 
tank ages it can lose its structural ~ 

! 
integrity In steel for exam- High Density Polyethylene (HDPE), The Gundie 

seams can weaken through the base resin for Gundline HD, expansion and contraction. Con- a It surfaces become weakened chemically inert, imparts no taste 
Answer To 

the or odor and is approved by the soil structure, and leakage is accel- EPA fo; use in this application 
Tank Leakage 
Monitoring I 

erated by corrosion of metals from (refer to drawings and 4). galvanic action, chemical or other The EPA has determined that sec- 
sources. Even large natural struc- ondary containment with interstitial 
tures can eventually lose their con- Regulations monitoring is the most proven meth- 
tainment ability as a result of soil Emphasize od for guarding against release shifting, settling, expansion and to the environment and its water 
contraction. Secondary sources. The major advantage 

Gundle's solution for conserving of secondary containment is the 
drinking water is to use Gundline C0nf ai nmenf And detection of leaks before a release 
HDPE liner. GundlineB HD liner 
presents several distinct advan- Leak Detection to the environment occurs. 

Gundle offers two key solutions 
tages as a permanent barrier for Proposed Environmental Protec- to the problem of tank leakage 
containment of drinking water. Our tion Agency (EPA) regulations through unique application of its 
material is manufactured 30 to 140 address the most serious and wide- High Density Polyethylene (HDPE) 
mils thick and requires no special ranging problem of deteriorating lining systems. These systems, uti- 
adhesives or chemicals to join the fuel and chemical tanks which lizing our Gundline HD and special- 
22.5 foot wide seamless sheets. It threaten the public health and ized installation technology, can 
doesn't support bacterial growth safety when they spill and leak eliminate tank leakage problems 
and is resistant to cracking and hazardous wastes into the environ- permanently. 
chemical attack. ment. Because of the seriousness In existing tanks, Gundline HD 

of the problem in the United States, is deployed over the existing tank 
the proposed new federal floor, providing secondary contain- 
tions will require that all tanks and ment integrity by sealing the floor 
tank systems be retrofitted or incor- surfaces. over this liner, a typical 
porate new secondary containment leak detection system is made up 
systems. HDPE liner systems play of Gundnet@ drainage media and 
a critical role in meeting the objec- Geotextile filter fabric and installed 
tives of these regulations (refer to with drainage flowing to the outside 

! drawings 1, 2 and 6). 



Metal or Concrete Tank 
Anachmenl of HD lo Tank Wall S 

HDPE Liner - 

of the tank with leak monitoring For the containment of cata- ment of spillage (refer to drawing 5). 
piping. A supporting structure of strophic spills and day-to-day load- Whether used for sealing of con- 
sand or concrete is then used, ing and unloading leaks and spills, crete or steel tanks, new or retrofit, 
upon which a new steel floor is GundlineB HD is used to perma- Gundle's Gundline HD system is 
installed (refer to drawing 6). nently seal the spill containment the worldwide first choice for per- 

In a new application, before the area around the tank's perimeter manent solutions to leaking tanks. 
tank is installed, an impermeable and containment berm (refer to 
barrier of Gundline HDPE is de- drawing 2). 
ployed and sealed inside the ring- For underground or buried tanks, 
wall foundation. Any possible the tanks are contained in a vault- 
leakage is then contained and like structure manufactured from 
monitored through leak detection HDPE. A sump is constructed for 
piping (refer to drawing 1). monitoring of leakage and contain- 

Tank Lining Applications 

Containment Liner 

Typ(cal Anachmenl SW1' 

R w l  Support Column 

Underground Tank Leak Containment Liner 5 

A series of eight detailed drawings are available upon request. 

Gundle Lining Systems Inc 

Gundle Lining Systems Inc Phone: (713) 443-8564 
19103 Gundle Road Toll Free: (800) 435-2008 
Houston, Texas 77073 Telex: 4620281 Gundle Hou 
U.S.A. Fax: (713) 875-6010 

Concrete or Compacted €lackfill 



Gundle Lining Systems Inc 

Gundle Provides Secure Lining Containment I 

For Leach Pads and Tailings Dams 
I 

Today's mining industry demands Systems Inc meets the demands of the fact that the company has successfully i 
optimal performance from a lining con- mining industry by providing a combina- manufactured and installed over 300 mil- I 
tainment system. Such specialized tion of high performance lining materials, lion square feet of lining material, includ- 1 
applications as heap leach pads and dependable installation technology, and ing systems for major mining projects 
tailing dams rely upon an effective a level of experience unapproached by throughout the world. The knowledge 1 
lining system in order to securely retain any other lining company. derived from this wealth of experience 
valuable ores and process chemicals as Gundle's credentials in servicing the plays a key role in each new project 

mining industry are underscored by the produced by Gundle. well as protect the groundwater from 
chemical contamination. Gundle Lining 

Heap Leaching Process 
The growth in popularity of heap leaching as 
an economically viable process has created 
a need to securely contain all process areas 
of the heap leaching operation. Gundle has 
met this need, successfully lining many of the 
world's largest heap leaching operations, 
including a leach pad requiring over 6 mil- 
lion square feet of installed liner. 

In order to securely contain this heap 
leaching process, Gundle lines all process 
areas including leach pad, leachate drainage 
system, and holding pond with its proven 
Gundlinem HD High Density Polyethylene 
material. Depending upon the application, 
20-140 mil Gundline HD is used. Impervious 
to the effects of the acids and cyanide used in 
the leaching process, Gundline HD creates a - ~.. . .  . 
secure barrier between the process and the 
soil. This Gundline seal ensures that all ore r.?- -"", .. 6-- 

and process chemicals are contained and the 

i 

groundwater protected from possible chemical ~; , , , . - contamination. F;.F:a.z: ;:; : 
,c+;2..<. .. p,>Fi?;:w:< : >, i.: 
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Tailings Dams 
The large volume of tailings generated by the mining process 
creates a major disposal concern. In many applications, 
GundlineB HD has been used to line the entire tailings con- 
tainment area, creating a secure seal between the tailings 
and groundwater. 

The physical properties of Gundline HD makes it optimal for 
this demanding application. The combination of pressure 

tailings puts a premium on the puncture resistance of the mate- 
exerted by tons of rock and the sharp features of the individual , 

rial. Gundline HD, with a puncture resistance of 440 pounds 
(FTMS 1018 Method 2031 for 100 mil), meets the strength 
requirements presented by the tailings pile. 

Along with its excellent puncture resistant properties, 
Gundline HD also offers secure seams created by Gundle's 
patented extrusion welding system and superior resistance 
to the chemicals and acids left as residues in the tailings pile. 

Case History, Tailings Dam Case History, Heap Leaching 
Gabbs, Nevada San Manuel, Arizona 

-' A. - 

Gundline HD was recently used to line a new tailings dam In a recent application of Gundline HD, an eighty-three acre 
for FMC Corp. at Gabbs, Nevada. The entire project required heap leaching site, used for the extraction of copper ore, was 
in excess of 4.8 million square feet of liner, with 100 mil lined with 60, 80, and 100 mil Gundline HD. The process 
Gundline HD used for the dam and 60 mil HD for the storage begins by placing the copper oxide ore on the lined leach pad. 
surface. Gundline HD was selected for the dam because of The copper oxide is extracted as a copper sulfate solution 
its overall strength and durability which makes it resistant to by reaction with dilute sulfuric acid, which is sprayed onto the 
tears and punctures by the tailings. ore. The copper solution formed is then drained into holding 

The storage area for the tailings was created by building ponds, where the copper is extracted from solution by an 
an 85'-90' high earthen dam. Both the dam and the storage electrolytic process. 
surface were then lined with 22%' wide Gundline HD According to operations management for the processing site, 
sheets and joined securely by Gundle's patented Extrusion the heap leaching method provides a number of advantages 
Welding System. over conventional process methods. Heap leaching allows for 

To ensure the safe containment of the mining tailings, this economically justifiable processing of relatively low ore content 
project featured strict Quality Control procedures involving rock, with economies stemming from the elimination of such 
three independent groups (Gundle's QC staff, the engineer's expensive procedures as crushing, milling, smelting, and refin- 
QC staff, and an independent lab). Included in the QC proce- ing. The overall result is a processing cost of approximately 
dures were destructive samples taken at every 500 feet. one-half that of conventional methods. 

The Gabbs, Nevada, Tailings Dam is another example of This site, located at San Manuel, Arizona, represents one of 
Gundle's success in the unique application of ore processing. many successful heap leaching sites lined with Gundline HD. 
Now completed, this dam will be in use for 12 or more years 
while the Gundline HD liner ensures an active life in excess 
of 20 years. 

Gundle Lining Systems Inc 
pvrr " 

pTlrJrmp r- ? .  m 
Gundle Lining Systems Inc Phone: (713) 443-8564 
19103 Gundle Road Toll Free: (800) 435-2008 
Houston, Texas 77073 Telex: 4620281 Gundle Hou 
U.S.A. Fax: (713) 875-6010 



GUNDNET AND FABRI-NET: FOR FLUID DRAINAGE IN WASTE FACILITIES 

GUNDNET 

Gundnet is a structure made of two sets of plastic strands arranged 
together to form a "netl1 or I1mesh1'. The special arrangement of these 
strands allows fluids to be easily conveyed along the plane of the net. 

Gundnet is a drainage net particularly well suited to the requirements of 
waste disposal facilities. Gundnet is made of high density polyethylene 
and enjoys all the advantages offered by HDPE for use in waste containment. 
These include: superior chemical resistance to a wide variety of 
chemicals; good durability over time; high tensile yield strengths; and 
good heat resistance. 

The in-plane flow is high enough that even though the net sheets are 6mm 
(1/4 inch) thick or less, they have a hydraulic transmissivity more than a 
hundred times greater than the hydraulic transmissivity of the drainage 
layer required in the RCRA Guidance Documents for landfills, surface 
impoundments, and waste piles. 

FABRI-NET 

Fabri-Net is a Polyfelt filter fabric/Gundnet composite with the geotextile 
fabric heat bonded to one or both sides of the Gundnet, This composite 
allows one-step installation of drainage media for primary leachate 
collection (where filter fabric is needed to prevent soil particles from 
clogging Gundnet flow channels), With the geotextile bonded to both sides, 
a textile surface is available on the backside of the Gundnet to grip the 
textured surface of Gundline HDT with velcro-like friction incorporating 
the many benefits of synthetic drainage media in steep slope design. 

GUNDNET AND FABRI-NET 

Gundnet and Fabri-Net are both simply unrolled to form a blanket for 
drainage in waste disposal facilities wherever drainage is desired. The 
ease and safety of installation of the synthetic drainage media is 
important to consider since no heavy equipment is required to lay it down. 

Installation of Gundnet and Fabri-Net can occur immediately after seaming 
of the liner. This is not usually the case for sand or gravel layers where 
the entire liner layer must be in place before grading of the sand begins. 
Installation of the drainage layer using synthetic drainage media requires 
only a few days whereas grading of sand or gravel drainage can require a 
few weeks. And movement of heavy bulldozers over the liner is avoided if 
Gundnet or Fabri-Net are used in place of sand or gravel. Sand can also be 
easily disturbed during construction by wind, rainfall and worker's 
footsteps. 

Gundnet and Fabri-Net are cost effective because they are thinner than a 
granular layer, in addition to Fabri-Net's ability to be placed on steep 
slopes. Both factors increase the capacity of a landfill or surface 
impoundment. 



BTANDARD BPECIFICATIONS 
FOR HDPE LINING MATERIAL 

1. BCOPE 

These specifications describe High Density Polyethylene 
(HDPE) Lining Membranes. The supply and installation of 
these materials shall be in strict accordance with the 
Engineerts specifications and engineering drawings and be 
subject to the terms and conditions of the contract. 

2. MANUFACTURERIB EXPERIENCE 

The manufacturer of the lining material described 
hereunder shall have previously demonstrated his ability 
to produce this membrane by having successfully manufac- 
tured a minimum of one hundred million square feet 
(9,290,226 meters) of similar liner material for 
hydraulic lfning installations. The manufacturer must be 
listed by the NSF (National Banitation Foundation) 
Standard 54. 

3. LINING MATERIAL 

3.1 The new membrane liner shall comprise BDPE material 
manufactured of new, first-quality products designed 
and manufactured specifically for the purpose of 
liquid containment in hydraulic structures. 

3.2 The Contractor shall, at the time of bidding, submit 
a certification from the manufacturer of the sheet- 
ing, stating that the sheeting meets physical 
property requirements for the intended application. 

3.3 The liner material shall be so produced as to be 
free of holes, blisters, undispersed raw materials, 
or any sign of contamination by foreign matter. Any 
such defect shall be repaired using the extrusion 
fusion welding technique in accordance with the 
manufacturerrs recommendations. 

3.4 The lining material shall be manufactured a minimum 
of 22.5 feet (6.8 meters) seamless widths. Labels 
on the roll shall identify the thickness, length, 
and manufacturerrs roll number. There shall be no 
factory seams. 

3.5 The liner material shall meet the specification 
values according to the specification sheet for 
HDPE 



FACTORY OUALITY CONTROL 

4.1 Raw Material 

All compound ingredients of the HDPE materials shall 
be randomly sampled on delivery to the HDPE 
manufacturing plant to ensure compliance with 
specifications. Tests to be carried out shall 
include Density ABTM Dl505 and Melt Index ASTM 
D1238, Condition E. 

4.2 Manufactured Roll Goods 

Samples of the production run shall be taken and 
tested according to ASTM D638 to ensure that tensile 
strength at yield and break, elongation at yield and 
break meet the minimum specifications. A quality 
control certificate shall be issued with the 
material. 

1 

4.3 All welding material shall be of a* type supplied by 
the manufacturer. 

5 INSTALLATION 

5.1 Area Subcrrade Pre~aration 

Burfaces to be lined shall be smooth and free of all 
rocks, stones, sticks, roots, sharp objects, or 
debris of any kind. The surface should provide a 
firm, unyielding foundation for the membrane with no 
sudden, sharp or abrupt changes or break in grade. 
No standing water or excessive moisture shall be 
allowed. The installation contractor shall certify 
in writing that the surface on which the membrane is 
to be installed is acceptable before commencing 
work. 

Contractor A ~ ~ r o v a l  

The installation of the HDPE must be done by the 
manufacturer using the manufacturerrs extrusion or 
hot wedge welding equipment and installation 
methods. All supervisors overseeing the liner 
installation must have ten million square feet of 
supervisory liner experience. All field technicians 
must have over one million 8quare feet of seaming 
experience. 



5.3 Field Seams 

Individual panels of liner material shall be laid 
out and overlapped by a maximum of four inches (101 
millimeters) for extrusion weld prior to welding or 
five inches (127 millimeters) for hot wedge weld 
prior to welding. Extreme care shall be taken by 
the installer in the preparation of the areas to be 
welded. The area to be welded shall be cleaned and 
prepared according to the procedures laid down by 
the material manufacturer. All sheeting shall be 
welded together by means of integration of the 
extrudate bead with the lining material. The compo- 
sition of the extrudate shall be identical to the 
lining material, or all sheeting shall be welded 
together using the hot wedge welding system. 

5.4 The welding equipment used shall be capable of 
continuously monitoring and controlling the tempera- 
tures i'n the eone of contact where the machine is 
actually fusing the lining material so as to ensure 
that changes in environmental conditions will not 
affect the integrity of the weld. 

5.5 No ,@fish mouths11 shall be allowed within the seam 
area. Where Itfish mouths11 occur, the material shall 
be cut, overlapped, and an overlap extrusion weld 
shall be applied. 

6. FIELD SEAM TESTING/OUALITY CONTROL 

6.1 The installer shall employ on-site physical non- 
destructive testing on all welds. 

6.2 A quality-control technician shall inspect each 
seam. Any area showing a defect shall be marked and 
repaired in accordance with HDPE repair procedures. 

6.3 A test weld three (3) feet long [one (1) meter] long 
from each welding machine ahall be run each day 
prior to liner welding and under the same conditions 
as exist for the liner welding. The test weld shall 
be marked with date, ambient temperature, and weld- 
ing machine number. Samples of weld / to l/211 
(1omm to 20mm) wide #hall be cut from the test weld 
and pulled by hand in peel. The weld should not 
peel. Seams should exhibit a film tear bond. The 
weld sample shall be kept for subsequent testing on 
laboratory tensometer equipment in accordance with 
the applicable ASTM standards. Random weld samples 
may be removed from the installed welded sheeting at 
a frequency to be agreed (8.g. 1/500r of weld). 



6.4 The end user company, or his designated representa- 
tive, reserves the right of access for inspection of 
any or all phases of this installation at their 
expense. 

7 .  WARRANTY AND GUARANTEE 

The manufacturer/installer shall provide a written 
warranty. 



I QUALITY CONTROL WWUAL 

1. QUALITY CONTROL 

Companv Statement 

This quality control manual is intended to matisfy the 
basic quality control needs of the company. 

The procedures herein must be adhered to at all times. 
This supercedes all previous procedures relating to 
quality control. Personnel may only deviate from these 
procedures if instructed to by the President of the 
company. 

These procedures apply to all production. They should 
be updated at least annually. Conformance to procedures 
will be monitored by an audit at least annually. 

m 
2. OBJECTIVE 

2.1 The objective of this manual is to lay down procedures: 

a. For achieving a structured approach towards 
attaining the high quality of the products demanded 
by customers, and, 

C 

b. To satisfy the Company's need for systematic 
procedures operated by an effective and efficient 
quality control department within the organization. 

C 

3. SAMPLING FREQUENCY 

3.1 Raw Materials - A sample from each hopper compartment 
will be tested. 

- 3.2 Finished Goods - Products must be sampled at least twice 
per shift. Samples must be taken even if they cannot be 
tested until a later date. Sampling is done by 
production personnel. 

C 

4. TESTING PROCEDURE 

- 4.1 Raw Waterial testing involves short term testing aimed 
at gvf ingerprinting" the material supplied. Every resin 
demonstrates its own individual characteristics that are 

n 
determined by its chemical make-up and molecular weight. 
For reference purposes, density and melt index serve to 
identify the material as being acceptable or not. A 
visual inspection for Contaminants is also performed. 

C 



4.1.1 The melt index (ASTM D1238) is a numerical 
qualification of the molecular weight of the 
material as demonstrated by flow through a 
-0825 inch (2.09mm) diameter orifice at 
constant pressure and temperature. Lower 
molecular weight materials flow faster than 
higher molecular weight materials, thus giving 
an exact value particular to any grade of 
resin. 

4.1.2 The density of the material (ABTM D1504) is 
expressed as the weight per unit volume of the 
material at 23 degrees C. The density of the 
material serves as a reference to a range of 
properties including tensile strength, 
hardness, and chemical resistance. 

4.1.3 A visual inspection of the sample is performed 
to identify any possible contaminants. 

4.2 Finished goods testing involves short and long term 
testing aimed at confirming the physical properties of 
the material. 

4.2.1 Tensile and elongation properties are 
determined according to ASTM D638. The 
tensile strength at yield and break is 
determined and must meet pre-defined 
specifications. Elongation at the yield point 
as well as the ultimate elongation of the 
material is determined and must meet pre- 
defined specifications. 

Tensile testing is performed parallel and 
transverse to the production direction. A 2- 
inch (50.8mm) per minute testing rate is used 
in conjunction with type IV tensile specimens. 

4.2.2 The thickness of the material is tested 
according to ABTM Dl593 and 0374. 
Measurements are taken across the width every 
seven inches and along the length of the sheet 
every five minutes. 

4.2.3 The carbon black content is monitored 
according to ASTM D1603. Samples of the liner 
material are weighed and then pyrolyeed under 
nitrogen which vaporizes the polyethylene, 
leaving the carbon black as a residue, The 
weight of the carbon is taken and the percent 
carbon black content calculated. Maintaining 
a minimum carbon black content of 2% ensures 
resistance to ultraviolet exposure. 



4.2.4 A visual inspection is made of the liner 
material to ensure that it is free of pores, 
pinholes, or other detrimental defects. 

4.2.5 Environmental stress crack testing is 
performed according to ASTM D1693. Notched 
specimens of sheeting are bent 180 degrees and 
tested at 50 degrees C in 10% igepal CO-630 
solution. No failures should occur. 

4.2.6 From the daily production testing, a quality 
document is issued by the laboratory. 

4.3 Field Quality Control testing involves both non- 
destructive and destructive testing. The non- 
destructive testing is primarily centered on determining 
@@watertightnessl@, whereas the destructive testing is 
based on the ASTM D4437 test method. 

4.3.1 One inch strips cut with the weld centrally 
located are tested by stressing the weld in a 
@Ishear@@ configuration. That is, the top sheet 
is stressed in relation to the bottom sheet in 
a direction away from the weld. A pass result 
occurs when the upper or lower sheet yields. 
A fail result occurs when the weld fails. 

4.3.2 One inch strips cut with the weld centrally 
located are tested by stressing the top sheet 
in relation to the overlapped edge of the 
lower sheet in an effort to peel the weld 
away. A pass result occurs when the sheeting 
yields. A fail result occurs when the weld 
peels. 

4.3.3 A sample weld shall be made twice during each 
shift with each welding machine. Samples from 
the weld shall be tested in shear and peel, 
and no welder may start work until the sample 
weld has been approved. 

4.3.4 A visual examination of the seam provides the 
most useful means of ensuring watertightness. 
As Gundle fusion welds are visible on the 
surface, any suspect areas, brakes, or holes 
in the weld are aasily seen and marked for 
repair. 

4.3.5 ~estructive shear and peel tests shall be done 
by random selection of an actual field weld no 
less than one sample per 500 feet (150 meters) 
of weld. 



4.3 .6  Vacuum testing follows no npecific standard. 
A glass-faced suction box, typically 3 feet (1 
meter) long and wide enough to cover the weld, 
is placed over a section of the seam which has 
been wet with a soap solution. Buction is 
applied to the seam and any leaks are 
demonstrated by the formation of bubbles. 
Boles are marked and repaired. 



QUALITY CONTROL UPDATE 

TECHNIOUE, OUALITY CONTROL L FIELD BEAH TESTING PROCEDURE 

1. Field Beams 

All Gundle ED sheeting shall be welded together by means of a 
homogeneous overlap extrusion fusion process which provides 
continuous dynamic integration of the extrudate bead with the 
lining material. The aomposition of the extrudate is 
identical to the lining material. 

2. Weldina Eaui~ment 

The welding equipment used shall be capable of continuously 
monitoring and controlling the temperature of the extrudate 
and the zone of contact where the machine is actually fusing 
the lining material so as to ensure changes in environmental 
conditions will not affect the integrity of the weld. Only 
welding systems which utiliee the extrusion process shall be 
used for bonding lining materials. 

Weld Oualitv Control and Testing 

A test weld, three (3) feet [one (1) meter] long, from 
each welding machine ahall be run each day prior to 
liner welding and under the same conditions as exist for 
the liner welding. The test weld shall be marked with 
date, ambient temperature, and welding machine number. 
Bamples of weld l/41r or 1/21 (10m.m to 2Omm) wide shall 
be cut from the test weld and pulled by hand in peel. 
The welds should not peel. seams should be stronger 
than the yield strength of the material. The weld 
sample shall be kept for subsequent testing on 
laboratory tensometer equipment in accordance with the 
applicable ASTM tests. 

3.2 All welds, on completion of the work, nhall be tightly 
bonded. Any membrane u e a  showing injury due to 
excessive scuffing, puncture, or distress from m y  cause 
shall be replaced or repaired with an additional piece 
of ~undline membrane. 

3.3 A quality-control technician shall follow behind each 
seam crew and perform a visual inspection of the seamed 
area. ~efective seams should be marked and repaired in 
accordance with Gundle,~ published repair procedure. 

3.4 lo nfish-mouths~~ shall be .110~ed within the seam area. 
m e r e  "fishmouths8@ occur, the material shall be cut, 
overlapped, and 8n 0~erlap-e~tZXsion veld ahall be 
applied. 



GUNDLE LAB~RATORY QC 
I 

Accepted --------------- Rejec ted  
I 

SIIEET PRODUCTION 
I 

PLANT QC 
(Appearance,  Th ickness ,  e t c )  

Accepted ------------ Rejec ted  
I 

SHIPPED FOR. INSTALLATION 
I 

FIELD INSTALLATION 
I 

SITE DAILY TEST WELD 
( F i e l d  T e s t i n g )  

I 
Accepted ........................................................... Rejec ted  

I 
R e c a l i b r a t e  Machinery 

FORWARD FOR 
LABORATORY TESTING PROCEED WITH WELDING 

Accepted ----- - Rejec ted  
I 

t 1 i 
VISUAL VACUUM FIELD TESTED 

I INSPECTION 1 Sample ( p e r  q u a n t i t y )  
Recommend Repara t ive  I I 
Act ion f o r  Day's Work Accepted ------ Rejec ted  Accepted ------ Rejec ted  Accepted ---- Rejec ted  

I 
R e p a i r  

I I i r  Forward Sample R e p a r a t i v e  
~ e f e c t s  to  Gundle l a b  Act ion to 

QC Seam 
I 

Accepted --- Rejec ted  
I 

~ e ~ a r a  t i v e  Act ion 
To Seam 



QUALITY CONTROT, CERTIFICATE 

F T C H  f - 
PATE 

PROJECT 

REQUIRED 
3 ,ST PARAMETER SPECIFICATIONS TEST RESUJnTS ASTM TEST METHOD 

'I"ickness, mils D 1593 

Density, gms/cm3 '. D 1505 

9 nsile Strength 
(psi) Yield 
F-T Break 

t Elongation, 
Break 

7 

CiRTIFIED BY: 

C 

- 
Darlene Phouangsavanh 
Jab Supervisor 

D 638 
Type IV 
2 ipm 



LABORATORY REPORT# 

PATE 

Resin qual i ty  control 
r Batch # 

fmEST METHOD : 

TEST RESULTS : 
I - 

Melt Index 
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I INCLUSION: 
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SITE WELDING OUATtITY CONTROL REPORT 

P"~JECT CONTRACT # 

SITE DATE 
r -  

M TERIAL THICKNESS 

F 
Weld Reference 

Weld Inspection 
LI 

Weld Re-Inspection 

Observations 

Observations 

- Sample Weld Location 

Sampled By: 

Sam~le Weld Test Results 

-- Sample Weld t Peel Results 

M-b Technician 



GUNDLINE INSTALLATIONS 

FOR COMPLETE INSTALLATIONS L I S T ,  
CALL GUNDLE LINING SYSTEMS, INC., HOUSTON, TX 

(713-443-8564 OR 1-800-435-2008) 

CONTACT: ANNA SPENCER 



ANCHOR TRENCH DETAIL 
NOT TO SCALE 

I I 
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Lining Construction Corp 

1340 E. RICHEY AD. HOUSTON. TEXAS 77073 
APPROVED BY 



/- 
GUNDLINER HD LINER 

- HOT AIR "TACKw OR ADHESIVE 

i 

I 

GUNDLE FUSION EXTRUSION WELD 
NOT TO SCALE 
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Lining Construction Corp 

1340 E. RlCHEY RD. HOUSTON, TEXAS 77073 

DATE: 11-19-84 . 

- onAwwc NO. so07 ' 

APPROVED BY: 

TYPICAL DETAIL BY 
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GUNDLINE". HD LINER 

SEE "ANCHORING TO 
STRUCTURE" 
DETAIL #SDO1 

CONCRETE COLLAR 

REINFORCED CONCRETE 
PIPE PENETRATION 

NOT TO SCALE 

DATE: 11 -27-84 - 

@um&l@@ Lining Construction Gorp 

DRAWING NO. SO,, 

APPROVED BY 
1340 E. RICHEY RD. HOUSTON. TEXAS 77073 
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7 GUNDLINE'" HD LINER 

/ 7 GUNDNET 

// 
GUNDLINEQ HD LINER 

\Y/ArnX\ 

4" 0.0.  H.D. PERFORATED G E O T E X T I L E  
PIPE WITH GUNDFAB FOR TERMINATION 
WRAP SOCK SEE "DOUBLE LINER WITH 

GUNDNET AND GUNDFAB- 
ANCHOR TRENCH DETAIL" 
#SD24 

2% SLOPE 

GRAVEL 1- S T 0  6' 

DOUBLE LINER CROSS SECTION 
WlTH LEAK DETECTION 

NOT TO SCALE 

DATE: 11 -30-84 I @urn&@@ DRAWING NO. SD23 
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EXTRUSION WELD 7 I HOPE L INER 

TYPICAL GUNDLOCK DETAIL 
(not  t o  sca le )  

~~~~~~~~~~~~~~~~. nrnnr 
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STAINLESS STEEL 
ANCHOR BOLT 

'An x 2" STAINLESS 343" x 3'/2". 6" O.C. 
STEEL BATTEN 

'1'4" x 2- CLOSED SEE "DETAIL A CELL NEOPRENE SPONGE 

.. . 
. . .  . . 

. . .  

SINGLE LINER 
ANCHORING TO STRUCTURE 

NOT TO SCALE 

Llnlng Construction Corp 
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WELDED BOLT 

WELDED BOLT 

COMPACTED FILL 

INLETIOUTLET-FLANGE SEALING 
OF STEEL AND HD PIPE SYSTEM 

NOT TO SCALE 
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