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ÛÈØ ÞÌïíENGINEER SSIGNATUREPAGE ThisPumpStationNos 1and2ConditionAssessmentreportwaspreparedandassembledbya teamofProfessionalConsultants Mr JeffreyHiscockofMock RoosAssociates Inc was responsibleforthemechanicalengineeringaspects Mr LarrySmithofResourceManagement International Inc wasresponsiblefortheelectricalengineeringaspects Mr BrianRheaultof BridgeDesignAssociates Inc wasresponsibleforthestructuralengineeringaspects The informationprovidedhereinwasbased inpart ontheinformationthatwasavailableandobtained fromAcmeImprovementDistrictandotheragenciesidentifiedherein TheEngineerscannotbe responsibleforinformationaddedordeletedoncedistributed AsProfessionalEngineersinthe StateofFlorida itisouropinionthattheinformation relevanttotheengineers respective responsibilities presentedinthisreportistrueandfactual JeffreyG Hiscock PEBrianRheault PEEngineer ssignatureandse
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ÛÈØ ÞÌïíPumpStationNos ConditionAssessment AcmeImprovementDistrict
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ÛÈØ ÞÌïíPumpStationNos 1ConditionAssessment AcmeImprovementDistrict licensedprofessionalmechaniconalloftheolderengines 20years thathavenotbeen overhauledinthelast5years Thepumpsinbothpumpstations ifproperlymaintained couldremainoperableatdesign capacityforanother15to20years Additionally theenginesinbothpumpstations ifproperlymaintained couldremainoperableatdesigncapacityforanother10to25years dependingontheageoftheengine Enginesrangefrom8to23yearsinage The frequencyofpumpandengineoverhaulingwillhavetoincreasetonolessthanonceevety fiveyears BasedontheconditionofthebuildingsatPumpStationNo 1lAtheusefullifeof thesebuildingshasexpiredastheydonotofferadequateprotectionagainstahurricane ThebuildingatPumpStationNo couldprovide15to20yearsofadditionalservice however thewoodtrussroofhasrotted maynotwithstandahurricaneandtherefore shouldbereplaced Itisestimatedthatunlessmajormodificationsaremadetothesheetpilingwithinthenext fewyearsatbothpumpstations itwillbebeyondsalvageandmayfailwithinthenextten years Thenecessarymodificationsinclude Sandblastingandpainting Addingaconcretecaporsteelchannelcap Reshapingandaddingripraptocanalbanksatendsofsheetpiling ThemamelectricalserviceequipmentatPumpStationNo 1alongwiththelighting fixturesandassociatedbuildingwiringshouldbereplacedwithinthenext10 15years Thisequipmentshouldbereplacedsoonerifitfailsorifothermajorbuildingrenovations areundertaken Theenginecontrolpanelswillneedreplacementunderthesameschedule
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ÛÈØ ÞÌïíNC26AcmeImprovementDistrict PumpStationNos 1and2ConditionAssessment Figure1
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ÛÈØ ÞÌïíSCALE NottoScale AcmeImprovementDistrict DATE May 1996 PumpStationNos land2ConditionAssessment PANO 95736 00PumpStationNo 1lASitePlan COMPUTERFILE SFigure3 KACMEPUMP PUMPEX03 FH5

Exhibit 18

gchang2
Rectangle



ÛÈØ ÞÌïíTrashSkimmers PumpStation OutfallStructure SCALE NottoScale AcmeImprovementDistrict DATE May 1996 PumpStationNos 1and2ConditionAssessment PumpStationNo 2SitePlan COMPUTERFILE SFigure4 KACMEPUMP Mock Roos Associates Inc PUMPEX03 FH5 5720Corporate WestpalmBeach 407 683 3113 fax478 7248
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ÛÈØ ÞÌïíIFIELDTESTPROCEDURE IIEXPLANATIONOFDISCHARGEEQUATION III EQUATION IVLISTOFPUMPS VCALABRATIONREPORTS VI CERTIFIEDCURVES
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ÛÈØ ÞÌïíFIELDTESTPROCEDURE PUMPCURVECALffiRATION for PUMPMAINTENANCE AMEASUREMENTSUSINGAPITOTTUBE 1PROCEDUREFORDIESEL NATURALGAS ENGINEDRIVENPUMPS 2PROCEDUREFORELECTRICMOTORDRIVENPUMPS BMEASUREMENTSUSINGAWEIR
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4814 SERIAL DISTRICT ACMEIMPROVEMENT 95ÛÈØ ÞÌïí11JUL DATE 1STATION 1UNIT INCHES 48PIPEINSIDEDIA RPM 1573 ENGINESPEEDFORCURVE DESIGNPOINT 443RPM 50000GPM 135FT TEST TEST ENGSPEED PUMPSPEED STATICHEAD RPM RPM INCHES 1512 426 701370 386 741232 347 731083 305 73973 274 70407590180190MANOMETERREADINGS 398090175190INCHES 38809316318535609511518235558511016338488310514522417090130303370901280000528012000004280108429557638789905FTSEC AVGVEL AIRGAPINTOP 120120000000INCHES OFPIPE FRACTIONOFTOTAL 080080100100100PIPEAREA 19487 25257 35996 44514 51041 GPM FLOWRATE TEST 6166677171FTHEAD TEST 443RPM SPEEDTOBEUSEDFORCURVE POINTSTOPLOTONCURVE DEVELOPEDFROMAFFINITYLAWS FLOW STHEAD FLOW HEAD SPEED GPM FTGPM FTRPM 53078 6351041 71426 51087 8144514 71386 45955 9935996 67347 36685 13225257 66305 31506 15519487 61274 EQUATIONCOEFFICIENTS A12C16 B16000N443
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ÛÈØ ÞÌïíFl lJRIDA33441 STATIONNo 1No 1SN481424 APR 96c30WATERFLOW GPM Thousands 1I443RPM r
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4815 SERIAL DISTRICT ACMEIMPROVEMENT 9624APR DATE ÛÈØ ÞÌïí1STATION 2UNIT INCHES 48PIPEINSIDEDIA RPM 1573 ENGINESPEEDFORCURVE DESIGNPOINT 443RPM 50000GPM 135FT TEST TEST ENGSPEED PUMPSPEED STATICHEAD RPM RPM INCHES 1651 465 791576 444 781399 394 761331 375 731218 343 7371107151200240MANOMETERREADINGS 70133155200240INCHES 801201412002509010012017023885951101461289567100120155787893104136667580111125517091109110467090114116623696774882953FTSEC AVGVEL INTOP AIRGAP 0000000000INCHES OFPIPE FRACTIONOFTOTAL 100100100100100PIPEAREA 35149 39248 43661 49728 53750 GPM RATE TESTFLOW 6768737780FTHEAD TEST 443RPM SPEEDTOBEUSEDFORCURVE POINTSTOPLOTONCURVE DEVELOPEDFROMAFFINITYLAWS FLOW STHEAD FLOW HEAD SPEED GPM FTGPM FTRPM 51207 6053750 80465 49616 6549728 77444 49091 8043661 73394 46365 8539248 68375 45397 10135149 67343 EQUATIONCOEFFICIENTS A12C15 B15500N443
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ÛÈØ ÞÌïí33N 2ndSTl E1UASN481524 APR 9652514745WATERFLOW GPM Thousands 443RPM tiO1fJtj
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ÛÈØ ÞÌïíSERIALAB0487 DISTRICT ACMEIMPROVEMENT DATE24APR96 STATION1 3UNIT INCHES PIPEINSIDEDIA48 1590RPM DESIGNPOINTENGINESPEEDFORCURVE 318RPM 50000GPM 10FT TEST TEST PUMPSPEEDENGSPEED STATICHEAD RPM INCHES RPM 731745 349 723201600 7151500 300 711400 280 702601300 MANOMETERREADINGS 10075659485INCHES 22020016 2969124022513 013 010 022112 420011 510 124017010 6875922014314 27068201130599557180106579040170115874740172117855045AVGVEL FTSEC 10208887 626 44590AIRGAPINTOP OFPIPE INCHES 0000000000FRACTIONOFTOTAL PIPEAREA 1001001001 00100TEST FLOW GPM RATE57541 50084 4299836297 33255 TEST HEAD FT7772696664SPEEDTOBEUSEDFORCURVE 318RPM POINTSTOPLOTONCURVE DEVELOPEDFROMAFFINITYLAWS SPEED HEAD FLOW STHEAD FLOW RPM FTGPM FTGPM 349 7757541 5152430 320 7250084 5949771 300 6942998 45578 67280 6636297 7641223 260 6433255 8740674 B18100N318
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ÛÈØ ÞÌïíSTATIONNo 1PUMPNo 3AB048724 APR 9642405254 WATERFLOW GPM Thousands 318RPM fajJrf
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DISTRICT SERIAL ACMEIMPROVEMENT 9625APR DATE ÛÈØ ÞÌïí2STATION 1UNIT INCHES 54PIPEINSIDEDIA RPM 1376 ENGINESPEEDFORCURVE DESIGNPOINT 320RPM 60000GPM FTTEST TEST ENGSPEED PUMPSPEED STATICHEAD RPM RPM INCHES 1410 328 541286 299 601191 277 581075 250 56972 226 50254570120140MANOMETERREADINGS 204375121135INCHES 20417311314521385511015019405015510 510313098112002532721101800309350000000359000000012823184305198026 46AVGVEL FTSEC INTOP AIRGAP 160808000INCHES 00OFPIPE FRACTIONOFTOTAL 0750911000 91100PIPEAREA 17072 27865 33621 GPM 5723446100 RATE TESTFLOW 435053FT5556HEAD TEST 320RPM SPEEDTOBEUSEDFORCURVE POINTSTOPLOTONCURVE DEVELOPEDFROMAFFINITYLAWS FLOW STHEAD FLOW SPEEDHEAD GPM FTRPM FTGPM 55838 4357234 3285 549337 5746100 2995 638840 652775 333621 35668 7727865 2505 024173 170728 52264 3EQUATIONCOEFFICIENTS A08C8 6B22800N320
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ÛÈØ ÞÌïíTI IOEERF aBEACH STATIONNo 2PUMPNo 1NORTHPUMP25 APR 96L7r2160354045 20WATERFLOW GPM Thousands 320RPM
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SERIALFARMERSAK1549 DISTRICT ACMEIMPROVEMENT ÛÈØ ÞÌïí25APR96 DATE 2STATION 2UNIT INCHES 475PIPEINSIDEDIA RPM 1440 ENGINESPEEDFORCURVE DESIGNPOINT 320RPM GPM FTTEST TEST ENGSPEED PUMPSPEED STATICHEAD RPM RPM INCHES 1489 331 731381 307 701291 287 651188 264 601098 244 54406080108175MANOMETERREADINGS 6075100118178INCHES 629011013016550801101351555588921281656090781221705890100128170409598130160209070135153000062135150509671692825938FTSEC AVGVEL AIRGAPINTOP 8080000000INCHES OFPIPE FRACTIONOFTOTAL 089089100100100PIPEAREA 25010 32935 38230 45555 51813 GPM RATE FLOW TEST 4957626974FTHEAD TEST 320RPM SPEEDTOBEUSEDFORCURVE POINTSTOPLOTONCURVE DEVELOPEDFROMAFFINITYLAWS FLOW STHEAD FLOW HEAD SPEED GPM FTGPM FTRPM 50091 5751813 74331 47485 6345555 69307 42626 6738230 62287 39921 7632935 57264 32799 7925010 49244 EQUATIONCOEFFICIENTS A12C8 1B20000N320
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ÛÈØ ÞÌïí0EERF aiJBEACH STATIONNo 2PUMPNo 2SOUTHPUMP25 APR 967421WATERFLOW GPM Thousands 320RPM @JUfY ft

Exhibit 18

gchang2
Rectangle



ACMEIMPROVEMENTDISTRICTSERIAL 2754 ÛÈØ ÞÌïíDATE STATION324APR 96UNIT1 INCHES PIPEINSIDEDIA54 DESIGNPOINTENGINESPEEDFORCURVERPM 1680 280RPM 60000GPM 7FT TESTTEST STATICHEADPUMPSPEEDENGSPEED INCHES RPM RPM 6522481488 6392291374 643212 1272 631931158 65178 1068 MANOMETERREADINGS 14011 7908050INCHES 2101701458052180175150804815214512 0755811513511071509710785604010085416533956550383099504030307241303535AVGVEL FTSEC 8127466735514 75AIRGAPINTOP OFPIPE INCHES 0000000000FRACTIONOFTOTAL PIPEAREA 100100100100100TEST FLOWRATE GPM 57953 53258 48012 39318 33905 TEST HEAD FT6562615758SPEEDTOBEUSEDFORCURVE 280RPM POINTSTOPLOTONCURVE DEVELOPEDFROMAFFINITYLAWS SPEED HEAD FLOW STHEAD FLOW RPM FTGPM FTGPM 248 6557953 6965431 229 6253258 8065119 212 6148012 9363412 193 5739318 11057042 178 5833905 13453334 EQUATIONCOEFFICIENTS A12C16 5B20000N280
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ÛÈØ ÞÌïíOEERF aiJBEACH UANo 3PUMPNo 1STATION 275424 APR 96565464 5268WATERFLOW GPM Thousands 90RPM f
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SERIALFARMERS1886 DISTRICT ACMEIMPROVEMENT ÛÈØ ÞÌïí24APR96 DATE 4STATION 1UNIT INCHES 54PIPEINSIDEDIA RPM 1199 ENGINESPEEDFORCURVE DESIGNPOINT 255RPM 60000GPM 85FT TEST TEST ENGSPEED PUMPSPEED STATICHEAD RPM RPM INCHES 1448 308 651354 288 641227 261 621119 238 601039 221 5992100110175200MANOMETERREADINGS 9190110178195INCHES 80901281511818089120150175718112016814 070809916513 160709816112 059719013614841759015114 5366198117128598656754878FTSEC 945AVGVEL AIRGAPINTOP 000000INCHES 0000OFPIPE FRACTIONOFTOTAL 1001001001001 00PIPEAREA 42694 46863 6267853821 RATE GPM 67486 TESTFLOW 575560HEAD FT6865TEST 255RPM SPEEDTOBEUSEDFORCURVE POINTSTOPLOTONCURVE DEVELOPEDFROMAFFINITYLAWS FLOWSTHEADFLOW SPEEDHEAD FTGPM RPM FTGPM 68674863 755873 308 4255496 2886 562678 52584 2616 0538214 950210 2385 7468635 749262 55221426946 5EQUATIONCOEFFICIENTS B15500N255
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ÛÈØ ÞÌïíUANo 4PUMPNo 1188624 APR 964856WATERFLOW GPM Thousands 255RPM i
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ACMEIMPROVEMENT DISTRICT SERIAL4816 STATION 4DATE 24APR 96ÛÈØ ÞÌïíUNIT 2PIPEINSIDEDIA 54INCHES DESIGNPOINT ENGINESPEEDFORCURVE 1600 RPM 320RPM 60000GPM 65FT TEST TEST STATICHEAD PUMPSPEED ENGSPEED INCHES RPM RPM 58355 1775 60327 1635 65299 1495 68280 1400 715265 1325 MANOMETERREADINGS 12099816133INCHES 1261037161301281029070211389361611811098695918116857858209880714830100736353511189078635012090805345AVGVEL FTSEC 793699630561404AIRGAPINTOP OFPIPE INCHES 0000000000FRACTIONOFTOTAL PIPEAREA 100100100100100TEST FLOW RATE GPM 56590 49900 44973 40015 28845 TEST HEAD FT5858606262SPEEDTOBEUSEDFORCURVE 320RPM POINTSTOPLOTONCURVE DEVELOPEDFROMAFFINITYLAWS SPEED HEAD FLOW STHEAD FLOW RPM FTGPM FTGPM 355 5856590 3951010 327 5849900 4848832 299 6044973 6248132 280 6240015 7445731 265 6228845 8734832 EQUATIONCOEFFICIENTS B15000N320
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ÛÈØ ÞÌïínrn 33N 2ndSTI ETBEAOi FI lJRIDA33441 STATIONNo 4PUMPNo 2481624 APR 96213452WATERFLOW GPM Thousands 320RPM
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ÛÈØ ÞÌïíCavitationDamage
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