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PROJECTSUMMARY

lhis report provides conceptualdesigns and design recommendationsfor

installingsecondarycontainmentand leak detectionsystems for three sumps at

the Fluorineland Storage Facility (FAST),CPP-666. The FAST facility is

locatedat the Idaho Chemical ProcessingPlant (ICPP)at the Idaho National

EngineeringLaboratory(INEL).

The three sumps receive variousmaterials from the FAST water treatment

process. Sump VES-FT-534 receivesmixed hazardouswastes consistingmainly of

contaminatedbasin water with some dilute nitric acid. Sump VES-FT-548,the

Non-contaminatedSump, receivesthe steam condensateand floor drain waste

streams;and sump VES-FT-549,the Chemical Waste Sump, primarilyreceives the

materialscoming from the chemicalmakeup tanks, mainly dilute nitric acid and

dilute sodium hydroxide. Currently,none of the sumps have secondary

containmentwith leak detectioncapability. In designingthe new system,

specialcunsiderationsshould be taken for the material selection. The

materialsused to fabricatethe secondarycontainment/leakdetection systems

need to be chemically inert and non-reactivewith the materials the sumps are

designed to contain.

This project involves sump upgradesto meet appropriateenvironmental

requirements. The steps include:providingsump modificationsor designs for

the installationof leak chases and/or leakage accumulation,coating the sump

concretewith a chemical resistantsealant (exceptfor sump VES-FT-534which

is alreadylined with stainlesssteel) to act as secondarycontainment,lining

the sumps with a primarycont__nmentsystem, and providinga means to detect

and remove primary containmentleakagethat may occur.

The recommendeddesign for secondarycontainmentinvolvesthe use of a

syntheticreinforcedcoating system. Sentry Polymers,Inc. of Freeport,

Texas, provides secondarycontainmentsystemswith leak detection capability

specificallydesigned to meet environmentalrequirementsfor hazardous

material containments,Semstone® materials. A reinforcedcoating system is

appliedto pre-installedfalsewalls and floor, and the false walls and floor
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providethe necessary primarycontainment. The presentsump will be the

secondarycontainmentwhich will collect any leakage. The Semstone® lining

materialsare currentlybeing tested to determinesuitabilityfor this

project'sapplication. Alternativelining materialsare being investigated.

A leak detection pipe from the top of the sump provides access to where leaked

materials would collect on the current sump floor. A leak detection device

with alarm and a pump will be installed in this pipe. The alarms would

actuate when liquid leakage from the primary containment has is detected.

Local control panel (LCP) LCP-22 and LCP-21 are located in the FAST water

treatmentarea and are easily accessible. Alarm panel LCP-22 will be used for

sump VES-FT-534leak detectionalarm, and alarm panel LCP.-21will be used for

sumps VES-FT-548and VES-FT-549.

In the event of a sump liner leak, the leak detectionsystemwould alarm.

Operationspersonnelwould then assess the leakageand manually activate the

pump as necessary. The pump will simply return the leaked contents back into

the primarycontainment. This processwill continue until the leakagehas

been determinedexcessiveand/or a point in the plant process is reachedwhere

the sump system can be shut down, the sump contents removed,and the liner

repaired. This system will prevent any inadvertent release of sump conten!_s

to the environment.

Tile secondary containment/leak detection systems will be designed for

simplicity of maintenance, serviceability of the leak detection system and

secondary containment pump, and testing capability of the system for proper

operation. The system will meet FAST facility management and production

personnel requests and will meet the requirements of the Resource and Recovery

Act (RCRA) 40 Code of Federal Regulations (CFR) 265.193 for double containmer_t

and Department of Energy (DOE) Order 6430.IA for design criteria.
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1. PROJECTDESCRIPTION

This projectdesign involvesupgrademodificationsfor three sumps located in

the water treatmentarea of the FAST facility (CPP-666),sumps VES-FT-534,

548, and 549. All three sumps are currentlyin serviceand are part of the

water treatmentprocess. As indicatedin RCRA 40 CFR 265.193, secondary

containmentcriteria,and DOE Order 6430.IA,general design criteria, sumps

receivinghazardousmaterialsare to be provided with secondarycontainment

and a means to detect leakage of the primary containment. (SeeAppendix A for

the applicableRCRA 40 CFR 265.193regulations.) All three sumps may

potentiallyreceive hazardousmaterials. Diluted nitric acid and/or sodium

hydroxideare the constituentsof primaryconcern. Sump VES-FT-534may also

receive some radioactivematerials. Presently,none of the sumps have

secondarycontainmentor leak detectioncapability.

All three sumps will be cleanedand decontaminatedby WINCO Production

personnelprior to startingthe secondarycontainment/leakdetectionproject.

Modificationsfor leak chases and optimal leakagecollectionwill be made to

the sump concrete foundationfor the two sumps not alreadylined with

stainlesssteel. The sump concretesurface will then be sealed with a

chemicalresistantcoating. A secondarycontainment/leakdetectionsystem

will be installedby fabricatinga containmentliner in each sump. The liner'

is to provideprimary containmentof hazardousmaterialsand a space between

the liner and the current sump wall. Any liner leakagewill flow to the

secondarycontainmentleak collectionarea, A leak detectiondevice with

alarm capabilityand a pump will be installedon the current sump floor

betweenthe liner and the existing sump floor. This systemwill be able to

detect and remove any leakage from the primarycontainment.

The stainlesssteel liner primarycontainmentsystem feasibilitywas

evaluated. Section 1.1 identifiessome potentialproblemsand disadvantages

of installinga stainlesssteel liner in the sumps. Sectior,1.2 provides an

alternativeto the stainlesssteel liner and lists the advantagesand

potentialproblems associatedwith this system applicationand design. The

conceptualdesign and design recommendationsare developedfrom the

alternativeprovided.
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1,1 Stainless Steel Liner Feasibility

Constructinga stainless steel liner in the concrete sumps would be 'labor

intensivein fabricationand qualityassuranceand expensiveto install. The

followinglist identifiessome potentialproblems and disadvantagesof

installinga stainlesssteel liner.

(I) The processof installingthe stainlesssteel liner may create

additionalproblems. There are no embeds in the c_ncrete to

anchor or fabricatethe stainlesssteel liner to; therefore, a

liner supportor bracing system will need to be designed and

installed. The most feasibleoption investigatedwould be to

install "embeds"by fasteningflat bar and angles to the concrete

using Hilti anchors and then weld the liner sheets to the

"embeds". This would be an arduous task and could requireup to

300 holes in the sump concretewalls.

(2) The liner cannot be prefabricatedand inserteddue to the various

inlet and dischargelines, pumps, and instrumentation. A major

portion of the stainlesssteel liner would need to be fabricated

in situ. One wall for sump VES-FT-549,(10 ft 6 in. by 6 ft by

3/16 in., 304 L stainlesssteel), would weigh approximately500

pounds. The stainlesssteel sheet, therefore,would need to be

cut in fairly small sectionsfor handling and working around the

various obstacles. This would requirea large quantityof welds

and embeds. (lt would take approximately300 feet of weld to

fabricatea stainlesssteel liner for VES-FT-549. This does not

•includethe seal welds for the Hilti anchorsor embed

emplacements.)

(3) Quality assuranceon the stainlesssteel liner would also be

extensive, lt may be required to liquid penetranttest 100% of

the welds accordingto WINCO StandardOperating Instructions(SOl)

8.9.1. and AWS DI.1. This would require a great deal of time and

effort. Both the stainlesssteel liner constructionand

inspectioncould cause a significantdown time of the sump

operations.
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(4) The stainlesssteel liners should be fabricatedup to the inlet

weirs running into the sump. A gap exists between the primary

containmentand the existing sump concrete (secondary

containment). The gap is necessaryto allow any sump wall leakage

to flow to the floor of the secondarycontainment,and is

thereforeunavoidable, lt would be difficultto seal the top of

the stainlesssteel liner to the concrete sump wall to preventany

materials from entering the secondarycontainmentarea from the

weirs or overflowfrom the liner, lt would be difficultto verify

whether the materialsdetected in the secondarycontainment

resulted from a leakage problemor ran in from the weirs.

(5) Welding and operatingin confined space areas will require

significantsafety measures for proper ventilationand worker

safety.

1.2 SecondaryContainmentAlternative

Sentry Polymers, Inc. constructsenvironmentalsecondarycontainmentsystems

that can be fabricatedin situ with leak detectioncapability. Currently

their lining system materialsare being evaluatedfor performance.

Alternativelining materialsare being investigated. The advantagesof this

type of system are as follows:

(I) This productwould be more effectivethan the stainlesssteel

liner and is.intendedspecificallyfor the projectapplications.

The entire sump could be lined if desired, includingworking

around the weirs and the pipes that protrude into the sumps, lt

would also be able to seal the top of the liner to the concrete.

This would preventweir materials from flowing into the secondary

containmentarea or having the sump liner overflow into the

secondarycontainment.

(2) The system provides for a leakage accumulationspace under the

sump liner. The existing sump floor concrete may requiresome

modificationsto provide optimalleak collection. The system also

provides for a "leak detectionpipe", The pipe runs down through
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the sump liner and enters into the accumulationspace on the floor

of the secondarycontainment. The pipe is sealed to prevent

primary containmentcontents from leakingdirectly into the

leakage accumulationarea (secondarycontainment). A leak

detectiondevice as well as a small pump can be placed insidethe

pipe ot_the sump floor.

(3) The systemwould be easier to installcompared to the stainless

steel liner system, lt would be a bit more extensive than

applying a paint sealant,but would requireless labor than for

the stainlesssteel liner. This also means less down time of the

sump operations. The lining system can be constructedaround the

various pumps,piping, and instrumentationcurrently in the sumps.

Also, because the materials are relativelylight weight, most of

the liner fabricationmay be done outsideof the sump.

(4) This particularsystem will meet RCRA environmentalrequirements

for hazardousmaterial handling systems.

(5) 13 Molar (62%)nitric acid and/or 19 Molar (50%) sodium hydroxide

are used in the water treatmentprocess. Although very unlikely,

full strength (62%) nitric acid or (50%) sodium hydroxidecould

potentiallyenter the sumps under a worst case scenario. Sentry

Polymers,Inc. recommendsSemstone® 870 for this application.This

Sentry material contains a potentialcarcinogen,styrene. The

ICPP N & IS Departmentgenerallydoes not allow potential

carcinogensto be used unless justificationis provided ,__d/ora .w

suitablealternativecan not be located. The secondary

containmentlining material providedby Sentry Polymers,Inc.

(Semstone®870), has met WINCO IndustrialHygiene and Safety

Departmentapproval (See Appendix B). The WINCO MaintenancePlant

Services provideda list of recommendedpaint coatingcompaniesto

contact for an alternativecoatingmaterial. The coatings

'investigatedcapableof handling the 62% nitric acid, however,

containedstyrene.
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(6) The sumps are confined space areas. Proper ventilationand safety

engineeringwill be required in order to assureworker safety.

5
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2. INITIAL PREPARATION

2.1 Preliminary Safety Analysis

In the design, construction,and operationphases of the sump liner/leak

detection systems,good health and safety principlesshould be appliedwith

safety concerns properly identifiedand addressed.

All three sumps have been in service since early 1980s. No maintenance

records were available;therefore, it is assumedt,hatno maintenanceof the

sumps have been performedsince construction. Surveys of the sump walls and

floor and residualmaterialswill be necessaryto determineeach sump's

radiologicaland chemical hazards. These surveyswill also give a better

indicationof the necessarysteps for sump maintenanceand upgrades, lt will

be necessaryto enter the sump to make field verificationmeasurements,since

the drawings showing its configurationaren't clear.

Given a safe design, adequate procedures,proper training,and i_dustrial

hygiene enforcement,the risks to personneland environmentare believedto be

low and acceptable. The principalrisks will be encounteredduring the sump

decontamination/cleaningprocess and during installationof the sump liners.

2.2 Training

All personnelrequired to enter the sumps to work may be requiredto have the

followinggeneral training:

° Confined Space Entry Training

° Confined Space Rescue Training (HealthPhysicspersonnel)

• RadiationWorker Training

° Chemical Training

• RespiratorTraining

• Heat Stress Training

All three sumps are confined space zones; therefore,confined space entry

training will be requiredwhen working in the sumps. The definitionfor

confined space is provided. Specialnon-standardhealth physics procedures

6



may be necessaryduring secondarycontainmentinstallation,

Confined space_(29 CFR 1910) - "An enclosuresuch as a storagetank, process

vessel, boiler, silo, tank car, pipeline,tube, duct, sewer, underground

utility vault, tunnel, or pit having limitedmeans of egress and poor natural

ventilationand which may contain hazardouscontaminantsor be oxygen

deficient."

Sump VES-FT-534 is known to be radiologicallycontaminatedand is considereda

Zone III area. Sumps VES-FT-548/549systemswere not initiallydesigned to

receive radioactivematerials, and are not suspectedto be contaminated.

Although only sump VES-FT-534is known to be contaminatedat this time,

radiationworker trainingmay be required for personnelworking on all the

sumps. Additional trainingmay includesite-specifictraining to familiarize

personnelto the risks or hazards involvedwith the area and/or their specific

task assignments.

2.3 GeneralSump DecontaminationProcedures

Sump VES-FT-534is a Zone III radiologicalarea; however, it is believed that

the sump can be "cleaned"consideringthe contaminationtype and level. WINCO

Productionpersonnelwill perform the decontaminationefforts. In

decontaminatingthe sump, appropriateWINCO proceduresshould be followed.

The general procedureis outlined below:

I. RadiationWork Permit obtained.

2. The sumps surveyedfor the contaminationn_;"re drd extent by

WINCO OperationsHealth Physics (OHP) Pe;.son:_el.

3. The sump concrete _econtaminatedper WINCO decontamination

procedures.

4. The sumps resurveyedfor contaminationby WINCO OHP Personnel.

5. Steps 3 and 4 will be repeateduntil the sump is decontaminatedto

a point where decontaminationeffortsare no longer effective.

WINCO OperationsHealth Physicspersonnelare responsiblefor

determiningthe requirementsfor radiationmonitoring and the

parametersdefining the level of decontaminationnecessary.
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2.4 Sump Data

Table I. provides sump dimensions,(;apacity,and surfacearea information

useful for the secondarycontainmenl'./leakdetectionsystemdesign. For sumps

YES-FT-.548and VES-FT-54g,the liners should extend at the least up to the

lowest overflow _eir_ TI_edimensionsprovided in Table I for sumps VES-FT-548

and VES-FT-549 are field measurementvalues.

'TableI. Sump Dimensions for Design

Sump I Width Length Depth Minimum Volume Tota

I Height of capacity Concrete II
liner from of l_ner Surface area IIsump floor (ft_j covered }l

__t_b_............!i
vES-FT-S344; _8'___Z_' S'6" 176 164

!

VES-FT-548 5'6" L_5" 8'4''_ 5'4" 161 148
I

VES-FI'-549 6' I6' 13'8''a 10'7" 381 290

a, These valuesare measurementstaken. Drawing_ indicatethat the sump VES-FT-548is 8 ft 6 in. deep
and sump VES-FT-549is 13 ft 9 in, deep.

For all three sumps, a conservativeestimate for the su_,pcontents temperature

is between40°F to IO0"F. The water, in all three cases, is generallyambient

temperatureas it entering the sumps. Water will always be present in the

sumps, This remainingwater will dilute any nitric 'icidand/or sodium

hydroxidethat drains into the sump.
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3. DESIGNCRITERIA

RCRA 40 CFR 265.193provides the drivingcriteria promptingaction for this

project, lt provides the environmentaldesign requirementsfor containment

systems handling hazardousconstituents. Sumps VES-FT-534and VES-FT-549

potentiallyreceivehazardousand corrosiveliquidsand, therefore,must

comply with the regulationsin order to meet the currentenvironmental

requirementsfor continuedoperation. Sump VES-FT-548currentlydoes not

receive hazardousmaterials. For managementpracticesand potentialfuture

i_ses,however, sump VES-FT-548will have the same design requirementsas for

VES-FT-534 and VES-FT-S49 (hazardousmaterialcontainmentsystems).

l'hedesign criteria is outlined in the Functionaland OperationalRequirements

to Install Leak Detection in FAST-FT-534548549 (GPP-NMP-93-10),May 1992, by

T. H. Waite. The secondarycontainment/leakdetection systemsshall have a 40

year design life and v,ill be designed for simplicityof operation,

maintenance,anG servicing. The systemoperationwill be safe and reliable

and will be designed so that periodic tests can be performedto ensure proper

operation.

The materialsand equipmentselected in the secondarycontainmentsystem

design must be capable of potentiallyhandling 13 Molar (62% concentration)

nitric acid and/or 19 Molar (5,)%concentration)sodium hydroxideunder worst

case scenarios. However, the probabilityof those materialsenteringthe

sumps at maximum concentrationis very small. The primary containmentliner

will be fabricatedin such a way that it allows leakecimaterialsto collect in

the secondarycontainment(existingsump floor) betwe_m the liner and concrete

foundation. The leak detectionsystemwill be capableGf detectingand

pumping out the leakage. Alarms shall actuate in the event of a primary

containmentliner leak. The pump wi'llthen be manually activatedby the FAST

personnel. The leakagewill be puqipedback into the primarycontainmentuntil

a point in the water treatmentprocess is reachedwhere operationscan be

stopped and the liner repaired. The system installationwill not alter the

existing sump operations,and modificationsto the sump inlet and discharge

lines will occur only if absolutelynecessary.



The piping, equipment,and installationshall meet the requirementsof a "Low

Hazard Facility"as outlined in the UCRL-15910,"Design and Evaluation

Guidelines for Departmentof Energy FacilitiesSubjectedto Natural

Phenomena,"June 1990 and shall meet the requirementsfor the appropriate

codes and standards.

This project has been designatedQuality Level II by WINCO QualityMethods and

Procedures (QMP) 3-3 and WINCO StandardOperatingProcedures (WSOP)WE-I. The

Qualit./Program Plan (QPP) invokesthe applicablerequirementsof the DOE-ID

Orders 5700.6C and 4700.1, ANSI/ASMENQA-I, and the WINCO Quality Manual.



4. APPLICABLECODESANDSTANDARDS

Designs,material selection,examination,testing,inspection,certification,

and documentationof this projectshall comply to the applicableportions of

the specifications,codes, and standardslisted below.

4.1 GeneralReferenceCodes

• American Society of TestingMaterials (ASTM)Standards.

• American Society of MechanicalEngineers(ASME/ANSI)B31.3, "Chemical

Plant and PetroleumRefineryPiping."

• American Society of MechanicalEngineers(ASME)ASME/ANSINQA-I,

"QualityAssurance ProgramRequirementsfor Nuclear Facilities."

• Uniform Building Code (UBC).

• Uniform Plumbing Code (UPC).

• 29 Code of FederalRegulations1910, "OccupR,tionalSafety and Health

Administration(OSHA)Standards."

4.2 Depa1."tmentof Energy Codes

, DOE-ID Order 6430.IA, "U. S. Departmentof Energy GeneralDesign

CriteriaManual."

• DOE-ID 0550, "StandardOperationSafety Requirements."

• DOE-ID 5700.6C, "QualityAssurance."

o DOE-ID 4700.I, "ProjectManagementSystem."

° UCRL-15910,"Designand EvaluationGuidelinesfor Departmentof Energy

FacilitiesSubjectedto Natural Phenomena."

4.3 Idaho National EngineeringLaboratoryDocuments

° INEL Architectur2,l-EngineeringStandards.

4,4 Idaho Chemical ProcessingPlant Documents

° WINCO SOP WE-I, "QualityLevel Designation."

° WINCO SOP WE-2, "ConstructionSafe Work Permit."

° WINCO SOP WE-31, "NaturalPhenomenaClassification."



• WINCO SOP WP-3, "FacilityOutages and ExcavationPermits."

• WINCO SOP WS_I, "Classification,Review, an Approval of Documents."

• WINCO SOP WP-IO, "Isolationand Tag/Lockoutof ICPP Systems and

Equipment."

° WINCO Quality AssuranceManual

° WINCO IndustrialSafety_Manual.

!2
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5. GUIDE SPECIFICATIONSOUTLINE

Design, construction,maintenance,and equipmentselectionfor construction

projects will be in accordancewith specifications.

5.1 GeneralSpecifications

.SECTION TITLE

01005 Summary of Work

5.2 Clvil/S,:ructuralSpecifications

S_ECTION TITLE

03600 Concrete Cutting

09810 Chemical ResistantCoating

Lining Concrete Pits for the Purposeof Leak Detection

5.3 MechanicalSpecifications

SECTION TITLE

15404 Air Supply Piping

15160 Pumps

15980 Instrumentation

16141 Wiring Devices

13



6. DESIGNDESCRIPTION

RCRI 40 CFR 265.193 providesthe environmentaldesign requirementsfor

containmentsystems handlinghazardousmaterials. Sumps VES-FT-534,-548, and

-549 receive hazardousmaterialsand must comply with requirementsfor

_ontinuedoperation. The followingsections providedesign recommendations

for sump modifications,secondarycontainment,and leak detection systemsthat

will rectify the potentialRCRA deficienciesand bring the sumps into

environmentalcompliance - keeping in mind safety and simplicityof operation

and maintenance. (See AppendixA for the relevant RLIRA40 CFR 265.193

regulations.)

6.1 Sump Concrete Leak Chase Design

6.1.1 Sumps VES-FT-548 and VES-FT-549

RCRA 40 CFR 265.193 (c)(4) states that "secondarycontainmentsystemsmust be

sloped or otherwisedesigned to drain and remove liquidsresultingfrom leaks,

spills,or precipitationfrom the primarycontainment." Presently, it is not

known if the sump floors for VES-FT-548 or VES-FT-549are sloped or if

inherentlow spots exist in construction. The sumps are currently in service,

making sump floor observationsdifficult, and the availabledrawings do not

providesump floor design detail, lt has been assumedthat these sump floors

are basicallyflat concrete surfaces. If later proved otherwise,the sump

leak channels and location of the leakageaccumulationarea can be modified

for optimal leakage removal.

A leak chase system or leak accumulationsystem needs to be designed to assure

proper leakage removal frownthe secondarycontainmentarea. The optionsare

to modify the existing sump floor or to design,fabricate,and installa

system to collect any leakage.

The simplest option would be to modify the existingsump floor. This would

entail coring a 16 inch diameter by I inch to 4 inch deep section in the sump

floor. This cored sectionwill be referred to as the leakage accumulation

area. The leakage accumulationarea will providea low point in the sump

floors for leaked material to collect. Groovesextendingradially from the



leakage accumulationarea would be cut into the concrete floor. These

channelswould be approximately_ inch wide and _ inch deep. The grooves

would direct leaked materialsfrom the sump extremitiesto the accumulation

area.

6.1.2 Sump VES-FT-534

The bottom 5 ft 6 in. of sump VZS-FT-534 is lined with stainlesssteel.

Channelingthe sump floor for leakage accumulation,therefore,will not be

possible. According to the availabledrawings, however,there is reason to

believethat the sump floor is sloped. If sloped,the sump alreadyhas the

necessaryleakage accumulationcapability.

6.2 Paint Sealant

A paint sealantwill provide the secondarycontainmentfor the sumps not

already lined with stainlesssteel and serve as an added safety and

maintenancefeature contributingto the sump integrityand reliability. Of

the thYee sumps investigated,sump VES-FT-54g,the Chemical Waste Sump

receives the larger amount of hazardousmaterials,with nitric acid and sodium

hydroxidebeing of primaryconcern. Thirteen (13) Molar (62%) nitric acid

and/or nineteen (19) Molar (50%) sodium hydroxideare used in the water

treatmentprocess.

Before the hazardousmaterial enters the sumps, the nitric acid and/or sodium

hydroxideis diluted considerablywith water. The probabilityof having

straight 13 Molar nitric acid or 19 Molar sodium hydroxideenter the sump

liners and then leak out into the secondarycontainmentarea is very slight;

however,paint sealant selectionassumesthis worst case scenario for design

and provides the required secondarycontainment. (See Appendix C for paint

vendor information.)

6.3 $ump Liner Design

As discussed, Sentry Polymers,Inc. provide secondarycontainmentliner

systems. These systemsare constructedof Semstone® coater products and are

applicableto this projectapplication. The Semstone liner materials are

!5

I' "lflfl llll I '' 'iT', I I_ ii' ' _rll?r,' ,ll_ _11''111rFIp 'ir I"i_r' IIII H



currentlybeing evaluatedto determinetheir chemical resistivityand

reliability. Alternativematerialsare being investigated. The Semstonee

secondarycontainmentdesign providesa false floor and false wall liner to

provide primary containmentand secondarycontainmentwith leakagedetection

and removal. (SeeAppendix D for secondarycontainmentspecifications.) The

describedconceptualdesign assumesSemstone® 870 is used.

"4

The false floor is accomplishedby first installinga I-_ in. thick X I-_ in.

square mesh fiberglassgrating on the sump floor. The grating is coveredwith

a I_in. fiberglassreinforcedplastic (FRP) sheet that is factorymolded to

one side. The grating and the FRP sheet are then secured in place using

concrete anchorswith washers installedon 36 inch centers. Once secured, the

installedFRP sheet will then be lined with polymer lining material,

reinforcedwith 1.5 oz per square foot chopped strand fiberglassmat to a

finished thicknessof 125 mils. Grooves or bosses on the bottom of the

grating allow liquid materials to travel across the secondarycontainment

floor and preventpooling.

The false walls are accomplished by fastening I_ in. thick fiberc_jlass sheet to

the walls using concrete anchors. Like in the floor installation, the

concrete anchors are to be installed at each corner and one in the center of

each panel. The installed Fiberglass sheet will then be lined with Semstone®

870, reinforced with 1.5 oz per square foot chopped strand fiberglass mat to a

finished thickness of 125 mils. The Semstone® 870 is not bonded directly to

the sump concrete walls. Because of this, a separation between the secondary

containment (sump concrete) and primary containment (liner) is provided

allowing leaked materials to flow between the liner and the secondary

containment (sump concrete) walls.

A leak detection/removalpipe (FRP)would be installedto p,;'ovideaccess to

the leakage accumulationarea on the secondarycontainmentFloor. The pipe

will be approximatelyI ft. in diameterallowing adequate _.pacefor a small

pump and a leak detectiondevice to be placed. The pipe will extend above the

liner probably to the top of the sumps in the case of sumps VES-FT-548and

VES-FT-549.



6.3.1 SumpVES-FT-548 Liner Design

Sump VES-FT-548'sdimensions are 5 ft 6 in. length X 5 ft 6 in. width X 8 ft 4

in. depth. A rectangularoverflow weir enters the sump on the east side. The

base of this weir is 36 in. from the top of the sump. The liner, therefore,

would not need to extendmore than six inches above the weir. The liner depth

will then be approximately5 ft 10 in. measured from the sump floor. The

liner will not interferewith the overflowweir operationsand will be sealed

to the concrete surfacearound the top and in the weir area. The liner will

cover approximately160 ft2 concrete surfacearea. The volumetriccapacity of

the sump up to the overflowweir is 176 ft3. The liner will be capableof

handling this volume of liquid.

A six inch pipe line enters the sump on the west side and exits the east side.

This line does not discharge into the sump and simply passes through. The

center of this pipe is approximately39 in. from the top of the sump and will

be an obstacle for liner fabrication. A pump and some various instrumentation

are mounted on the metal sump cover and extend down into the sump. These

items are not to be moved. The pump and instrumentationwill be obstaclesin

liner fabrication.Figure I provides a sketch of sump VES-FT-548. The

specificationsfor liner installationare outlined in Appendix D.

6.3.2 Sump VES-FT-54gLiner Design

Sump VES-FT-549dimensions are 6 ft length X 6 ft width X 13 ft 8 in. depth.

Overflow weirs enter the sump on the south side. The base of the lowestweir

is approximately37 in. from the top of the sump. The liner, therefore,will

only extend approximatelysix inches above this weir. The liner depth will

then be approximately11 ft measured from the sump floor. The liner will

cover approximately300 ft_ of sump concrete surfacearea.

Again, the liner will be sealed to the concrete surfacearound the top and in

the weir area. As with sump VES-FT-548,a pump and instrumentationare

mounted on the metal sump cover. These items extend down into the sump and

are not to be alteredif at all possible. Sump VES-FT-549configurationis

provided in Figure I. See Appendix D for specifications.
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Top View

VES-FT-549 VES-FT-548

Side View
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Figure I. Sump VES-FT-548 and Sump VES-FT-549.

(With SecondaryContainment/LeakDetectionSystem)
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6.3.3 SumpVES-FT-534 Liner Destgn

Not much detail is availableon sump VES-FT-534. The availabledrawings are

difficultto read and brought up sump configurationquestions, lt will be

necessaryto enter the sump to make field verificationmeasurementsand

observationsfor subsequentdesigns. This sump is a zone III area and is

coveredwith a concrete hatch, lt is not known what instrumentation,pumps,

lines, etc. exist. The drawings indicatethat the bottom 5_ ft of the sump is

lined with a stainlesssteel liner. Also, a rectangularchannel (3 ft X 3 ft

X 4 ft) at the base of sump VES-FT-534possibly connects sump VES-FT-534to an

adjacentsump.

The overall dimensions of the sump are 4 ft length X 8 ft width X 26 ft depth.

As mentioned, the bottom 5½ ft of the sump is already lined with stainless

steel. For the purpose of this project and unless additional information is

obtained, the new liner system will simply cover the existing stainless steel

liner. As indicated, it will be necessary to enter the sump to make field

verification observations and measurements for secondary containment design

and construction. If later additional detail is found, the secondary

containment design can be modified.

Even though the sump is alreadylined, it does not have a secondary

containmentleak detection or removal system. This featureis required by

environmentalregulations,since this sump containshazardousand radioactive

materials. The Semstone®secondarycontainmentsystem can be installedon

stainlesssteel° Figure 2 representssump VES-FT-534as indicatedin the

availabledrawings.
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6.4 Pumpand Piping

6,4.1 PumpSel ection

In selectingan appropriateleak removal system,40 CFR 265.193 (c)(4)was

referenced. The pump must efficientlyremove leakage from the primary

containment. Two optionswere considered,electricaland air drive pump

systems. The FAST facility has 100 psi air capability,and an air driven pump

is the preferredoption. Requirementsfor pump system are as follows:

I. Constructedof materialschemically inert and unreactivewith sump

contents,namely nitric acid, sodium hydroxide,and potential

radioactivematerials,

2. Capable of pumping at the selectedtotal dynamic head (ft) for

each sump,

3. Manually activated,

4. Efficientat removing primarycontainmentleakage,

5. ExplosionProof,

6. Submersible,

7. Small as possible - minimize space or area required,and

8. Removablefor maintenancepurposes (no permanentbase).

9. Preferablybe able to pump with no water

Flow rate wasn't a criticaldesign factor in pump selection, lt was

requested,however,that the pump have a capacity in the range of

2-10 gallons per minute (gpm).

lt is important to note that the sumps are confined space areas. This is

another limiting factor in pump selection. The equipment placed into or used

in these areas should be explosion proof. If not, they should be properly

ventilated to prevent a potential safety hazard. As long as air is available

for use, the air operated pump is favored over the electric pump. The major

advantages of the air operated pumps are: explosion proof, able to run dry

continuously without pumpdamage, self priming, submersible, and more

efficient at removing liquids since they don't require a significant heel of

water. Appendix C provides vendor information.
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6.4.2 Air Supply Piping

One hundred (I00) pounds per square inch, gauge (psig)air is available in the

FAST facility for pump operations. The recommendedpumps for all three sump

applicationsare air operated pumps with a _ in. air femaleNPT inlet. The

air supply will be hard piped to the sump areas, valved, and then a _ in.

plastic line will be connectedto the pumps. The maximum air pressure the

pumps can operate at is 125 psig. From calculations,the pumps would require

an air supplypressure of approximately30 psig to pump 5 gpm at 15 ft

dischargehead.

6.4.3 FlexibleDischargeLine

The leak detection pipe of the secondarycontainmentsystemprovides the only

access to the leakage accumulationarea. The leakage removalpump will sit

down in the leak accumulationarea on the sump floor. In order to service the

pump, the pump must be pulled up throughthe leak detectionpipe from the top

of the sumps. The pump, therefore,can not be permanentlyattachedto the

sump floor. Becauseof this, vibrationor slightmovement of the pump may

occur. This vibrationalong with the length of the leak detectionpipe

introducessome problemswith having rigid discharge pipingor tubing.

Rigid discharge or outlet piping would likely require additional piping

supports. The pump could not support the entire span of the discharge pipe,

especially since it is not secured to the sump floor. Pipe supports inside

the leak detection pipe would be necessary, and they would make it difficult

to _*emovethe pump and piping for maintenance and servicing purposes.

One half (_) in. diameter flexible hose is recommended as the pump discharge

or outlet line. The flexible line would run from the pump up through the leak

detection pipe and direct discharge back into the primary containment. The

flexible hose would be better suited to accommodate vibration, movement of the

pump, and installation and removal.
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6.5 Electrlcal and Instrume_1:atlon

The leak detection systemwill be designed and operated so that is will detect

any releaseof hazardousmaterialwaste or accumulatedliquid in the secondary

containmentsystem within 24 hours (RCRA 40 CFR 265.193 (c)(3)). A leak

detectiondevice will be installedin the leak detectionpipe of each sump.

The detectorwill be able to sense the presence of fluid in the leakage

accumulationarea in the secondarycontainment(sump floor) and provide an

alarming system with both a visual and an auditoryalarm. The leak detection

device will be serviceablefrom the top of the sump. One hundredtwenty (120)

volt electricalsupply is availablefor the sump instrumentation. The leak

detectorwill be able to detect _ - I inch leakage accumulationin the sump

leakage accumulationarea.

The recommendedleak detectionsystem has both visual and auditory alarm

capability,and the single unit can be used for all three sumps. The leak

detection systemwill alarm at LCP-21 for sumps VES-FT-548and VES-FT-549 and

at LCP-22 for sump VES-FT-534. See Appendix C for vendor information.
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7. OPERATIONSTESTINGANDQUALITYCONTROL

WINCO personnelwill be >_esponsiblefor the safety analysisevaluatingthe

design, construction,and operationof the primarycontainmentsump liner/leak

detection systems. Preliminaryand periodic testingof the leak detection

alarming and pumping system will be performedat the discretion of WINCO

maintenancepersonnel. The design will be conduciveto testing. The quality

control specificationsare outlined in Appendix D. The quality control _,

inspectionincludesbut is not limited to the following (basedon use of

Semstone 870):

(i) Inspectthe initialpaint coating in accordancewith coating
specificationsprior to primary containmentinstallation.

(2) Visually inspectthe coveredgrating installationon the floors and
fiberglass sheet on the walls for proper anchoring.

(3) Physically inspectspaces betweengrating/panels Spaces are not to
exceed _ in. at any interface,includingconcretewalls.

(4) Visually inspectsurfacepreparationof fiberglasssheet to ensure that
all glaze is removedand that the profile is similarto rough sandpaper.

(5) Visually inspectthat all cornershave receiveda proper radiuswith
Semstone® 805 Flexible Epoxy prior to proceedingwith lining application
of Semstone® 870.

(6) Visually inspectcompletedlined pit. Reasonsfor rejectionare as
follows:

A. Pinholes in lining.
B. Uncured material.
C. Foreign inclusionsin cured lining.
D. Inadequatethickness.
E. Use of materialsnot authorizedin specifications.
F. Exposed reinforcement/unwetmat.
G. Wrinkles or hollow spots in lining.
H. Unauthorizedvariance from the specifications.

(7) The new sump liner will be vacuum box tested for leaks.

(8) The sump liner will be filled and monitoredfor leaks.
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8. EQUIPMENTDESCRIPTION

The major componentsand associatedprice estimationsrecommendedfor this

projectdesign are provided in Table 2. This estimationdoes not includeany

manhours for labor, training,inspection,safety,design,or reviews.

" Table 2. Cost Estimationsper Component.

'"' , ','"' ' ] 'I ' i , , ii ,, , ,, i

VES-FT-548 VES-FT-54g VES-FT-534

Air Oper.atedPump_........ $840 ........$840 $840

FlexibleDischarge hose $130 $220 $100
(_ in.)..............

Air Supply Line (_ in } $30 $40 $70,, o , ,

Air Supply Steel Pipe and $80 $80 $60
Fittings ,,, ,,

Leak Detector and alarm $600 $600 $800
i , i

FlexibleHose Connect, $60 $60 $60
fittings,valves , , , , ,,,

Paint Sealant $160a $290_ $180a

SecondaryContainment $2,440a'b $4,220a'b $2,670a'b
.System ....

ConcreteCutting for $1,500 $1,500 N/A
Leaka!)eAccumulation ..

Total $5,840 $7,850 $4,780,,,, ,,..... ,,,, ,,,

a. See Appendix E. for paint sealantand secondarycontainmentsystemmaterial cost estimate
calculations. Note, these costs are only approximationsmade from availableinformation.

b. For secondarycontainmentsystem cost estimations,SentryPolymers,Inc. liningsystemwas used,
This estimate includes,grating, panels,fiberglass,Semstone®870 chemical resistantcoating, i ft
diameter leak detectionpipe, and Semstone• 8084 primer. Hilti Anchorswere not included in this
estimate.



9. CONCLUSIONS

The recommendedsecondarycontainmentdesign installs a chemicalresistant

lining system. The recommendedlining system installationwill be relatively

inexpensiveand result in minimumdown time of sump operations, lt will also

be easier to installthan a stainlesssteel liner consideringthe confined

space and variouspiping obstaclespresent in each sump.

The secondarycontainment/leakdetectionsystem design satisfiesthe RCRA 40

CFR 265.193 requirementsfor hazardousmaterial containments, lt provides a

leak detectionand leak removal systemvia a Iea!<detectionpipe and provides

for efficientleakage accumulationon the secondarycontainment(sump) floor.

A space between the secondarycontainmentfloor and the primarycontainment

liner allows leaked liquids to collect. The liner is not bonded directly to

the sump walls. This provides a separationbetween the primarycontainment

and secondarycontainmentallowingliquids leaked from the primarycontainment

(linerwalls) to flow to the secondarycontainmentfloor for detectionand

removal. As mentioned, the currentlyrecommendedprimarycontainmentmaterial

(Semstone®) is being tested for its chemical inertness. Alternativeprimary

containmentliner materials are being investigatedin the event the Semstone®

lining materialsare found unsuitable.

Conceptualdesigns have been made using the availableinformationcollected

from drawings,conversations,and site visits. Additionaldetail, especially

for sump VES-FT-534,will be necessaryfor the Title II designs.



APPENDIXA.

Resource and RecoveryAct (RCRA)

40 Code of Federal Regulations(CFR) 265.193

Containmentand detectionof releases.



?

.' i _

Environmental ProtecHon Agency § 265.193

_nntten statements by those persons must be used in plane of J_nu_ry 12.
required to certLfy the design of the 1987. _;

.... tank system and supervise the installa. (b) Secondary containment systemstton of the tank system in accordance must be: ii
with the requirements of parugraphs (1) Designed. installed, and operated '.
(b) through (f) of this section to attest to prevent any migration of wastes or
that the tank system was properly de- accumulated Liquid out of the system
signed aJnd Lrmtalledand that repairs, to the soil,ground water, or surface
pttrsumnt to pax-agr_phs (b) and (d) of water at any time during the use of :.i

• ' this section were performed. These the r.anksystem; a_d i,• • . _:

written statements must also include (2) Capable of detecting axed collect- .]
t,_e certification statement as required ing releases and accuraulated liquids !_
in § 270.11(d) of this chapter, until the collected material is re-
(In/ormationcollectionrequirementscon- moved.
tamed in paragraphs(a) and (g)were ap- (C) To meet the requirements of
proved by the OfficeofManagement and paragraph (b) of this section,second.
Budget under control number 2050-0050) ax7 containment systems must be at a ,
[51 FR 25479. july 14, 1986;51 t_ 29430, 133JzLtZntl_: i
Aug. 15, 1986] (1) Constructed of or lined with ma- ;

terials that are compatible with the
•,, ,, §265.193 Containment and detection of waste(s) to be planed in the tank

.....,' ,"_'" rele._e_ system and mu.st have sufficient !i
' " (a) In order to prevent the release of strength and thickness to prevent f_l- _,
• hazardotLs waste or hazardous con- ure due to pressure gradients(includ- il

stituents to the environment, second- ing static head and external hydrologi. -_"
ary containment that meets the re- cal forces), physical contact with the !

quirement.s of this section must be waste to which they are exposed, cii. i
provided (except a.s provided in pai-_- matic conditions, the stress of installa.
graphs (f) and (g) of this section): tion, and the stress of daily operation .¢

(1) For _ new tank systems or com- (including stresses from nearby vehic-
portents, prior to their being put into ular traffic);
service; (2) Placed on a foundation or base

(2) For all existing tanks used to capable of providing support to the
store or treat EPA Hazardous Waste secondary containment system and re-
Nos. P020, P021, P022, P023, P026, axtd ststance to pressure gradient_ above
P027, within two years after January and below the system and capable of
12, 1987; preventing failure due to settlement,

(3) For those existing tax_ systems compression, or uplift;
• of known and documentable age, (3) Provided with a leak detection

within two years a_ter Januaxy 12, system that Ls designed and operated
1987, or when the tax_ systems have so that it w£Ll detect the failure of
reached 15 years of age, whichever either the primm-y and secondary con-
comes latez, r.ainmen_ s_ructure or any release of

(4) For those existing tank system hazardous wa_e or accumulated liquid
for which the age cannot be docu- in the secondaxy containment system
mented` within eight yeas of January within 24 hours, or at the earliest
12, 1987; but Lf the age of the facility practicable time if the existing detec. 3
is greater than seven years, secondary tion technology or site conditions will
conr.amment must be provided by the noc allow detection of a release within -,
time the facility reaches 15 yes__s of 2_,houm;
age, or within two years of January 12, (4) Sloped or otherwise designed or
1987, whichever comes later, and operated to dra/n and remove liquids

(5) For tank systems that store or resulting from leak.s, spRls, or precipi-
treat materials that become hazaxdous ration. Spilled or leaked waste and ac-
wa.stessubsequen_ to January 12, 1987, cumulated precipitation must be re-
within _he time intervaL_ required in moved from the secondary con_in-
pa,r_.gr_phs(a)(1) through (a)(4) of ment system within 2_ hour_, or in a.s
this section, except that the date that timely a maxmer as is possible to pre..
a material becomes a hazardous waste vent harm to human health or the en-

-h
.,
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e Is diluted considerablywith water. The probabilityof having contalnment (sump concrete)ann prlmarycontalnment(tlner)is provlae

13 Molar nitric acid or 19 Molar sodium hydroxideenter the sump allowing leakedmaterials to flow betweenthe liner and the secondary

nd then leak out into the secondarycontainmentarea is very slight; containment (sump concrete)walls.

paint sealant selectionassumesthis worst case scenario for design

ides the requiredsecondarycontainment. (See Appendix C for paint A leak detection/removalpipe (FRP) would be installedto provideaccess to

nformation.) the leakage accumulationarea on the secondaryconta_,nmentFloor. The pipe

will be approximatelyI ft. in diameterallowing adequate.,,:,pacefor a small

6.3 Sump Liner Design pump and a leak detectiondevice to be placed. The pipe will extend above th:

liner probably to the top of the sumps in the case of sumps VES-FT-548and

Jssed,Sentry Polymers,Inc. provide secondarycontainmentliner VES-FT-549.

These systemsare constructedof Semstone® coater products and are

,le to this projectapplication. The Semstoneliner materials are
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_----_: § 265.193 40 Cl_R Ch. I (7-1-90 Edition) _ : : _
= _; '_ ' ' Envi_nmental Fh'otecfion Agency

.. vironment, if removal of the released (Ii) Designed or operated to prevent .. , § 2_.19_

_._. waste or ._ccumulatud prempitation run-on or infiltration of precipitation ' .... : (f) Ancfllaz-y equipment mu.st be pro- (1) The nature and quantity of the

-_ concept be ,_ccomplLshed withLn 24 into the secondary containment vided with fuLl secondary con_ent waste; __=_
" hours, system unless the collection system (e.g., trench, jacketing, double-walled (it) The proposed alternate design :__No-r_ If the collected mar.eria2 is • h:_._rd, hILs sufflcLent excess capacity to con- ; piping) that meets the requiremen_ of and operation:
; oas wa.s_e under P_-t 2Sl of tam cha_ter, it tain run.on or,Ln/iltrution. Such a_ldi. : _ paxagrapb._ (b) and {c_ of this section (LiD The hydrogeologio setting of the

_. is subject to management as a h._-rdoLul tionM capacity mttst be sufficient to : i except for:. f_fltty, including the thickness of :-_-wmste m accordance with MI appllca01e re- contain precipitation from a 2G-year, ;'
, (1) Abovegrotmd piping (exclu.sive of soLl_ between the tank system and ------

__ quiremenUsotP_s 262 througi_285of this 24-hour r-ainfaSlevent; _ i " flanges, joints, valves, and cormec, ground water;,and_. cha_ter. ,TJ the collected maternal is dis- (iii) Constructed with chemica2-re- i tions) that are visually inspected for (iv) Ali other factors that would in. --
-- ct_arged througti a poln_ source to water_ of sLst&nt water stops in place at all , lea_ on a daily basis; fluence the qu_lty and mobility of the

the Umted States,ltissubjecttotl_ere- joints(ifany): _ (2) Welded flanges, welded joints, hazardous constituentsand the poten. --
qu_remen_ of sections 301. 304. and 40.2 of (iv) Provided with an impermeable , and welded connections that are visu- tt_l for them to migrate to ground., the C2e_m Water Act. a_ amended. L( dis- interior coating or lining that ts com- a
ct_u-ged to Publicly Owned Tre_rznen_ • aJ.ly h_pected for leaks on a daily water or surface water. :

- WorKs _POTWs), it is subject _o the require- patible with the stored waste and that , basis: (2) In deciding whether to gr,mt a
=,_ ' ments of section 307 oi the Cle_.r Water Act, will prevent migration of waste into (3) Sealless or magnetic coupling variance, based on a demonstration of

. _ amended. _ _he collected materia2 is re- the concrete; • pumps and sealle_ valves, that are via- no substantial present or potential =_---
leased totheenvlronrnent,i_may besubiect (V) Provided with a mear_sto protect _ ually inspected for leaks on a da21y hazarcL the Reg2o,nal AcLm_zistra_r _--_--

-_ to the rel3ortmgrequ_remen_of 40 C_P. &g&tr_t the formation of and ignition _ • bn.sLs;&nd willconsider:. ___
_ , Part 302. of vapors witt_n the vau2t, ff the waste i (1) The potential adverse effects on

(d) Secondary conta£rLment for t.an_ being stored or treated: i !.-:;, ..:,!:.:=_ (4) Pressurized aboveground piping ---_ . systems with automatic shut-off de. ground water, surface water, and land
must include one or more of _l_e fop (A) Mee_ the definition of ignitable i_ ' vices (e.g., excess flow check valves, quality taking into a_cotmt: --

--=-- lowing devices: waste under § 262.21 of rh.La chapter, !' • flow metering shutdown devices, loss (A) The ]physical and chemical char- :_--r
(I)A llner(externaltothe tnxd{); or ' ' _cteristicsof the waste irlthe tank '--'_--
(2) A vault: (B) Meets the definition of reactive _1 of pressure actuated shut-off devices) system, including it_ potential for mi- --

waste under § 262.21 of this chapter t i athatdaJlyarebasis.Visuallyinspected for leaks on gration, '_(3)A double-walledtar:k:or [
(4)An equivalen_devicea.sapproved a_qd may form _ ignitableor explo-

_I ' (_) The hydrogeolog_cal cha_-_.cter_. ,_

sivevapor:.&nd Ii (g) The owner or operator may tics of the facilityand surroundingby the Regional Admirttstrator. obta£n a variance from the require, land, ,,.---_---_ (vi)Provided with an exteriormoLs-

d (e) L_ ._dcLitionto the requirements tore barrieror be o_herw_se designed ments of thisSection ifthe Regional (C) The potentiPA for health r_sks ___
of paragraphs (b),(c),axed (d) of this !'

Administrator finds,as a result of a ,_-=
section,secondary contaj_rtmentsys- or operated to prevent migr:_ion of :: caused by humax_ exposure to waste i_--=_

moisture into the vault if the vatdt ts _I demor_stration by the owner or opera- constituents,
-_ ! tor, either:, that alternative design arid (D) The potential for daznage to ,__c

terns mus_ satisfythe following re- sub]ecttohydr,_ulicpre.are..I operating practices,together with io- wildlife,crops,vegetation,and physi- :
quiremenLs: (3)Double-wa21ed ta_k.s mLLst be: _-

(1) External liner system.s must be: (i) Designed a.s a_n integr'M structure _l cation characteristics, will prevent the ca1 structures caused by exposure to
(i) Des_g'ned or operated to contmn (i.e., a.u inner taxL_ w_thin _n outer rn_gratlon of haz_rdou.s waste or haz. waste constituents, and

est tank w_thm its boundary; inner tan_ ts contained by the outer water or surface water at least as el- of the potential adverse effects: --

(ii) Designed or operated to prevent shell; fectively as secondary containment (ii) The potential adverse effects of a __=run-on or infiltration of precipitation (ii) Protected, Lf constructed of during the active life of the tank release on grouted.water quality, -,_
Lnt,o the secondary cont_nment metal, from both corrosion of the pm- system or thai: in the eveni: of a re. taking into account:

,_ system un Jess the collection system maw tank interior and the external " lease that does migrate to ground (A) The quantity and quality of
-_ has sufficient excess capacity to con- surfax:e of the outer shell: azld !1 water or surface water, no substantial ground water and t,he directZon of --

tam _m-on or i2ZLltration.Such a_cti- (iii)Provided with a built-m,contin- present or potential hazard will be ground-water flow.
,t

tional c'_I_acity mu.st be sufficient to uou.s lea_ detection system capable of posed to human health or the environ. (B) The pro×im.ity and Withdrawal .__-_
=_ contaan precipitation from a 25-year, detecting a release wl_m 26, hours or merit. New underground t_.nk systems rates of water in the area. ,-

24-hour ruanIa£l event: ai: the earliest practicable time, if the may not, per a demonstration in ac- (C) The current and rut, ire uses of I_
(Iii) I_'ee of crac_ or gaps: and owner or operator can demon.strafe to cordance with paz'agraph (g)(2) of this ground wa_er in the area. and _,_

(iv) Designed &nd in.stalled to com- the t_.egional AdtrnmLstrutor, and the section, be exempted from the second. (D) The existing quaJity of ground 1_
_._ pletely surround the tank and to cover F_eg_onal AdmmL_tr_tor concm"z, thai: az'y containment requirements of this water, including other sources of con- 1_all surrounding earth likely to come the exLstmg leak detection technology section. Application for a variance a.s tammation and their cumulative

_---'_ intocontactwith the waste ifreleased or site.conditionswillnot allow detec- allowed Ln paragraph (g) of thi_ aec- Lmpact on the groLmd-water quality; I-__

from the tank(s)(i.e.,capable of pre- lionof ,_releasew]tl_J.n24 hours, tlon does not waive compliance wlth (iii)The potentia2adverse effectsofventing lager-a2 as well as ver_ic'a2 mi- the requirements of thLs subpar_ for a release on surface water qu_Aity, i___g'_iorlofthe waste). Not'z:The provtsiormoutlinedintheStee" ,_=:
TaW Lnstltu_'s(ST2)"3ta.n0_rdfor Dua_ ... new ta.nk systems. (i) Ln deciding takingintoaccount:

(2) Vault systems mu.st be: Ps.L1 Underground Steel Storage Tan_" whether to gr'ant a va_rimace based on a (A) The quantity and quality of i _-(1) Designed or operated to contain may be use_ as gutdeLm_ for _i_ect_ of t.be demonstration of equivalent protec, ground water &nd the cUzection of _
I00 pe_.nt of the c_tpa_zityof the larg- designof LtIldergrottl_c_sr,_el double-wa,LlecL tlon of grotmd water and surface ,,ground-water flow, I
esttank _nti-Anitsbotmdarj'; tan_ water,the Regional Admi_m.stratorwill (B) The patterr:sof raix_a21in the ;_

-_m__ consider: region, :
372 ;_

373 :

15160/WIL ""-- " ........ .

BuyLine5791 I==' A, X "
,=,

i'SSUPEPISAVEI::IAIR IDISTR|EUTIO SYSTEM ,.........,,.......-.,--=---,,**-,'"'""""'*'*'**"*'"***
n pump incorporatesa redesigned"slate_ofdh_an_'air ....

m, wh,ch provides up to 13 percent greater pumping ca- _E'$_ ,4 ._ _ I / F_ 0 N A I'M"

ed air consumption averaging over 10 percent across the :.._4_" '_ce range. This redesigned system f_.:uses on optimizing LEAK _ETF.CT I ON SYSTE.I_$
-_-.rmcallytuned ports and passageways minim,ze tur- " " " •
:,reduc_nginternalenergylosses, and maximizing energy . 2300 E. ARTE$ lA BLVI::)
udbemgpumped. Casting techniques, such as die casting :._'_,;_(_" ,_ " LONG I_EACH, CA 90805
Idlng, allow for the design of streamlined contours and pro- -_.._:r_.;_./l_,. _ (Z 3) 984-5390
.,n surfaces, providing a significant reduction of friction of _ _-."_- PHONE (213) 984-5380 FAX
flow, further reducing the amount of pressure required to
,uanhty of liquid. Lower pressures mean lower energy con-
at_ng pnnc_ples and basic structure of the Wilden air _'_" ._./_.

prov,ded the highest level of reliability for over 30 years, TO." _ / 6" COMP'.ANY NAMF.:



_u u o yAor.oAI T ono.p,n I[1Ilow weirs enter the sump on the south side. The base of the lowest weir
!

-_roxi,mately 37 in. from the top of the sump. The liner, therefore, will , ,

' i I

_xtendapproximatelysix inches above this weir. The liner depth will 'I_ , ,,
;e approximatelyII ft measured from the sump floor. The liner will I ]
approximately300 ft2 of sump concrete surfacearea.

the liner will be sealed to the concrete surfacearound the top and in SECTION ._f_

sir area. As with sump VES-FT-548,a pump and instrumentationare

;d on the metal sump cover. These items extend down into the sump and

,t to be alteredif at all possible. Sump VES-FT-54gconfigurationis Figure I. Sump VES-rr-548and Sump VES-FT-54g.

led in Figure I. See Appendix D for specifications. (With SecondaryContainment/LeakDetectionSystem)

17 18

i_ Envim.mentoi Protection Agency § 265.194

(4) The Regional A_trator will conducted at least annuaJ/y. The
_ § 265.193 40 CFR Cb. I (7-1-g0 Edition) inform the public, through a news_a, owner or operator mtmt remove the
li per nor2ce, of the avsLlabfllty of the stored waste from the tank. Lf neces.
!r (C) The proximity of the ta.nk (Li)Prevent the migrutlon of hazard- demon.stration for a varlaace. The sary, to allow the condition of a/lin-
I system to surface waters, ou_ waste or hazm.rdous constituents to notice shall be placed in a _ or ter'n_ taxtk surfaces to be as.se_ed- _._._
i_ (D) The current and future uses of ground water or surfacewater, tfpos- weelrAymajor localnewspaper of ten- _-
ii surface waters in the axea and any slble, a_d decontaminate or remove eral circul_tion mad shall provide at NoT= The practic-es described In the --American Petroleum I.nstitu_ (A/31)PubU-

_. water quality staxldaT'd.s establ.lshed conr_.mmal;ed, soft. H contam£nated II! least 30 clays from the clal;e of the cation Guide for Ins_ectim, of Re2tniaz

I_ forthose su_ace waters,and soil cannot be decontaminated or re- notice for i;he public to rea,fewmhd Eauipmen_. Chapter XIII. "Atmo._herlc --
_t_ (E) The ,existing quality of surface moved, or' Lf ground water has been comment on the demon.vt_'_tion _or a mad Low Pre.are Sto_e Tan_s.'" lth edl. _-
[._ water,includingother sources of con- contaminated, the owner or operator variazme.The Regional Admln_'trator tion, 1981.may be used,when appUc_le,_ _
"_ tamin_tion _nd the c_ative impact must comply with the requirements of also willhold a publ_ heaxtug, in re- gttide21nesfor a.,messit_the overt_lconctl-

_ 1 Sl_onseto a request or at his own dis- tionofthetank_tem.
I on surface-water' quality;, and § 265.197(b);

_i (_v) The I_o_enti_ adverse effects of (iii) if repairing, replacing, or rem- cretion` whenever such a hearing (3) The owner or operator mus_
a-,.xelea.se on ,the land _urrcmndJ.ng the sta21ing the tan_ system, pro_de sec- } might clari/y one or more issues con- ma_tain on file at the facility a =_! tank system, taking into account: ondary cont__nment in accordance cerning the demonsvration for a vari- record of the results of the assess-

i_' (A) The patterr_ of r_mfM1 in the w_th the requirements of paxugruphs ante. Public notice of the herring _ ments conducted in accordance with
,, region, _.nd (a) through (f) of thi_ section or reap- be given at lea.st 30 days prior to the paragraphs (1)(1) tl_ough (i)(3) of tbAs
:' (B) The current and future x_ses of PLY for a ;,_xiaxme from second_,'7 con- I. date of the bearing and may be given section.
[: , at the same time a.s notice of the oi>- (4) H a _ system or component is -_: the surrounding land. t_az_nent a_]d meet the requirement_ ,, .: :
_, ',
:, (3) The owner or operator of a tank for new tank systems in § 265.192 Lf L.. .,..... portumty for the public to review and found to be leaking or unfit-for.use as

' comment on the demonstration. These a result of the leak test or a.ssessmen_ _--
i' system, for which a vaxiance from sec. the taz_k system _s replaced. The , :,

ondaxy containmen_ had been gra_ted owner or operator mu.st comply w_th _ two noticesmay be combined, in paragraphs (i)(1)through (I)(3)of -_
in accordance _nth the requirements these requirements even il contami- [ (5) The Regional A__or will this section, the owner or operator _=
of paragraph (g)(1)of this section,at na_ed soilcan be decontazmnated or i approve or disapprove the requestfor must comply with the requirementsoI --
which a release oi hn_do_s waste removed, _nd ground wa_er or sv_,'ace . a vaxiRnce within 90 days of receipt of § 265.196. .__
has occurred from the prima_ tar_ wa_er has not been contaminated. _ the demonstration from the owner or (Information collection requirements con- ._.r
system bu_ has not migrated beyond (h) The following procedures must operator and will notLfy in writing the rained in paxagraphs (c)_e)and (g)--(l)were .__-_-_
the zone of engineering control (as es- be followed m order to reques_ a vax_- owner or opera_or and each person approved by the Office of Management and '==_
t_blished in the vmna.nce), must: ance from secondary containment: who submitted written comments or Budget under control number 205O-O050)requested notice of the variance deci- L-

(i) Comply with the requirements of (I) The RegionM Administrator sion. H the demonstration for a vaxi- [51 _ 25479, July 14, 1986:51 FR 29430,
,_ § 265,196, except paxugraph (d): _d must be notified _n writing by the , Aug. 15. 1986, as axnended at 53 FR 34087,

(ii) Decontaminate or remove con- owner or operator that he Lntencts to ance is incomplete or does not include Sept. 2. 1988]
" _ sufficient information, the 90-day time .

t- tamm_ed soft to the extent necessary conduct ,_nd submit a demonstration period will begin when the Regiona2 §265.194 General operating requirements. _-o, to: for ._ vaxia_ce from _econda.ry conrad- AdmJ.nistrator receives a complete --_
i._ (A) Enable the _ _ystem, for ment u.s _llowed k_ paragraph (g) of ' demonstration, includ_g all irfforma- (a) Hazardous wastes or treatment
, which the variance wa._ gray, ted. to tb_ _ection according to the foUow_ng ; tlon necessary to make a final determi- reagents must not be placed in a _ ,_-_
, resume operation with the capability schedule: nation. H the public contraent period system Lf they could cau._e the tank, --

for _he detection of and response to (i) For existing tank systems, at lea.st " in paragraph (h)(4) of this section is its ancillary equipment, or the second. ,_
releases a_ least equivalent to the ca- 24 months prior to the date that _ec- :! extended, the 90-day time period will ary contaLnment system to rupture, __
pabiUty it bad pmor to the relea_se, and ondax7 containment mu_t be provided iI be similarly extended, leak. corrode, or otherwise fail. _-

(B) Prevent the migration of hazard- in a_cordance wnth p-_rugrupl_ (a) of ._ (1) All taxtk systems, until such time (b) The owner or operu_or must use _r_-
oas waste or hazardous constituents to this section; and ii as secondary containment meeting the appropriate controls arid practices to _
ground wagr or surface water, a_d (ii) For new tank systems, at least 30 ;i requirements of this section i_ provid- prevent spills and overflows from tank

(iii) Lf conta.mma_,ed soil caxmot be days prior to entering into _ contract !1 ed, must comply with the following:, or secondary conta£v.ment systems. ,_

removedordecon ated =cor - fori t a ion the s stem, i ;or non-enteraWeundergroundTheseincludeata m u=a_ce w_th p_-agruph (g)(3)(t2) of tam (2) As Dna-t of the notLflcation, the tan_. a lea_ test that meets the re- (1) Spill prevention controls (e.g ,
section, comply with the requLremen_._ owner or operator must also submit to il quirements of § 265.19t(b)(5) must be check valves, dry discount couplings);
of § 265.197(b); the Regional Admm_rutor a descmp- , conducted at least annually; (2) Over_fll prevention controls (e.g,

(4) The owner or operator of a tank tion oi the steps n_essar_] to conduct. _ (2) For other than non-enterable un- level sensing devices, high level .___
system, for wt'_icta a vax_n_ce from sec- the demonstration and a timetable for ,, derground _ und for M1 ax_cfllary alarms, automatic feed cutoff, or __
ondaz7 contmnment bad been gr-Anted completing each of the steps. The ' equipment, an axmual leak test, ms de- bypass to a standby tar_); and ,___

in a_corda_ce w_th the requirements demonstration mu_t _ddress e_ch of ',t scribed m paragraph (i)(1)of this sec- (3) Maintenance of sufficient free- ___
of paragraph (g)(1)of th_ _ection.at the f_ctorslistedin p_-a_r-a_h(g)(1) 'i tion,or an interna/inspectionor other board in uncovered r.a.nk.sto prevent
which a release oi haza.rdou.swaste or par_gT-aph(g)(2)ofthissection. ;I tank b%tegrityexamination by an inde- overtopping by wave or wind actionor
has occ_urredfrom the pnmsxy tank (3)The demoFmtration for ,%variance pendent, qua/I/ied,registeredprofes- by precipitation.

system and has migrated beyond the must be completed 0.hd submatted to _I sional engineer that addressescracks, (c) The owner or openttor must
zone of en_T_neertngcontrol(ms e.stab- the _egiomn/A__ra_or with!nIS0 1 les/cs,corrosion,and erosionmust be comply with the requirements of
lJahedinthe varln.nce),must: d_ys afternotLfylngt_heReglorm2 Ad-

(I)Comply w_th the recluiremen_ of m.tnmtrator of intent to conduct t_he ]i 375 i-=§285.196(a),(b),(c),and (d);n.nd demonstx'ation- "

374 ¢'
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APPENDIXB.

WINCO SafetyApproval for

SecondaryContainmentSystem°



To: Jim Downes, N&IS

From: T.H. Waite_

April 29, 1992

Subject: Use of Semstone 870

Permission is requested to use Semstone 870, manufactured by

Sentry Polymers_ Inc. It is to be used for the fabrication of

secondary containment liners FAST-FT-534/548/549.

The sumps being lined are located below grade level, and

require secondary containment due to the liquids that are

collected in the sumps. Semstone 870 is compatible with the

chemicals that are collected in these sumps° No other coatings of

this type have been found that are compatible with the chemicals

being collected.

The MSDS sheets for Semstone 870 are attached. It shows that

one of the components, Part A, contains styrene, which is a

potential carcinogen.

Your permission to use Semstone 870 for this particular

application is requested. If there are any questions, please
contact me at 6-3699.

Permission is given to use Semstone 870 for secondary containment

for the_ast sumps.

J i_ Dowries ,-N& IS' '

q',lIi' " "" _rPI'PlI__r,,, Ir,_tl ,' II1'.... rl,,, ,st 1'II .... ta ' "1iiI1_,,,11,,t,ltltl ffqltl, "rr,,,,



APPENDIX C.

Vendor Information:

(paint sealants and liner secondarycontainmentmaterials,

air operated pumps, and leak detectiondevices)



SEMSTONE*

Reinforced Vinyl Ester
•DESCRIPTIONAND USES: Coating/Lining System

SEMSTONE 870 is a Sentry's vinyl ester lining system for protecting
concrete.

lt is normally chosen for its exceptional resistance to certain difficult
chemicals, such as nitric acid, acetic acid, chlorine and hypochlorites.

SEMSTONE 870 is applied by roller or brush, reinforced with Sentry's
fiberglass scrim clo,.;,, and aggregate filled by the broadcast method, to
yie!d a system with a finished thickness of approximately 1/8 inch.

PACKAGING/COVERAGE:

SEMSTONE 870 is available in I gallon and 5 gallon units, Each unit con-
sists of a premeasured Part A component and a premeasured Part B
component. Abagged Part C thixotropic agent is added for work on vertical
surfaces.

Coverage rates are affected by the condition of the surface being coated.
Over new .concrete that has been properly prepared and primed, figure
THEORETICALcoverage rates at 20 square feet per gallon. FosPRACTICAL
coverage, make necessary allowances for condition of tt_e substrate.
working conditions, waste, spillage, etc.

Allow one.t_atf pound of aggregate per square foot, on horizontal surfaces.

Use only clean, dry bagged 20/40 mesh silica aggregate containing not
less than 97.5% silicon dioxide such as that produced by the Ottawa Silica
Company, Ottawa, Illinois.)

FR[FPGRT. "rX ;'7541 800.231-2544

PIP_1_ ' 'P_ .... II ....... I_P *'q_" 'rqq,''Ill ''11.... i,i.... lp' ' 'I'll _,1" .i,, , .lll,,r"lllr ,_ .... ,,..,,rll, q,rl a'ra''rlP'IIqlIm . ,,'l_p'rlll',li _ n_,llr . ,,_ .... , ..... _,, ..... ir,a_ql , , ,r.... _11'



WORKING PROPERTIES:

Pot Life @ 75°F 30 minutes _-

(significantly less at elevated temperatures or in direct sunlight)
Cure Time @ 75°F:

Foot traffic 12 hrs.
Light vehicular traffic . 24 hrs.
Chemical service 48 hrs.

Primer SEMSTONE 8084 Primer

Color Gray

RELATED AND ANCILLARY'PRODUCTS:

SEMSTONE 8084 Vinyl Ester Primer
SEMSTONE 8084 Vinyl Ester Putty
SEMSTONE 884 Vinyl Ester Polymer Concrete
SEM-CRETERapid Hardening Underlayment Mortar

Refer to separate data sheet on each product for its uses, application instructions,
etc.

STORAGE AND SHELF LIFE:

Keep SEMSTONE 870 components tightly sealed in their original containers until
ready for use.

Store at 50°F - 60°F, out of direct sunlight. I

Part A is flammable. Do not store near open flame, sparks or heat.

lt is critical that the scrim cloth be kept in dry storage at ali times, Otherwise, it may
absorb atmospheric moisture and be rendered unusable with the system

Use SEMSTONE 870 within three months of date of manufacture. Refer to batch
number on label for date of manufacture.

Due to their limited shelf lives, Sentry will not accept returns of vinyl ester products.
Please order carefully.

!_ SEMSTONE870 • 2
Page
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CHEMICAL RESISTANCE GUIDE

D This guide is intended as an aid in determining the potential usefulness of SEMSTONE 870 as a protective barrier against chemical exposure,
Each application should be evaluated according to its particular circumstances and conditions.

KEY: 1 = Suitable for constant immersion

2 = Suitable for shorter term containment and continual spillage
3 = Suitable for intermittent spills when followed promptly with water flushing

NR = Not recommended

* = This chemical will attack the silica aggregate in the system. When the system is applied, be
especially careful that ali aggregate is totally encapsulated with SEMSTONE 870.

RATING RATING RATING

Acetic Acid, 10% 3. Copper Chloride 1 Naphtha 1
Acetic Acid, 30% 1 Copper Cyanide 3. Naphtllalene 3.
Acetic Acid, Glacial 2 Copper Nitrate 1 Nitric Acid, 5% 1
Acrylic Acid, up to 25% 2 Copper Sulfate 1 Nitric Acid, 30% 2
Alum Com 011 1 Nitric Acid, 50°4 3

(Aluminum Potassium Sulfate) 1 Cyclohexane 2 Nitrobenzene NR
Aluminum Chloride 1 Cyclohexanol 2 n-Octyl Alcohol 1
Aluminum Fluoride 1" Cyclohexanone 2 Oils 1
Aluminum Hydroxide 2 Dichlorobenzene NR Oleic Acid 1
Aluminum Nitrate 1 Ethyl Benzene NR Oxalic Acid 1
Aluminum Sulfate 1 Ethyl Chloride NR Phenol NR
Ammonia 2 Ethylene Dichloride NR Phosphoric Acid, 50% 1
Ammonium Bisulfite 1 Ethylene Glycol 1 Phosphoric Acid, 85% 1
Ammonium Chloride 1 Fatty Acids 3. Phosphorous Acid 3
Ammonium Hydroxide 2 Ferric Chloride 3. Potassium Carbonate 1"
Ammonium Nitrate 1 Ferric Nitrate 1 Potassium Chloride 1
Ammonium Sulfate 1 Ferric Sulfate 1 Potassium Dichromate 1
n-Amyl Alcohol 2 Ferrous Chloride 1 Potassium Hydroxide 2
Aniline NR Fluosilicic Acid 3.= Potassium Nitrate 1

D Barium Chloride 1 Formaldehyde 3 Silver Nitrate 1Barium Hydroxide 2 Formic Acid 2 Sodium Acetate i
Barium Sulfate 1 Fuel Oil 1 Sodium Bicarbonate 1 =

Barium Sulfide 3. Glycerine 1 Sodium Bisulfate 1
Benzene NR Heptane 1 Sodium Bisulfite 1
Benzene Sulfonic Acid 2 Hexane 2 Sodium Carbonate .1,"
Benzoic Acid 1 Hydrobromic Acid 2 Sodium Chloride 1
Black Liquor, Pulp Mill 1 Hydrochloric Acid, 15% 1 Sodium Chlorite 2
Bleach I..iquor, Pulp Mill 1" Hydrochloric Acid, 37% 2 Sodium Hydroxide, 10% 2
Boric Acid 1 Hydrofluoric Acid 1" Sodium Hydroxide, 50% 2
Brine 1 Hydroger_ Peroxide 2 Sodium Hypochlorite 1"
Bromine, Liquid NR Hydrogen Sulfide 2 Sodium Sulfate 1
Bromine Gas (Dry & Wet) 2 Jet Fuel 1 Sodium Sulfide ::1
n-Butyl Alcohol 3 Kerosene 1 Stannic Chloride 1
Butyl Cellosolve Solvent 2 Lactic Acid 1 Stannous Chloride 1
n-Butyric Acid 2 Lauryl Chloride 2 Stearic Acid 1
Cadmium Chloride 1 Lead Acetate 1 Sugar/Sucrose .1.
Calcium Chloride 1 Linseed Oil 1 Sulfur Dioxide 1

Calcium Hydroxide 2 Lithium Bromide 3. Sulfuric Acid, 10% 3.
Calcium Hypochlorite 1" Lithium Chloride 1 Sulfuric Acid, 50% 1
Calcium Nitrate 1 Lithium Hypochlorite 1" Sulfuric Acid, 98% NR
Calcium Sulfate 1 Lithium Hydroxide 2 "rail Oil :1.
Calcium Sulfite 2 Magnesium Bisulfite 1 Tannic Acid 1
Carbon Dioxide Gas 1 Magnesium Carbonate 1 Tartaric Acid 1
Carbon Dissulfide NR Magnesium Ch!oride 1 Toluene Sulfonic Acid 2
Carbon Tetract_loride 3 Magnesium Hydroxide 2 Trichloracetic Acid 2
Chlorine Dioxide 1 Magnesium Sulfate 1 Trichloroethylene NR
Chlorine Gas (Dry & Wet) 1 Maleic Acid 1 Trisodium Phosphate 1
Chlorine Water 1 Mercuric Chloride 1 Urea 2
Chlorobenzene NR Mercurous Chloride 1 Water, Deionized 1

Chloroform NR Methyl Chloride NR Water, Demineralized 1
Ct_romic Acid, 15% 2 Methylene Chloride NR Water, Distilled i

Chromic Acid, 50% NR Mineral Spirits 2 Zinc Chloride 3.

Citric Acid 1 Monochloroacetic Acid NR Zinc Sulfate :L

ii SEMSTONE 870 • Page 3



, II 7'

7,,=,,_Lsmht Street.
BQise. Ida.no 8370_2837 QUOTA"IqON
(2Ga)323-0_QS

Fax Na. (208) 376-9824 Date: ,04-10-92

z_._. _ G. or ZD_U_O Quotation _"
.0. BOX 1525 _041092--72-6333

_D/%HO F_LLs, TD 83415 Ref;

_TTENTION: "":"" EELLX _ALI_WAY "L2.I_AG_ ._UM._S

1tem Qty. Oescr_n,'ien PriceEacn, ,, i

MISCO WOULD LI_E TO OP_rSR TH_ I_OLLOWI"BG

R_COMMENDATIONS _OR YOUR LEAKAGE PUMPS:

OPT_0N _!

! i EACH _tM_RICA_ PUMP MODW.L "BRUISER" OF SOLID TEFLON $!, 520. O
CONSTRUCTION 1/2" SIZ_ TO HA/qDLE 0-12 GPM

FLOWRATE (_PTALLX ADJUST._._L__OUG._ CONTROL ....

OF AIR SUPPLY). ,/_,,

F. 0.3.: S_RING_I_LD p .MA

2 :I. EAC.q W'_LDEN #UM_ MODEL MI/STIT_/T_/ST STAII_Z.ESS $ 830.0,
STR_L PUMP WITH TEFLON ELASTOM_JRS 1/2" SIZE
TO HANDLE 0-12 GI_ FLOWRATE (M.ANUALLY ADJUSTABLE

THROUGH CONTROL OF AIR SUPPLY).

F.O.B.: COLTON, CA
DELIVERY: 2-3 WEEKS

, , ,

m, ,,,, ,, , i | ,,

This quota;ion $ui3je_ to our standar_lconditions _ sate onthe iuacks_oeof this p_ge.

Estimatedsl'tipping date S_ FK0_0SAL after _.,ceiptof acceptanceof tl'ltSquot-=.tlon. _#,,{

/T_,_3 NET 30 DAYS

i'l ..... -
This qummiongood for 30 days. By .'f"_.(.,L,{.,_),, ' ....



SPECIFICATIONS AND PERFORMANCE

WILDEN®., ,,,, MODEL M-1 ® _-'_-....,._.__- WILDEN ® MODEL M-2®
,,o _ ......... = _k_ _ 1'_ ;_;_"_ " '

Q8

..........
i" ....... l ,=,o,,,,.,,....

ZO 40. 20

J , I 0 _ "_."_. _:_... _ \_ "% \'%\\ ' "

0GpM 1 _ 3 4 5 6 7' & 9 10 1_ 12 _3 14 15 16 ....
LJMI3,BI (761 l114|(1,_.tJitO_l(2,T.?l(2&§l ( 134) 137g_(4t 6t(4541 (4_ (531 15_8]f_$1 GPM 10 _OT_ 30 _"

WATERIDIeCH_RGE-- FLO_ RAf'E.$ I.JM 137B51 (? ( I 136) (151 4|
WAT1EROI_HAR(_| -- WL(_ RAPES

HeK_ht .............. 8VI" Air Inlet ,,. V-" Female NPT Suction Lift .,, POLY.15' Dry HeiGht ............. IOV=" Air Inlet ........... %* NPT Suction Lift ......... 18' Dry
Width .................. 8" Inlet ....... V="Female NPT POI.Y,25' Wet Width .............. 1OY="Inlet ......... 1" Male NPT 25' Wet
Depth ............... 61/=_ Outlet ..... vi" Female NFT TEFLON 8' Dry Depth ................. 7" Outlet ...... ._" Mal(_NPr" Weight ...... ALUM. 22 Ibs.
Weight ....... POLY 8 Ibs. Max.Size Solids,., 1116"Di,a. TEFLON 25' Primed Max. Size Solids ,,, vi" Dfa. S.SJHASTELLOY35 IUs.

Example: Tooumo 4 gpm against a dlscilarge l_ressure of 40 _s_grequires 60 _s_gand 2 Exam pie: To r_ump I 0 gpm against adischarge pressure oi 35 _sig reoutres 40 _sig and
sctm a_ consumption. (See dot o,_chart) 5 scfm air consumption. (See dot on chart)

Caution: Do not exceed 1OO pMg air t=upply pressure. Note: For M-2 pumps fitted with Teflon diaphragms reduce water discharge figures by
20%. Suction lift for M-2 pumps with Teflon dia¢_hragms:10 fL dry, 25 fL weL

_L_b Caution: De net exceed 125 p,ig air supply pressure.

WlLDEN ® MODEL M'4 ® WlLDEN ® MODEL M'8 ®
BARS FEET P'SIG _.,_ E_R5 FEET PS.IG AIRC_NSUkkPTION

,,o_,,o •.;; .,{ ,_= .... ,,o ,,o_ = .. .............

• "'=- ................. :
;-L

, .... o._ .,,_ ............................. ..... ,,o ...__ _ _ ,_._._. __. _-""-,,___"...",,_............
" 3.4 50 -.-.,..._, ' %,_0 , 50

• 4o .......

! ,_ ao _.,.I _ _0 ......

0 _ 0

._ L.M (37 BSI (7 /3 (Ii36) 1155 41 (18¢}21 (227) (2651 13031 LyM 13 I (761 (1 i&6tl1511 i1 11227) =2651(303113461l,)1851(4t6) (4543149)hSJOt (Sbtit6061I'VATE_OI_HAF_CIE-- #L_W R&TE5WATERDISCHAI_K_E-- JL_ I_IAT[S

"J Height 18" Air Inlet ...... _e"NPT Suction Lift 22' Dry Height 26V." Air Imlet _="NPT Suction Lift ........ 20' Dry.-- .............. , ....................................

3 Width .............. 14%" Inlet ....... 1W' Female NPT 27' Wet Width .............. 15%" Inlet ......... 2" MateNPT 25' Wet
- Delotrt .............. 11%" Outlet ...... 1V,"MaleNPT Weight ...... ALUM 35 Ibs. Deptl_ .............. 13V=" Outlet ....... 2"MaleNPT Weight ...... ALUM 65 Ibs.
O Max.SizeSolids.,.3/16"Dia. IRON/&& 52 Ibs. Max. Size Solids .... %" DI& IRON/&& 110 Ibs.

--'- Example: To_umD22,5gl_magamstachscl_argepressureo145_s_greou_res60f_s_g Example: To_umo47_pmaqamstacliscl_argepressureo150ps_reou_rest_OPs_gancl
"3 and 20 scttn a_rconsuml_t_on, ISee dot on ct_arf,) 40 sclm air consumr_tton. _See clot on chart,)

'3" Note: For M-4 DumDs fitted with Teflon diaonragms reduce water d_scl'targefigures by Note: For M-8 oumDs fitted w_th Teflon diaohragms reduce water discharge figure3 Dy
20% Suction lift for M-4 puml_s with Teflor_ dia_hragm,,_ 12 ft. dry, 25 ft. wet. 20£_ Suction hfr for M-8 _um_s with Teflon diaonragms: 12 ft. dry, 18 ft. wet.

Caution: De not exceed 125 psig air supply pressure. C_ution: Do not exceed 125 psig air supply pressure.

: -- WlLDEN ® M-15 _
3 2 In addition to those pumps listed, Wilden also offers:

,._ BAR5 PEEl PSIG MJ AIRCO_StJMI=T_ON
_"' ,o ,'_ ,_:_,_

,., _o.,../. ........................ The model M20. This pump offers flows to 320 gpm, Avail.5
_°t" "°-F .'_". "_.,__, ,,= able in cast iron wetted construction only. The pump is

"_ E8 240 1OO .... tOO

;_ ,, _o ,.... ,_su,..., • lb, class, The M20 offers the same ease of maintenance as_:_ ,_.. .
_' 1'"°1 _° k"'...."_ '_"_' ourstandardpurnpiine,

,, ,o _'_ "/ ' _ " The modeIM8
_,, 1 ,,oI ,_.. _._ _._/'--._".... :" of pumping product against 650 ft. of head pressure,, ' ,._.,,_ ,_._ _ _-_

_, t!l"°_ ,o _-.... ,_...._\_ .,,.._._.._,_-- Available in stainless steel wetted construction with Saniflex
_ _,_ _o .....

t ,oo] diaphragms only.
= j_o._ -_ _ '_ Please contact the factory for additional information regard-

=5 _ "1.6 20 _ " "" '

"1oto L 'Q" " ............... _ i LIII ._ I ii,,, tr, II /

w,_=,o_c_z-r_ow,.*res WILE)EN PUMP _ ENQINEEIRINQ CO, \

He*qht ............. 32%" Air Inlet ........... Vz" NPT Weight ..... ALUM. 120 Ibs.
de Wi_h .............. 20" Inlet ......... 3" MmiwNPT IRON/S,S, 195 It:_

Depth .............. 18" Outlet ....... 3" Mile NPT Suction Lift ........ 20' Dry

Max.Size SotlcLs... _" Din. 25' Wet 22069 Van Buren Street / P.O. Box 84,5

_i '_ Example: "Co_umDgOgpmagainstactiScharcJe,oressureof55psigreoumes 70_s_anotl C,_Oii, C=;;_urr,;= ;_.324

80 sctm a_rconsumption. (See c_oton chart./ I 714 / 422-17008 _ FOr IvA15PumDsfitteOw_tl'tTeflondiaDnntgmsreducewaterDischargefiguresby20% Te,lex_ 676-452
Suct_octlift for M-15 Dumpsw_thTeflon dl_pr_ragms:12 ft dry. 18 ft WeL FAX: 714-783-2432 BA&P 15.9A Rev.7/90
C_utfc_: Do not _xce_N:i125 I_SiClmirSl_OOtvpressure,

= _ '_llill'r' Ilqr' ','ll_lf



AiR OPERATED DOUBLE DIAPHRAGM PUMPS

W]LDERI PUMPS ®
r-IFOOD PROCESSlNGINOUSTRY r-IPAINT MANUFACTURING [] CONSTRUCTION & MINING i
O WASTE TREATMENT PLANTS r'l DRY POWDER TRANSFER

,q

O CIRCUITS MANUFACTURING [] AOHESIVES & GLUES C] RUBBER INOUSTRY
r"l REFINERIES & CHEMICAL [] SHIPS & MARINE [] BREWING PLANTS

PROCESSING [] CERAMIC PLANTS I"IWELL ORILLING

O SEWAGE SLUDGE [] CARPET & TEXTILE PLANTS I-1 AND MANY MORE .,,

COMPAR|SON
CHART

J

Dry, sell-orlm,nqsuc=on Ul3 tO 20' @ @ @ @ @ el _

Vertable sfoeed O• .... _,

Variable pressure (uo to 3,,00 PSII O ............
NO mechanical seals O
,. ,, ....... ,, , .....

Ex.p(os=on resistant _ 9_
, ,,, ._ ....

s,,bme,_,_,, • • • •_...........

Como_er.alvporr.awe . @ ...... O
No mt_tmg parts (or ball bearmgsl .... _ . ,

Can run dry WIU'IOUt clamage (lD

NO COUplm_@ r_,aulred ,0..........

Dead head cal_bd;t y (w/o bypass valve} • , 0 ........

NO efhczency loss due to wear ..... _ .....

No e,!!icmncy loss .r._..cheng!ng pressure or flow _ ....

Do-__ no¢jen ePa r_l he_t

.a._,esa_res,._.-,ds .....• @ O --" • •___

Handh_ 813raswe. h_gn wSCOSlt¥ fluids O., ........

H_n_!.no°.a_,,-.s,ve,,_..,v,,co;,,y"u,ds • . • ® ® • O ®
Han,d,!,e@abrasNe, highlycorrosive flu,ds @ 0

_,.._,e,.o..._ore_,ve,h,g,,,y_o_,,ve,,,,,a__ O ® _O _@ ..:O O ..@_e- O :, . • (
One ,umr ha n,Jles many types of materials _1 _D O

O.ers_nq=m_,_re,= over_O0°F ....e "e I e" e • -e---o--e--i---e- •
l,_e_,ifor,she._5e,,_,t,_o,'oo_c= @ ] @

_- I I nnp - _ I I I I II I I li i _ i _

A

THE WILDEN PUMP _ Pat_.tea,on_-_o_,.g-_a,_

HO'_V IT _'JORX3 _ alrvalvedirecIsalrsuol:}ly

pressure to Deck s_cle oi
d_aDnragm

Compressed air is applied directly to the liquid column . Slurry,s_usneuou=of
separated by elastomer diaphragms. This balanced f,qu,d chamber through
load removes the mechanical stress from the oumooutlet.
diaphragms to allow high heads and thousands of
hours of diaphragm life. _t the same t_meOlOl:,oslte

doapnragm _s Dulled _n by

The pumping volume is controlled by easy inlet air shaftconnectedto
adjustments, from a few gallons per hour to over pressun_edduaot_ragm,
fourteen thousand gallons per hour with the same Suct,on,:teated draws
unit. A by-pass valve is not required because the pump slurry,ntohauidchamber

stOps when discharge pressure equals air inlet throughDumpInlet.

pressure. The pump can also run dry indefinitely
without damage. Our double diaphragm design cuts Whenoressunzea

diaphragm reaches hmlt
velocity through the pump to half total discharge ctslrot_e,a_rvalve sn,Its
velocity. The most abrasive slurries produce little wear a,,oressuretoa0rs=cleoi

effect on pump parts, oPOoC,,tediaonraqm.

Slurry =s then OusheO out

of laqu00 chamDer llnrougn
pumD outlet.

...... L .... " ........ I ....... IIII ' II I I Iii li I I I I " """' __ I I ,,_. Ill' III ......
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WILDERI'S SUPERSAVI R AIR DISTR|BUTION SYSTEM
Every new Wilden pump incorporates a redesigned "state-of-the-art" air
OLstnbutionsystem, which provides up to 13 percent greater pumping ca- _\

pacify and reduced air consumption averaging over 10 percent across the f_,. jentire performance range. This redesigned system focuses on optimizing A_..'.'._r:'_ .

a0rflOW.Aerodynamically tuned ports and passageways minimize tur- ___ , .

l_ulence and drag, reducing internal energy losses, and maximizing energy ,_.,. . _
transfer to the fluid being pumped. Casting techniques, such as die casting ,_Er_
ar,d miection molding, allow for the design of streamlined contours and pro.. ',",,,d_"
,,_Cesmoother skin surfaces, providing a significant reduction of friction of _,_
c,oth mr and fluid flow, further reducing the amount of pressure required to
transfer a given quantity of liquid. Lower pressures mean lower energy con-
sumed. The operating principles and basic structure of the Wilden air
valve, which have provided the highest level of reliability for over 30 years,
remmns unchanged. We have simply made the best a little better by re-
eng.meering components unrelated to the critical shifting functions which
matte the Wilden valve superior to any other valve system. The ability of the ExctuslveAir Valve-- the only moving partintheumqueWildenmrvalveisthecoatedp_ston.TheWildenairvalveis
valve to deliver unequaled reliability operating against a stall, or in intermit- externally serviceable.Unlikemanyotherairdrivenpumps,
tent service at minimum air supply pressures, remains unchanged, theWildenpumpdoesnotneedtobedisassembledtoservice
Pre-1985 Wilden pumps can achieve these energy savings by theairvalve.Removingfourboltsmakestheairvalveeasily
retrofitting the existing air distribution system with the new design, availablefor inspectionor service.

.JS"

' = THIS VRSAT;IL PUMP
InPermanent Installations, Submerged Operations,Self-Priming,Fixedor Portable,

I IrF I /rlCO_ItOl$ feQuIreO; 13aRcIlesslu0ges, slul'rles acidS, I_XDIOSIVS5,

_rlt_v_, 4 clamps remove tt from permanent piping I I Serf.Prtmlng Installation -- fi_(ed or

! I I I I I /" I | .....l ,.,,,. i, ,,_.o,,,,,,o,u,,,,
SciOmil<ged Ope, ilion -- for construclm.. ,n_ustr,al | | _'_ II II li I_1 II II ',i:'.;':;'.']i_ construct!on, ullfitles, tomes, sumps

...-o,.g..°o,e.m-o..o m,,._J_g,ou,_lud0.; 1 t"-! "_ I ! _ [_':;_!i!'i:[ .w_r..etc_,qnlwetqh! and oorlaDle

MATERIALS AND FINISHES SAMPLE TECHNICAL SPECIFICATION
GENERAL OESCRIPTION:The pump shall be compressed air-operated, double-

Materials of construction for wetted parts are: diaphragm design with ball checkvalves. Heldtogetherwithctampbandsforaddedsecuri.
,]lummum,class 30 cast iron, 316 stainlesssteel, ty, easy maintenance, and quick inspection. Pumping action shall be controlled by an
Hastelloy C, inlection-molded polypropylene, externally serviceable air valve with only one moving part. Pump shall have a
Teflon_"JPFA,and injection-molded PVDF. Non- (size) suction inletand a (sizm discharge port Pump shall be self-
welled materials are: aluminum, polypropylene, priming, capable of high suction lift and able to run dry without damage.
w_thcast iron or 316 stainless steel avmlable as CONSTRUCTION: Wetted parts shall be of (material_ Elastomers shall be of
options_nsome models.Diaphragms. valve balls (maler_aJ) diaphragms, (materiall valve balls and (material) valve
and seats are available in: Neoprene. polyure- seats.
thane,Buna N. EPDM,Viton, Hypalon,Sar_iflex'"
and Teflon,e(TFE), Ali materials not available in CAPACITY: Pump shall be capable of delivering (x) gallons per minute at

(x) feet of discharge and (x) feet of suction lift, using
ali models, see your Wilden dealer or consult (x) PSI and (xi SCFM of compressed air. (Refer to per-
factory for specific models. Ali metallic pumps formance charts.)
except food models are finished in h_ghquality,
'_ard coat. gloss orange enamel. Ali metallic
;:)umpscan be specified non-painted. Models M- AVR| LA_| L|TY
4, M-8 andM-15 inaluminum construction canbe Wilden pumps are sold through a network of qualified, authorized distributors. Wilden's
oraered w_th an optional strainer to prevent distributors maintain a stock of pumps and replacement parts. Generally customers'
oversize solids from entering the pumps inlet, requirements can be handled from distributor stock in a matter of days. Factoryshipments generally take two to four weeks, depending upon the sl0ecific order. Current

list prices are published and are available from Wilden's distributors or'by request from
the factory.

WARRANTY
Ali pumps manufactured by Wilden Pump and Engineering Company are manufactured
to the highest standards of quality and workmanship. Every pump is hydrostatically and
functionally tested and guaranteed to operate as designed anG meet our published
_erformance curves. Materials and workmanship are guaranteed for one year from
start-up or two years from shipment, whichever occurs first. Flow rates were determined
cy measurement into calibrated tanks and air consumption data was determined by the
use of calibrated mass flow meters.

Wilden offers more...
More Sizes -- Five sizes with flows More Value -- Lower prices and More Pump Materials -- Aluminum,
from 0 to 230 GPM operating costs cast iron. 316 SS, Hastelloy C, poly-

propylene, PVDF, Teflon_, PFA.
More Elastomer Materials -- Com- More Performance -- Higher flows
Patibilitywith any chemical solution.

1 . -.- .............. ,.-.,,-,-,_=,r, .,,_m r_m_r.=_- ^'1" ^_V '1" I_AI:: _UITk-t_ lt DRIER NC)TI_E.

WILDEN RESERVESTHE RIGHI TU {...;HANL_I:.MUUI=.L,._,ort:._.,,,rl_,_=,_,'rt_

=
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WILDEN'S SUPERSAVER AIR DISTRIBUTION SYSTEM
Every new WIIden pump incorporates a redesigned "state-of-the-art" air ....

i distribution system, which provides up to 13 percent greater pumping ca- Ld_
pacity and reduced air consumption averaging over 10 percent across the r_ .g '_
entire performance range. This redesigned system f(:x:uses on optimizing 'd,L,"_f.",,_,

air flow. Aerodynamically tuned ports and passageways minimIze tur- _._ _,.
bulence and drag, reducing internal energy losses, and maximizing energy ,__,.,, , _
transfer to the fluid being pumped. Casting techniques, such as die casting _A_L,

and iniection molding, allow for the design of streamlined contours and pro.. 't_'T,,....,,%,i;li_lll_ _ .IP'
vide smoother skin surfaces, providing a significant reduction of friction of
both air and fluid flow, further reducing the amount of pressure required to
transfer a given quantity of liquid, Lower pressures mean lower energy con-
sumed. The operating principles and basic structure of the Wilden air
valve, which have provided tile highest level of reliability for over 30 years,
remains unchanged. We have simply made the best a little better by re- ..
engineering components unrelated to the critical shifting functions which

ExclusiveAir Valve -- lhe only moving part in the unique
make the Wilden valve superior to any other valve system. The ability of the Wilden air valve is the coated piston The Wtldena=rvalve is
valve to deliver unequaled reliability operating against a stall, or in intermit- externally servfceable,Unlike many other air drivenpumps.
tent service at minimum air supply pressures, remains unchanged, the Wilden pump does not need to be disasseml_ledto service

Pre- 1985 Wilden pumps can achieve these energy savings by the air valve. Removingfour bolts mal_estheair valveeasily
retrofitting the existing air distribution system with the new design, available for inspection or service.

USE THIS VERSATILE PUMP
In Permanent Installations, Submerged Operations, Self-Priming, Fixed or Portable.

controls reclu_red; handles slu0ges, slumes, acid,,, explos_ve,_,

abras,ves; 4 clamps remove =t from permanent p=p,ng. Setl.Pdmlnq In|tlllatton -- fl_ed or
portaOle, tna pump _11 gctme dry to 29

Submerged Operation -- for conslructton ,ndustrlal ft. lifts Irt seconds lpr use ,n

I:)uml:)mg; _andle$ mud, sand. mill sG;tle, grout, sludges; ¢ort,jtructlon. ullhtles, mines, sumps,

hqrltwmgrtt and portaole sewers, et¢

MATERIALS AND FINISHES SAMPLE TECHNICAL SPECIFICATION
GENERAL DESCRIPTION:The pump shall be compressed air-operated, double-

11_1 ) Materials of construction for wetted parts are: diaphragm design with batl check valves. Hetdtogetherwithclampbandsforaddedsecuri-aluminum, class 30 cast iron, 316 stainless steel, b/, easy maintenance, and quick inspection. Pumping action shall be controlled by an
' Hastelloy C, injection-molded polypropylene, externally serviceable air valve with only one moving part Pump shall have a

Teflon'_ PFA, and injection-molded PVDF. Non- (slzel suction inlet and a (s_zel discharge port. Pump shall be self-
wetted materials are: aluminum, polyprogylene, priming, capable of high suction lift and able to run dry without damage.

with cast iron or 316 stainless steel available as CONSTRUCTION : Wetted parts shall be of (mater_all Elastomers shall be of
options in some mod..=ls. Dial3hragms. valve balls (mater_al) diaphragms, (mater_all valve balls anct (material) valve
and seats are available H'l: Neoprene, polyure- seats.
thane, Buna N, EPDM, Viton, Hypalon, Saniflex"

CAPACITY: Pump shall be capable of delivering (x_ gallons per minute at
and Teflon'"_ (TFE). Ali materials not available in (x) feet of discharge and (xi feet of suction lift, using
ali models, see your Wilden dealer or consult (x) PSI and Ix) SCFM of compressed air. (Refer to per-
factory for specific models. Ali metallic pumps forrnance charts.)
except food models are finished in high quality,

hard coat, gloss orange enamel. Ali metallic AVAILABILITY
pumps can be specified non-painted. Models M-
4, M-8 and M-15 in aluminum construction can be Wilden pumps are sold through a network of qualified, authorized distributors. Wilden's
ordered with an optional strainer to prevent distributors maintain a stock of pumps and replacement parts. Generally customers'
oversize solids from entering the pump's inlet, requirements can be handled from distributor stock in a matter of days. Factoryshipments generally take two to four weeks, depending upon the specific order. Current

list prices are published and are available from Wilden's distributors or by request from
the factoH.

WARRANTY
Ali pumps manufactured by Wilden Pump and Engineering Company are manufactured
to the highest standards of quality and workmanship. Every pump is hydrostatically and
functionally tested and guaranteed to operate as desfgned and meet our published
performance curves. Materials and workmanship are guaranteed for one year from
start-up or two years from shipment, whichever occurs first, Flow rates were determined
by measurement into calibrated tanks and air consumptson data was determined by the
use of calibrated mass flow meters.

Wilden offers more...

More Sizes -- Five sizes with flows More Value -- Lower prices and More Pump Materials -. Aluminum,
from 0 to 230 GPM operating costs cast iron, 316 SS, Hastelloy C, poly-

I propylene, PVDF, Teflon_ PFA.More Elastomer Materials -- Com- More Performance-- Higher flows
patibility with any chemical solution.

WILDEN RESERVES THE RIGHT TO CHANGE MODELS, SPECIFICATIONS AND PRICES AT ANY TIME WITHOUT PRIOR NOTICE.

=_'1

:i



i, ', i , i ,,

t

*_ ' F A X .......

A P I / R 0 N A N"
LEAK DETEOTi0N SYSTEMS

' 2300 E. ARTE$1A BLVD,
LONG BEACH, CA BOSOS

PHONE (213) 984-5380 FAX (213) 984-5390
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Series X76S
. Leak Detector System

mtRoNAN[]



Series X76SLeak Detector System <-
, \

The Sensors Models LS-3 N.O. &LS-30 ,_HydrostaticLeakDemctors
Model LS-5 N.C. & HVA TheM_dets_S-_N,O, _'i --' " -'.2 ,.,_.
TankLevelSensors _d_s._oL_akDe.tec:ors_ '

The ModelLS-3 N.C. is most hydrosm_¢ double-wallsuitable forsteel, double.wall tanks, The
unit is positioned ve.,'_callyon the fiber_.assmnr reservoir,

Due to the possibilityof -_-
bouom of the rankannulus or at groundwater seeping _to a I

oveffIow.mayamumThefUelall-polysulfoneleVetof a rank levett°prevem reservoir, t..keLS.50is de- )',[...
switch fea_resa single.pole,single- signedto d_x: liquidlevel ',.i,' igains asw_ as losses,
throw contact, actuated by the float of i LS-IOand LS-20 " :!ii'leUHIILThe

ReservoirAssembliesare •i., us.:o
contact sta_sisannun-

ci'atedon .theX765monitor,
The HVAis a miniature L_quidsensor LS._ supp)iedwhen a permanent

reservoiris no_par_of the [,I[
foruse in restrictedvertical rmer (._ rankpackage, vjl_ [
applications. _ lasted48R0 " _ Ls._ t.s.,_oI

_ 12sted48RO
ModelLS-7TankLevelSensor

The ,ModelLS.7I2vel Swit_ s designed for Model IT-2 Tank Leak Sensor
horizontal applications where access is d_cuit, such as _e Model]'r-2assembly consists of a
a dual-wall_ergtass tank'sannulus. Theumr.ksenm- pressure switch, f--ft1valve and safew re,ase
nes..,'edto provide h.igh-rellabilirypoint-levelsensing, w,_ve.The Model_'-2PPositive PressureLeak
The plastic constm_on is compa_le withaLIhydrocar- Se.nsoris designed to provide monitoringot the
bonliquids,providinglong, t.rouble-fi'eeperformance, annularca_,ityof double-walltonksvia

(_ L!st_d pressure. Anybreach ofthe containment will48K0
causea pressureloss and willbe
sensed by the pressure swir.chtrans-
flgtmngimconta_ should pressure fair
below .5 PSIG. _" _,

TheModel_-2VVacuumLeak
Sensormon_ors forlossofvacuum

and,MIIbesensedbythevacuumswitch_ran$.

.-----
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._ Spec_ca_o_ pressure:50 PSIGmaximum
System,ModdX768 2oAwG ,
Power: I15Voc,60Hz A'_
Power Consumption: I00 VA

48RO

OperaRngT,_peramre:_2oto16SOF(0otozsoC) HVA Mi_ LiquidVerticalRiserSensor
Dimensions.9xg.Sx4.2In.(22.86x24.13xlO.67cre) Housing:S_nless steel
Moun_Lng:Genera[purpose area; wallmourn: Conracm,Gold plated
<_> Approved, (_/./sz:ed 48R0 FIoa_ Goldp/ated aium_lum

Type: Singlepole, norrrs,lly ooen
Alarm Module _.a_s: zo AWG "
FieldSensor: Dry"contac_ ([_ I._ted
FieldSensor Volta_: 115_ac' _supplied'by X76S)

48R0

Numbero[Inputs.Onepermodule
Tank Leak Sensor, aode! Fr-2

Approved, (_ Us_ed48R0 Housing:StaRlesssteel, explosionproof,herme_cally
_aled, _ Types 7"and 9

In_dnsicaIIy Safe Barrier Module X53 uasification..
NumberofMpt_:Two permodule CJa.._l..GroupsA, B,C andD

2.'GroupsE.F and G
SensorsVoltage.24 Vdc. currem [in_red Switch:

Sensors:Drycontact 2_¢':SPDTN.O.(sheffcondldon)Ouq_u_Inten%cetoAlazmModu/e-Relaycontacr_
normally open/nommlly closed:selectable Raa_,_. 10 VA

EIectrica/Connec_on: ½ in.-14 N)W withFVC-irsulatedPowerCmnsumpdon: 750mWper input 18 AWGleads
Supply Voltage:24 VdcfromI.S,powersupply Pressure:

<_ Approved, (_ Lis_ed48R0 Sesame.,JT-2Positive Pressure Leak Sensor,,5 PSIG,
TI'-IVvacuum Leak Sensor, ,5 _¢hes of mercury

Prover Supply I.S. gnn'insically Safe) Connectwn. '_ in.-_8 NFT
Power [npu_ II5 Vac Ad.j_tm_t: )_In. Allenwrench_hroughpo_
Outpu_Voltage:24 Vdc Temperawre Range: -40 o ro 180_F (-40 o cO82oC)

A_proved,_ L/s,ed48RO _ h_ced_O: C3AApproved_':L4_

Tank Leak Sensor.Model LS-3 N.C, Order_ IIlformation
Housing:304stainlesssteel
switch; The Ronan Model X76SLeak Deteaor MonitorSystem
Dype:SPSTN.C. can be comigured to meet the di_erem local and state
R_t_ng:10 'vA codes forunderg:u_undstorageby proper selec'donof'
:'Teatrmzten_Z,Buna-N sensors and monitor modules.For example, a particular
Presazm: 50 PSIGmaxknum local code _d/or type of fad_ry may requ_e leak dmect_on
Leadn.,20 AWG of a mrd¢.am'mh.ts.The monitor system would co.isr of the

folIowLqgirxms:I_ed 48F.0 Mode/X76S- )- (.... )

Tank Leak Sensor, Mode/LS-7 ____sensorType
For steel and rlberg!ass double-walltardy, t.s.3(') Ve.:da,,lUqmdIzvel
HousingMater]ahPVC (Oeon872,-}I) uS.}"MonzontalUquidl._'¢iLS.10Myd,tostm_cReservoa-with _.3
Liquid.SpG: .70 minimum _.zo HydtosmUc_:scrvoir wkb L$-3
Swir.f21: LS-30 DualUqu_dI.evcl
_e: SPST N.C, li'vaMiniUqu_ for Vem_ V,Ser
Razing: 10 VA IT-2PPosi_vePre_."_
L_ad._:20 AWG IT-Zvv_c._a_L_

(_ ' N.O.-NormallvOpen.
Llsted48RO _.c.-Nom_,cl_=_:No(mU_eacdlP.on_JIL,{Itm.Rif m_e l}'.3n

one_/peof.._-n:or_ u_,d:c,z.;
Hyd.r0sI3XiCTank Le_ D_rs, (_._.o_-,o) "
Mode_ I.S-10 or LS-20 .s_nsorQuan_i_
Re..servoLr; No.ofAlarmInpur.s
Volum_: (I _htu_)max
t_-_0, two gal!ons (7.4";ii:ors)
I._-20,fourgallons(15.14liters] Warranty.F,onanwm'ran):sequipmentofirsown rnan_ac'mreto,b=

' freefromdefec_ in matenalan(1workmanshipundernorm,,{condl'.'onsMacen'ctL.Pob,emylene plastic
Sw_.hes: Model LS-3 N,O. and LS-30 o_useand _a'vi_, _nd will repairor replae2 any componem;found :o bedefective.,on im return. Lr'an_cnationc._rgesp_?aM, ,,vi:.hi,uoneyear
?ype: LS-3 N,O,.SFST: L$-30.DPDT ofisonginal__ Thiswarramv cem_sno lia_b',ci_e.r
Raz'b_g: I0 VA expressedor Lmplied_bgTondoutob_g,lJ._r.oreplaceme unit which
Flo(zcm_z:_r_l:Buna-N _am__¢ wa'r_W.

.......

COMPANY LTD.o.K. t.v,i_ (AUS"r,)FT'Y.kTD.
'_ P,O,Box1275 1T_eyRO.I_ 32Bea'_.,._ads_yRoad Unll lO,8 LcMj,,,tonPL1ce

21200_ S_ Cmwm_Otsm_3 Toronto,.Ontario Homsl_/,N,S.W,20?'7
WoexlhlndHILt_ s,V_. _ :rodWere" _ M4BIZ_I Austtmla
C,_li;'Oii,_ii;1_6TU._,A, "'"_,.,_.....-.,w°)-"_"--,,m,_e.,'_.• t*)Im7.eJ_,.O_lO) T_e_th3_2_, t(5_._,,-.477.7._44............ _)'r_lew734eZ

v.-,_e__ats Frinl_l_1theU,5.A.



APPENDIXD.

Sentry Polymers, Inc. Secondary Containment/

Leak Detection Specifications.



SPECIFICATION
FOR LINING CONCRETE PITS

FOR THE PURPOSE OF LEAK DETECTION

I,0 Scope :

The in_ent of this specification is to provide a false floor and
wall to accommodate leak detection in a concrete pit,

The Semetcne z'einforc_.d linin_ on the floor to be approximately 1
3/4" above the finished surface of the concrete floor, This is to
be accomplished by installing 1 1/2" thick fiberglass gr&klng over
the floor wlth a sheet of I/8" FRP fiberglass factory molded t.o one
side facing up, The FRP gratin_ and sheet to be secured in place
using concrete s,nchors with washers installed on 38" centers,

The false walls to he accomplished using 1/8" thick fiberglass
sheet fastened to the walls usin_ concrete anchors with washers,
The concrete anchors Are to be installed on 24" centers.

Ali fiber.glass sheet to be coa_ed with a 125 mil laminate of
Semstone 8_0 and chopped strand mat with a nexus 100-10 surfacing
veil.

2,0 Materials

?..1 Coa_ing Material,: Semstone 870 Vinyl Es%ct manufactured by
Sentry Polymers, Freeport, Texas, No substitutes will be
accepted,

2,,2 Primer' Seres%one 8084 Primer manufactured hy Senzry Polymers,
Freeport, Texas. No substituZes will be accepted.

2,3 Reinforcement: FiberglAss chopped stz'and mat,
mul_idirectiona!, .75 or 1.5 oz. per sq0ft.

2,4 Surfacing Veil: Nexus I00-!0 polyester surfacinE veil.

2,5 Floor Covering' Fiber_!ass covered grating, ! !/2" thick X 1
1/2" square mesh with ,125" fiberglass sheet molded to one
side.

2.S Wall cove_in_: I/8" thick pul_ruded fiberglass sheet,

!I
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2.7 Concrete anchors: 318" dlame_er Stainless Steel with washsrs

manufactured by Hil_i Corp, , (or equal).

8.7 Detection pi_e' FRP: with pipe cap, diamete_ to be at owners

discretion, to be installed at location designated by owner,

NOTE: Pipe cap (no Zhreads) to fit snu_ wltb attachment to

detector pipe _o prevent loss, De_ec_or pipe to be

coated with Sems5one 870 _nd r_inforced wi_h fiberglass
mat prior 5o inst_llation.

3,0 Drawings

8,I Supplied b.v owner:

4.0 Wuali_y Control

4,10wne_IDesi_n engineer _,o decide who will be responsible for
qualit,_ control, Please mark an "X" on the _ppropriate llne
to indicmte choice.

__ Owners RepresenZative
General ContracZors Representative

____ Application Contractor

__. Third Par_y; Specify:

4.2 Visually inspect covered gratin_ installation on floors and

fiberglass shee_ on walls for proper anchoring into concrete,

4,3 _nterfacin_ panel edges are not to exceed I/4" at any

interface includin_ concrete w_l!s0

4.4 Visually inspect surface preparation of fiber_!ass sheet to

insure that all _laze is removed and that the profil_ is

similar to rough sandpaper,

4.5 Visually insuect that all corners have r_ceived a i"

radius with Sems_one 8084 put_y, prior to proceedin_

with a_licatlon of Semstone 870 laminate ,

1



4,8 Visually insDect comuleted lined pit. Reasons for rejection
are as follows:

A. Pinholes in lininw.
B, Uncured material,
C. Foreign inclusions in ctired lining,
D, Znadequate thickness.
E. Use of materials not authorized in this specification,
F, Exposed reinforcement / unwet mat,
G, Wrinkles or hollow spots in lining,

,. H. Unauthorized variance from this specification

5,0 False floor and wall installation

NOTE: _n order to reduce field installation time it is
recommended to take accurate field dimensions and
pre-fabricate all floor and wall panela in a shop
environment. This will reduce field installation time
to a minimum,

5,1 The floor of the concrete pit shall be covered usin_ I 1/2"
thick fiberglass g_atinE with a 1\8" thick, flat, fiberglass
panel molded to one side, The paneled side should face up,
Anchor panels in place usin_ 3\8" Hilti Anchors, Set anchors
a_ 24" centers,

Note: Locate de:actor l_ipe loca:ions and pre-cut holes in
covered _ratin_. prior to instai!aZion.

6,2 Set i/8" thick fiberglass panels a_ainst the walls to within
3" from the top of the Di_ and anchor with 3/8" Hil_i
Anchors, Sez anchors on 24" cenzers.

8.0 Semstone 870 Reinforced liner lns_allation

8.I Abrasive blast fiberglass panels to ._emove an7 surface
contamination, mold releases and/or surface _laze to achieve
a 1-1/2 - Z oil anchor _rofile,

6,2 Remove all blasZin_ dust and debris by sweeping and/or
vacuuming.

8.3 Apply Sems_one 8084 primer to all corners, from the
corner _o 2" out from the corner. Allow to set dry to touch.

8.4 Apply Sems_one 80S4 _utty to all corners to form a I"
radius,

3



8.5 Apply a basecoat of Semstone 870 and immediately embed a

lamer 1.5 oz, per sq,ft, fiberglass chopped strand mar into
_he hasecoat, Apply a coat of Semstone 870 over the mat and

womk the surface with a serrated roller to remove entrspped

air. Repeat this seq%lence until (four layers of ,75 oz. per
sq,ft, chopped strand ma_) or (two layers of I,5 oz, per

sq.ft, chopped strand mat) are completely saturated with

$emstone 870 and all entrapped air is removed, Apply one

layer of Nexus I00-i0 surfacing veil, saturate and remove all

entrapped air, Allow to cure.

If the panels have been pre-fabricated, only the seams and

anchor bolt heads need to have a lamina_e applied in the

field. The seams should be 8" wide with the nexus overlapped
a minimum of i", The bolt heads should be encapsulated with a

8" diameter laminate.

NOTE: Refer to specific ma_eri&l data sheets for mixinE

and application of Semstone 8084, and Semstone
870.

7,0 F_P leak Detector Pipe !ns_allation

7.1 The FRP detector pi_e is to exzend a minimum distance from
the top of _he pit in order to facilitate access.

7.2 Sand or abrasive blast approximately 8" from the end of the

pipe to receive tie-in the bottom pit, Sand or abrasive

blast approximately 8" around the perimeter of hole in the

liner for the de_ecto_ pipe,

7,3 Install FRP detec:or pipe at location designated by owner

FRP detector pipe loca_ion should allow adequate space for

proper re-establishment of Semstone 870 liner,

7,4 Con:factor is responsible for proper support of detecto_

pipe,

7,_ Once the detector pipe is fitted and supported properl7_

apply a I" radius of Semstone 8084 putty around pipe/floor
in_erface, Allow to cure,

7,6 Apply Semstone 870 and fiber_!ass chopped strand mat

approximately S" out on to the horizontal and 6" up the
verzical surface to a finished thickness of 250 mils usin_ a

serrated roller to remove entrapped air, _efer to Para, 6,5





APPENDIXE.

Calculationsfor Material Costs.



SumpVES-FT-548: Secondary containment Liner System

I. General Information

A. Liner Dimensions: 5.5 ft x 5.5 ft x 5.833 ft
(length x width x depth)

B. Surface Area Covered: 4 sides(5.5 ft x 5.833 ft) = 128.3 ft 2
I floor(5.5ft x 5.5 ft) = + 30.3 ft2

158.6 ft2

C. Liner Material and Paint Sealant Costs:

Walls (870 laminate,panels,fiberglass,primer)--.$8.53/ft2
Floor (grating,panels, 870 laminate): $20.80/ft2
Leak Detection Pipe (I ft diameter) : $70/linearft
Paint Sealantfor Sump Concrete (870 coatingand primer)= $0.96/ft_

II. Sump VES-FT-548 Liner Cost Calculations

A. Wall Lining: (128 ft2)($8.53/ft2) _ $1,092

B. Floor Lining: (30 ft2)($20.80/ftz) = $624

C. Leak Detection Pipe plus Lining

Pipe surface area 2_rh : 2_(.5 ft)(7.5 ft) : 23.6 ft 2

(_ 5 ft)_$70/ft)ft25)525 pipe( ½.6 ft )($8.53/ : $201 pipe laminate

$525 pipe + $201 lining : $726

D. Total Liner System Material Cost Estimation

$1,092 walls + $624 floor + $726 pipe and lining = $2,440

III. Paint Sealant for Sump Concrete (paintcoatingplus primer)

(160 ft2)($O.96/ft 2) = $153.60 = $160



SumpVES-FT-549: Secondary containment Liner System

I. General Information

A. Liner Dimensions' 6 ft x 6 ft x II ft
(length x width x depth)

B. Surface Area Covered' 4 sides(6 ft x II ft) : 264 ft 2
I floor(6 ft x 6 ft) =+ 36 ft 2

3-6-6-ft 2

C. Liner Material and Paint Sealant Costs"

Walls (870 laminate, panels, fiberglass, primer) _ $8.53/ft 2
Floor (grating, panels, 870 laminate) - $20.80/ft _
Leak Detection Pipe (I ft diameter) : $70/linear ft
Paint Sealant for SumpConcrete (870 coating and primer) = $0.96/ft _

II. Sump VES-FT-549 Liner Cost Calculations

A. Wall Lining: (264 ft2)($8.53/ft 2) = $2,252

B. Floor Lining: (36 ft2)($20.80/ft 2) = $749

C. Leak Detection Pipe plus Lining

Pipe surface area 2_rh = 2_(.5 ft)(12.5 ft) = 39.3 ft 2

(39 3 ft_)($8.531ft_ : . ipe laminate

$875 pipe + $335 lining = $1,210

D. Total Liner System Material Cost Estimation

$2,252 walls + $749 floor + $1,210 pipe and lining = $4,211

III. Paint Sealant for SumpConcrete (paint coating plus primer)

(300 ft_)($O.96/ft 2) : $288

!



SumpVES-FT-534:SecondarycontainmentLiner System

I. General Information

A. Liner Dimensions"8.5 ft x 4 ft x 6 ft
(lengthx width x depth)

B. SurfaceArea Covered" 2 sides(4ft x 6 ft) = 48 ft2
2 sides(8.5ft x 6 ft) = 102 ft2
I floor(4ft x 8.5 ft) : + 34 ft2

18--'4--ft2

C. Liner Material and Paint SealantCosts:

Walls (870 laminate,panels,fiberglass,primer)_ $8.53/ft2Floor (grating,panels, 870 laminate - $20.80/ft
Leak DetectionPipe (I ft diameter)= $70/linear ft
Paint Sealant for Sump Concrete (870 coating and primer)= $0.96/ftz

II. Sump VES-FT-534Liner Cost Calculations

A. Wall Lining: (150 ft2)($8.53/ft2) = $1,280

B. Floor Lining: (34 ft2)($20.80/ft2) = $707

C. Leak DetectionPipe plus Lining

Pipe surfacearea 2_rh = 2_(.5 ft)(7 ft) = 22 ft2
(7 ft)($70/ft)= $490 pipe
(22 ftz)($8.53/ft2) = $188 pipe laminate

$490 pipe + $188 lining = $678

D. Total Liner System Material Cost Estimation

$1,280 walls + $707 floor + $678 pipe and lining = $2,665

III. Paint Sealantfor Sump Concrete (paintcoatingplus primer)

(184 ft2)($O.96/ft2) = $177 _ $180
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