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GENERAL SECTION: 1. ALL MATERIALS AND CONSTRUCTION PROCEDURES WITHIN THE SCOPE OF THIS CONTRACT SHALL BE APPROVED ALL MATERIALS AND CONSTRUCTION PROCEDURES WITHIN THE SCOPE OF THIS CONTRACT SHALL BE APPROVED BY THE SAN ANTONIO WATER SYSTEM (SAWS) AND COMPLY WITH THE PLANS, SPECIFICATIONS, GENERAL CONDITIONS AND WITH THE FOLLOWING AS APPLICABLE: A. CURRENT TEXAS COMMISSION ON ENVIRONMENTAL QUALITY (TCEQ) "DESIGN CRITERIA FOR DOMESTIC CURRENT TEXAS COMMISSION ON ENVIRONMENTAL QUALITY (TCEQ) "DESIGN CRITERIA FOR DOMESTIC WASTEWATER SYSTEM", TEXAS ADMINISTRATIVE CODE (TAC) TITLE 30 PART 1 CHAPTER 217 AND "PUBLIC DRINKING WATER", TAC TITLE 30 PART 1 CHAPTER 290. B. CURRENT TXDOT "STANDARD SPECIFICATIONS FOR CONSTRUCTION OF HIGHWAYS, STREETS AND DRAINAGE." CURRENT TXDOT "STANDARD SPECIFICATIONS FOR CONSTRUCTION OF HIGHWAYS, STREETS AND DRAINAGE." C. CURRENT "SAN ANTONIO WATER SYSTEM STANDARD SPECIFICATIONS FOR WATER AND SANITARY SEWER CURRENT "SAN ANTONIO WATER SYSTEM STANDARD SPECIFICATIONS FOR WATER AND SANITARY SEWER CONSTRUCTION." D. CURRENT CITY OF SAN ANTONIO "STANDARD SPECIFICATIONS FOR CONSTRUCTION." CURRENT CITY OF SAN ANTONIO "STANDARD SPECIFICATIONS FOR CONSTRUCTION." E. CURRENT CITY OF SAN ANTONIO "UTILITY EXCAVATION CRITERIA MANUAL" (UECM). CURRENT CITY OF SAN ANTONIO "UTILITY EXCAVATION CRITERIA MANUAL" (UECM). 2. THE CONTRACTOR SHALL OBTAIN SAWS STANDARD DETAILS FROM SAWS WEBSITE, THE CONTRACTOR SHALL OBTAIN SAWS STANDARD DETAILS FROM SAWS WEBSITE, HTTP://WWW.SAWS.ORG/BUSINESS_CENTER/SPECS. UNLESS OTHERWISE NOTED WITHIN DESIGN PLANS. 3. THE CONTRACTOR IS TO NOTIFY AND MAKE ARRANGEMENTS WITH THE SAWS CONSTRUCTION INSPECTION DIVISION THE CONTRACTOR IS TO NOTIFY AND MAKE ARRANGEMENTS WITH THE SAWS CONSTRUCTION INSPECTION DIVISION AT 210-233-3500, AND PROVIDE NOTIFICATION PROCEDURES THE CONTRACTOR WILL USE TO NOTIFY AFFECTED HOME RESIDENTS AND/OR PROPERTY OWNERS 72 HOURS PRIOR TO EXCAVATION. 4. LOCATIONS AND DEPTHS OF EXISTING UTILITIES AND SERVICE LATERALS SHOWN ON THE PLANS ARE LOCATIONS AND DEPTHS OF EXISTING UTILITIES AND SERVICE LATERALS SHOWN ON THE PLANS ARE UNDERSTOOD TO BE APPROXIMATE. ACTUAL LOCATIONS AND DEPTHS MUST BE FIELD VERIFIED BY THE CONTRACTOR AT LEAST 1 WEEK PRIOR TO CONSTRUCTION. IT SHALL BE THE CONTRACTOR’S RESPONSIBILITY TO S RESPONSIBILITY TO LOCATE UTILITY SERVICE LINES AS REQUIRED FOR CONSTRUCTION AND TO PROTECT THEM DURING CONSTRUCTION AT NO COST TO SAWS. 5. THE CONTRACTOR SHALL VERIFY THE EXACT LOCATION OF UNDERGROUND UTILITIES AND DRAINAGE STRUCTURES THE CONTRACTOR SHALL VERIFY THE EXACT LOCATION OF UNDERGROUND UTILITIES AND DRAINAGE STRUCTURES AT LEAST 1-2 WEEKS PRIOR TO CONSTRUCTION WHETHER SHOWN ON PLANS OR NOT. PLEASE ALLOW UP TO 7 BUSINESS DAYS FOR LOCATES REQUESTING PIPE LOCATION MARKERS ON SAWS FACILITIES. THE FOLLOWING CONTACT INFORMATION ARE SUPPLIED FOR VERIFICATION PURPOSES: SAN ANTONIO WATER SYSTEM: SAWS UTILITY LOCATES: HTTP://WWW.SAWS.ORG/SERVICE/LOCATES COSA DRAINAGE 210-207-8048 COSA TRAFFIC SIGNAL OPERATIONS 210-207-7720 TEXAS STATE WIDE ONE CALL LOCATOR 1-800-545-6005 OR 811 6. THE CONTRACTOR SHALL BE RESPONSIBLE FOR RESTORING EXISTING FENCES, CURBS, STREETS, DRIVEWAYS, THE CONTRACTOR SHALL BE RESPONSIBLE FOR RESTORING EXISTING FENCES, CURBS, STREETS, DRIVEWAYS, SIDEWALKS, LANDSCAPING AND STRUCTURES TO ITS ORIGINAL OR BETTER CONDITION AS A RESULT OF DAMAGES DONE BY THE PROJECT’S CONSTRUCTION. S CONSTRUCTION. 7. ALL WORK IN TEXAS HIGHWAY DEPARTMENT AND BEXAR COUNTY RIGHT-OF-WAY SHALL BE DONE IN ALL WORK IN TEXAS HIGHWAY DEPARTMENT AND BEXAR COUNTY RIGHT-OF-WAY SHALL BE DONE IN ACCORDANCE WITH RESPECTIVE CONSTRUCTION SPECIFICATIONS AND PERMIT. 8. THE CONTRACTOR SHALL COMPLY WITH CITY OF SAN ANTONIO OR OTHER GOVERNING MUNICIPALITY’S TREE THE CONTRACTOR SHALL COMPLY WITH CITY OF SAN ANTONIO OR OTHER GOVERNING MUNICIPALITY’S TREE S TREE ORDINANCES WHEN EXCAVATING NEAR TREES. 9. THE CONTRACTOR SHALL NOT PLACE ANY WASTE MATERIALS IN THE 100-YEAR FLOOD PLAIN WITHOUT FIRST THE CONTRACTOR SHALL NOT PLACE ANY WASTE MATERIALS IN THE 100-YEAR FLOOD PLAIN WITHOUT FIRST OBTAINING AN APPROVED FLOOD PLAIN PERMIT. 10. ANY WORK COMPLETED WITHOUT PRIOR WRITTEN AUTHORIZATION WHICH IS NOT INCLUDED IN THESE PLANS AND ANY WORK COMPLETED WITHOUT PRIOR WRITTEN AUTHORIZATION WHICH IS NOT INCLUDED IN THESE PLANS AND SPECIFICATIONS WILL NOT BE COMPENSATED BY THE SAN ANTONIO WATER SYSTEM. 11. HOLIDAY WORK: CONTRACTORS WILL NOT BE ALLOWED TO PERFORM SAWS WORK ON SAWS RECOGNIZED HOLIDAY WORK: CONTRACTORS WILL NOT BE ALLOWED TO PERFORM SAWS WORK ON SAWS RECOGNIZED HOLIDAYS. REQUEST SHOULD BE SENT TO CONSTWORKREQ@SAWS.ORG. WEEKEND WORK: CONTRACTORS ARE REQUIRED TO NOTIFY THE SAWS INSPECTION CONSTRUCTION DEPARTMENT 48 HOURS IN ADVANCE TO REQUEST WEEKEND WORK. REQUEST SHOULD BE SENT TO CONSTWORKREQ@SAWS.ORG. ANY AND ALL SAWS UTILITY WORK INSTALLED WITHOUT HOLIDAY/WEEKEND APPROVAL WILL BE SUBJECT TO BE UNCOVERED FOR PROPER INSPECTION. 12. PRE CON SITE VIDEO: BEFORE THE START OF ANY CONSTRUCTION. THE SITE MUST BE VIDEO RECORDED BY THE PRE CON SITE VIDEO: BEFORE THE START OF ANY CONSTRUCTION. THE SITE MUST BE VIDEO RECORDED BY THE CONTRACTOR WITH ONE COPY SUBMITTED TO SAWS INSPECTIONS. A PRE-SITE VIDEO WILL PROVIDE ACCURATE DOCUMENTATION OF THE EXISTING CONDITIONS (NSPI). 13. POWER POLE BRACING: CONTRACTORS SHOULD BE ADVISED THAT THERE ARE EXISTING OVERHEAD UTILITY POWER POLE BRACING: CONTRACTORS SHOULD BE ADVISED THAT THERE ARE EXISTING OVERHEAD UTILITY POLES ALONG THE PROJECT CORRIDOR. CONTRACTORS SHOULD FURTHER BE ADVISED THAT IF THE DISTANCE FROM THE OUTSIDE FACE OF A UTILITY TRENCH TO THE FACE OF A UTILITY POLE IS LESS THAN 5 FEET, SAID UTILITY POLE IS SUBJECT TO BRACING, BASED ON A DETERMINATION MADE BY UTILITY POLE OWNER. COSTS INCURRED BY CONTRACTOR FOR BRACING OF THESE UTILITY POLES IS SUBSIDIARY TO THAT RESPECTIVE UTILITY COMPANY’S WORK. IT IS ADVISABLE FOR THE CONTRACTOR TO REVIEW THE CONSTRUCTION DOCUMENTS, AND S WORK. IT IS ADVISABLE FOR THE CONTRACTOR TO REVIEW THE CONSTRUCTION DOCUMENTS, AND VISIT THE CONSTRUCTION SITE TO DETERMINE POTENTIAL IMPACTS. 14. CONSTRUCTION SEQUENCING: IT IS THE CONTRACTOR SOLE RESPONSIBILITY TO SCHEDULE SEQUENCING FOR CONSTRUCTION SEQUENCING: IT IS THE CONTRACTOR SOLE RESPONSIBILITY TO SCHEDULE SEQUENCING FOR REMOVAL AND INSTALLATION OF EXISTING AND PROPOSED SAWS UTILITIES IN CONJUNCTION WITH GENERAL PROJECT CONSTRUCTION. SEQUENCE OF CONSTRUCTION ACTIVITIES SHALL BE CONSIDERED IN ORDER TO MINIMIZE THE EXTENT AND DURATION OF DISTURBANCES. SEWER SECTION: 15. THE CONTRACTOR IS RESPONSIBLE FOR ENSURING THAT NO SANITARY SEWER OVERFLOW (SSO) OCCURS AS A THE CONTRACTOR IS RESPONSIBLE FOR ENSURING THAT NO SANITARY SEWER OVERFLOW (SSO) OCCURS AS A RESULT OF THEIR WORK. ALL CONTRACTOR PERSONNEL RESPONSIBLE FOR SSO PREVENTION AND CONTROL SHALL BE TRAINED ON PROPER RESPONSE. SHOULD AN SSO OCCUR, THE CONTRACTOR SHALL: A. IDENTIFY THE SOURCE OF THE SSO AND NOTIFY SAWS EMERGENCY OPERATIONS CENTER (EOC) IMMEDIATELY IDENTIFY THE SOURCE OF THE SSO AND NOTIFY SAWS EMERGENCY OPERATIONS CENTER (EOC) IMMEDIATELY AT 210-704-SAWS (210-704-7297). PROVIDE THE ADDRESS OF THE SPILL AND AN ESTIMATED VOLUME OR FLOW. B. ATTEMPT TO ELIMINATE THE SOURCE OF THE SSO. ATTEMPT TO ELIMINATE THE SOURCE OF THE SSO. C. CONTAIN SEWAGE FROM THE SSO TO THE EXTENT OF PREVENTING A POSSIBLE CONTAMINATION OF CONTAIN SEWAGE FROM THE SSO TO THE EXTENT OF PREVENTING A POSSIBLE CONTAMINATION OF WATERWAYS. D. CLEAN UP SPILL SITE (RETURN CONTAINED SEWAGE TO THE COLLECTION SYSTEM IF POSSIBLE) ND CLEAN UP SPILL SITE (RETURN CONTAINED SEWAGE TO THE COLLECTION SYSTEM IF POSSIBLE) ND PROPERLY DISPOSE OF CONTAMINATED SOIL/MATERIALS. E. CLEAN THE AFFECTED SEWER MAINS AND REMOVE ANY DEBRIS. CLEAN THE AFFECTED SEWER MAINS AND REMOVE ANY DEBRIS. F. MEET ALL POST-SSO REQUIREMENTS AS PER THE EPA CONSENT DECREE, INCLUDING LINE CLEANING AND MEET ALL POST-SSO REQUIREMENTS AS PER THE EPA CONSENT DECREE, INCLUDING LINE CLEANING AND TELEVISING THE AFFECTED SEWER MAINS (AT SAWS DIRECTION) WITHIN 24 HOURS. SHOULD THE CONTRACTOR FAIL TO ADDRESS AN SSO IMMEDIATELY AND TO SAWS SATISFACTION, THEY WILL BE RESPONSIBLE FOR ALL COSTS INCURRED BY SAWS, INCLUDING ANY FINES FROM EPA. NO SEPARATE MEASUREMENT OR PAYMENT SHALL BE MADE FOR THIS WORK. ALL WORK SHALL BE DONE ACCORDING TO GUIDELINES SET BY THE TCEQ AND SAWS. 19. THE CONTRACTOR SHALL PROVIDE BYPASS PUMPING OF SEWAGE AROUND EACH SEGMENT OF PIPE TO BE THE CONTRACTOR SHALL PROVIDE BYPASS PUMPING OF SEWAGE AROUND EACH SEGMENT OF PIPE TO BE REPLACED, IN ACCORDANCE WITH SAWS SPECIAL SPECIFICATION ITEM NO. 864-S1, "BYPASS PUMPING SMALL DIAMETER SANITARY SEWERS" AND ITEM NO. 864-S2, "BYPASS PUMPING LARGE DIAMETER SANITARY SEWERS". PAYMENT FOR SUCH WORK WILL BE MADE UNDER THE BID ITEM “SANITARY SEWER (BYPASS PUMPING)” (LUMP SANITARY SEWER (BYPASS PUMPING)” (LUMP  (LUMP SUM) AS PER SAWS SPECIAL SPECIFICATION. 20. PRIOR TO TIE-INS, ANY SHUTDOWNS OF EXISTING FORCE MAINS OF ANY SIZE MUST BE COORDINATED WITH THE PRIOR TO TIE-INS, ANY SHUTDOWNS OF EXISTING FORCE MAINS OF ANY SIZE MUST BE COORDINATED WITH THE SAWS CONSTRUCTION INSPECTION DIVISION AT 210-233-3500 AND/OR SAWS PRODUCTION GROUPS AT LEAST ONE WEEK OR MORE IN ADVANCE OF THE SHUTDOWN. THE CONTRACTOR MUST ALSO PROVIDE A SEQUENCE OF WORK AS RELATED TO THE TIE-INS; THIS IS AT NO ADDITIONAL COST TO SAWS OR THE PROJECT AND IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO SEQUENCE THE WORK ACCORDINGLY. 21. ELEVATIONS POSTED FOR TOP OF MANHOLES ARE FOR REFERENCE ONLY: IT SHALL BE THE RESPONSIBILITY OF ELEVATIONS POSTED FOR TOP OF MANHOLES ARE FOR REFERENCE ONLY: IT SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR TO MAKE ALLOWANCES AND ADJUSTMENTS FOR TOP OF MANHOLES TO MATCH THE FINISHED GRADE OF THE PROJECT’S IMPROVEMENTS (NSPI). S IMPROVEMENTS (NSPI). 22. SMART MANHOLE COVERS: THE CONTRACTOR SHALL NOTIFY JUAN C. RAMIREZ AT 210-233-3558 AND SAWS SMART MANHOLE COVERS: THE CONTRACTOR SHALL NOTIFY JUAN C. RAMIREZ AT 210-233-3558 AND SAWS EOC AT 210-704-SAWS (210-233-7297) A MINIMUM OF 72 HOURS, NOT COUNTING WEEKENDS OR SAWS HOLIDAYS, BEFORE WORKING ON THE PIPE OR MANHOLE, IN ORDER TO HAVE SAWS REMOVE THE SMART COVER. ANY DAMAGE DONE TO THE SMART COVER WILL BE CHARGED TO THE CONTRACTOR THROUGH A CHANGE ORDER.
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1. PROJECT SPECIFICATIONS TAKE PRECEDENCE OVER PROJECT PLANS. SPECIAL CONDITIONS TAKE PRECEDENCE OVER SPECIFICATIONS PROJECT SPECIFICATIONS TAKE PRECEDENCE OVER PROJECT PLANS. SPECIAL CONDITIONS TAKE PRECEDENCE OVER SPECIFICATIONS AND PLANS. ADDENDUMS TAKE PRECEDENCE OVER ALL. 2. CONTRACTOR IS RESPONSIBLE FOR ALL SITE SAFETY CONSIDERATIONS. CONTRACTOR IS RESPONSIBLE FOR ALL SITE SAFETY CONSIDERATIONS. 1. CONTRACTOR AND/OR CONTRACTOR'S INDEPENDENTLY RETAINED EMPLOYEE OR STRUCTURAL CONTRACTOR AND/OR CONTRACTOR'S INDEPENDENTLY RETAINED EMPLOYEE OR STRUCTURAL DESIGN/GEOTECHNICAL/SAFETY/EQUIPMENT CONSULTANT, IF ANY, SHALL REVIEW THESE PLANS AND AVAILABLE GEOTECHNICAL INFORMATION AND THE ANTICIPATED INSTALLATION SITE(S) WITHIN THE PROJECT WORK AREA IN ORDER TO IMPLEMENT CONTRACTOR'S TRENCH EXCAVATION SAFETY PROTECTION SYSTEMS, PROGRAMS AND/OR PROCEDURES. THE CONTRACTOR'S IMPLEMENTATION OF THE SYSTEMS, PROGRAMS AND/OR PROCEDURES SHALL PROVIDE FOR ADEQUATE TRENCH EXCAVATION SAFETY PROTECTION THAT COMPLIES WITH AS A MINIMUM, OSHA STANDARDS FOR TRENCH EXCAVATIONS. SPECIFICALLY, CONTRACTOR AND/OR CONTRACTOR'S INDEPENDENTLY RETAINED EMPLOYEE OR SAFETY CONSULTANT SHALL IMPLEMENT A TRENCH SAFETY PROGRAM IN ACCORDANCE WITH OSHA STANDARDS GOVERNING THE PRESENCE AND ACTIVITIES OF INDIVIDUALS WORKING IN AND AROUND TRENCH EXCAVATION. 2. CONTRACTOR IS RESPONSIBLE FOR REMOVAL OF ALL WASTE MATERIALS UPON PROJECT COMPLETION. THE CONTRACTOR SHALL NOT CONTRACTOR IS RESPONSIBLE FOR REMOVAL OF ALL WASTE MATERIALS UPON PROJECT COMPLETION. THE CONTRACTOR SHALL NOT PERMANENTLY PLACE ANY WASTE MATERIALS IN THE 100-YEAR FLOOD PLAIN WITHOUT FIRST OBTAINING AN APPROVED FLOOD PLAIN DEVELOPMENT PERMIT. 3. WATER JETTING THE BACKFILL WITHIN A STREET WILL NOT BE PERMITTED. EXPLOSIVES AND BLASTING ARE NOT PERMITTED. WATER JETTING THE BACKFILL WITHIN A STREET WILL NOT BE PERMITTED. EXPLOSIVES AND BLASTING ARE NOT PERMITTED. THE CONTRACTOR SHALL BE RESPONSIBLE FOR MEETING 98% COMPACTION ON ALL TRENCH BACKFILL AND PAYING FOR THE TESTS TO BE  CONTRACTOR SHALL BE RESPONSIBLE FOR MEETING 98% COMPACTION ON ALL TRENCH BACKFILL AND PAYING FOR THE TESTS TO BE CONTRACTOR SHALL BE RESPONSIBLE FOR MEETING 98% COMPACTION ON ALL TRENCH BACKFILL AND PAYING FOR THE TESTS TO BE  SHALL BE RESPONSIBLE FOR MEETING 98% COMPACTION ON ALL TRENCH BACKFILL AND PAYING FOR THE TESTS TO BE SHALL BE RESPONSIBLE FOR MEETING 98% COMPACTION ON ALL TRENCH BACKFILL AND PAYING FOR THE TESTS TO BE  BE RESPONSIBLE FOR MEETING 98% COMPACTION ON ALL TRENCH BACKFILL AND PAYING FOR THE TESTS TO BE BE RESPONSIBLE FOR MEETING 98% COMPACTION ON ALL TRENCH BACKFILL AND PAYING FOR THE TESTS TO BE  RESPONSIBLE FOR MEETING 98% COMPACTION ON ALL TRENCH BACKFILL AND PAYING FOR THE TESTS TO BE RESPONSIBLE FOR MEETING 98% COMPACTION ON ALL TRENCH BACKFILL AND PAYING FOR THE TESTS TO BE  FOR MEETING 98% COMPACTION ON ALL TRENCH BACKFILL AND PAYING FOR THE TESTS TO BE FOR MEETING 98% COMPACTION ON ALL TRENCH BACKFILL AND PAYING FOR THE TESTS TO BE  MEETING 98% COMPACTION ON ALL TRENCH BACKFILL AND PAYING FOR THE TESTS TO BE MEETING 98% COMPACTION ON ALL TRENCH BACKFILL AND PAYING FOR THE TESTS TO BE  98% COMPACTION ON ALL TRENCH BACKFILL AND PAYING FOR THE TESTS TO BE 98% COMPACTION ON ALL TRENCH BACKFILL AND PAYING FOR THE TESTS TO BE  COMPACTION ON ALL TRENCH BACKFILL AND PAYING FOR THE TESTS TO BE COMPACTION ON ALL TRENCH BACKFILL AND PAYING FOR THE TESTS TO BE  ON ALL TRENCH BACKFILL AND PAYING FOR THE TESTS TO BE ON ALL TRENCH BACKFILL AND PAYING FOR THE TESTS TO BE  ALL TRENCH BACKFILL AND PAYING FOR THE TESTS TO BE ALL TRENCH BACKFILL AND PAYING FOR THE TESTS TO BE  TRENCH BACKFILL AND PAYING FOR THE TESTS TO BE TRENCH BACKFILL AND PAYING FOR THE TESTS TO BE  BACKFILL AND PAYING FOR THE TESTS TO BE BACKFILL AND PAYING FOR THE TESTS TO BE  AND PAYING FOR THE TESTS TO BE AND PAYING FOR THE TESTS TO BE  PAYING FOR THE TESTS TO BE PAYING FOR THE TESTS TO BE  FOR THE TESTS TO BE FOR THE TESTS TO BE  THE TESTS TO BE THE TESTS TO BE  TESTS TO BE TESTS TO BE  TO BE TO BE  BE BE PERFORMED BY A THIRD PARTY. COMPACTION TEST WILL BE DONE AT A LOCATION POINT RANDOMLY SELECTED OR AS INDICATED BY THE  BY A THIRD PARTY. COMPACTION TEST WILL BE DONE AT A LOCATION POINT RANDOMLY SELECTED OR AS INDICATED BY THE BY A THIRD PARTY. COMPACTION TEST WILL BE DONE AT A LOCATION POINT RANDOMLY SELECTED OR AS INDICATED BY THE  A THIRD PARTY. COMPACTION TEST WILL BE DONE AT A LOCATION POINT RANDOMLY SELECTED OR AS INDICATED BY THE A THIRD PARTY. COMPACTION TEST WILL BE DONE AT A LOCATION POINT RANDOMLY SELECTED OR AS INDICATED BY THE  THIRD PARTY. COMPACTION TEST WILL BE DONE AT A LOCATION POINT RANDOMLY SELECTED OR AS INDICATED BY THE THIRD PARTY. COMPACTION TEST WILL BE DONE AT A LOCATION POINT RANDOMLY SELECTED OR AS INDICATED BY THE  PARTY. COMPACTION TEST WILL BE DONE AT A LOCATION POINT RANDOMLY SELECTED OR AS INDICATED BY THE PARTY. COMPACTION TEST WILL BE DONE AT A LOCATION POINT RANDOMLY SELECTED OR AS INDICATED BY THE  COMPACTION TEST WILL BE DONE AT A LOCATION POINT RANDOMLY SELECTED OR AS INDICATED BY THE COMPACTION TEST WILL BE DONE AT A LOCATION POINT RANDOMLY SELECTED OR AS INDICATED BY THE  TEST WILL BE DONE AT A LOCATION POINT RANDOMLY SELECTED OR AS INDICATED BY THE TEST WILL BE DONE AT A LOCATION POINT RANDOMLY SELECTED OR AS INDICATED BY THE  WILL BE DONE AT A LOCATION POINT RANDOMLY SELECTED OR AS INDICATED BY THE WILL BE DONE AT A LOCATION POINT RANDOMLY SELECTED OR AS INDICATED BY THE  BE DONE AT A LOCATION POINT RANDOMLY SELECTED OR AS INDICATED BY THE BE DONE AT A LOCATION POINT RANDOMLY SELECTED OR AS INDICATED BY THE  DONE AT A LOCATION POINT RANDOMLY SELECTED OR AS INDICATED BY THE DONE AT A LOCATION POINT RANDOMLY SELECTED OR AS INDICATED BY THE  AT A LOCATION POINT RANDOMLY SELECTED OR AS INDICATED BY THE AT A LOCATION POINT RANDOMLY SELECTED OR AS INDICATED BY THE  A LOCATION POINT RANDOMLY SELECTED OR AS INDICATED BY THE A LOCATION POINT RANDOMLY SELECTED OR AS INDICATED BY THE  LOCATION POINT RANDOMLY SELECTED OR AS INDICATED BY THE LOCATION POINT RANDOMLY SELECTED OR AS INDICATED BY THE  POINT RANDOMLY SELECTED OR AS INDICATED BY THE POINT RANDOMLY SELECTED OR AS INDICATED BY THE  RANDOMLY SELECTED OR AS INDICATED BY THE RANDOMLY SELECTED OR AS INDICATED BY THE  SELECTED OR AS INDICATED BY THE SELECTED OR AS INDICATED BY THE  OR AS INDICATED BY THE OR AS INDICATED BY THE  AS INDICATED BY THE AS INDICATED BY THE  INDICATED BY THE INDICATED BY THE  BY THE BY THE  THE THE SAWS INSPECTOR/ TEST ADMINISTRATOR, PER EACH 12-INCH LOOSE LIFT PER 400 FEET AT A MINIMUM. THIS PROJECT WILL NOT BE  INSPECTOR/ TEST ADMINISTRATOR, PER EACH 12-INCH LOOSE LIFT PER 400 FEET AT A MINIMUM. THIS PROJECT WILL NOT BE INSPECTOR/ TEST ADMINISTRATOR, PER EACH 12-INCH LOOSE LIFT PER 400 FEET AT A MINIMUM. THIS PROJECT WILL NOT BE  TEST ADMINISTRATOR, PER EACH 12-INCH LOOSE LIFT PER 400 FEET AT A MINIMUM. THIS PROJECT WILL NOT BE TEST ADMINISTRATOR, PER EACH 12-INCH LOOSE LIFT PER 400 FEET AT A MINIMUM. THIS PROJECT WILL NOT BE  ADMINISTRATOR, PER EACH 12-INCH LOOSE LIFT PER 400 FEET AT A MINIMUM. THIS PROJECT WILL NOT BE ADMINISTRATOR, PER EACH 12-INCH LOOSE LIFT PER 400 FEET AT A MINIMUM. THIS PROJECT WILL NOT BE  PER EACH 12-INCH LOOSE LIFT PER 400 FEET AT A MINIMUM. THIS PROJECT WILL NOT BE PER EACH 12-INCH LOOSE LIFT PER 400 FEET AT A MINIMUM. THIS PROJECT WILL NOT BE  EACH 12-INCH LOOSE LIFT PER 400 FEET AT A MINIMUM. THIS PROJECT WILL NOT BE EACH 12-INCH LOOSE LIFT PER 400 FEET AT A MINIMUM. THIS PROJECT WILL NOT BE  12-INCH LOOSE LIFT PER 400 FEET AT A MINIMUM. THIS PROJECT WILL NOT BE 12-INCH LOOSE LIFT PER 400 FEET AT A MINIMUM. THIS PROJECT WILL NOT BE  LOOSE LIFT PER 400 FEET AT A MINIMUM. THIS PROJECT WILL NOT BE LOOSE LIFT PER 400 FEET AT A MINIMUM. THIS PROJECT WILL NOT BE  LIFT PER 400 FEET AT A MINIMUM. THIS PROJECT WILL NOT BE LIFT PER 400 FEET AT A MINIMUM. THIS PROJECT WILL NOT BE  PER 400 FEET AT A MINIMUM. THIS PROJECT WILL NOT BE PER 400 FEET AT A MINIMUM. THIS PROJECT WILL NOT BE  400 FEET AT A MINIMUM. THIS PROJECT WILL NOT BE 400 FEET AT A MINIMUM. THIS PROJECT WILL NOT BE  FEET AT A MINIMUM. THIS PROJECT WILL NOT BE FEET AT A MINIMUM. THIS PROJECT WILL NOT BE  AT A MINIMUM. THIS PROJECT WILL NOT BE AT A MINIMUM. THIS PROJECT WILL NOT BE  A MINIMUM. THIS PROJECT WILL NOT BE A MINIMUM. THIS PROJECT WILL NOT BE  MINIMUM. THIS PROJECT WILL NOT BE MINIMUM. THIS PROJECT WILL NOT BE  THIS PROJECT WILL NOT BE THIS PROJECT WILL NOT BE  PROJECT WILL NOT BE PROJECT WILL NOT BE  WILL NOT BE WILL NOT BE  NOT BE NOT BE  BE BE ACCEPTED AND FINALIZED BY SAWS WITHOUT THE REQUIREMENT BEING MET AND VERIFIED BY PROVING ALL NECESSARY DOCUMENTED  AND FINALIZED BY SAWS WITHOUT THE REQUIREMENT BEING MET AND VERIFIED BY PROVING ALL NECESSARY DOCUMENTED AND FINALIZED BY SAWS WITHOUT THE REQUIREMENT BEING MET AND VERIFIED BY PROVING ALL NECESSARY DOCUMENTED  FINALIZED BY SAWS WITHOUT THE REQUIREMENT BEING MET AND VERIFIED BY PROVING ALL NECESSARY DOCUMENTED FINALIZED BY SAWS WITHOUT THE REQUIREMENT BEING MET AND VERIFIED BY PROVING ALL NECESSARY DOCUMENTED  BY SAWS WITHOUT THE REQUIREMENT BEING MET AND VERIFIED BY PROVING ALL NECESSARY DOCUMENTED BY SAWS WITHOUT THE REQUIREMENT BEING MET AND VERIFIED BY PROVING ALL NECESSARY DOCUMENTED  SAWS WITHOUT THE REQUIREMENT BEING MET AND VERIFIED BY PROVING ALL NECESSARY DOCUMENTED SAWS WITHOUT THE REQUIREMENT BEING MET AND VERIFIED BY PROVING ALL NECESSARY DOCUMENTED  WITHOUT THE REQUIREMENT BEING MET AND VERIFIED BY PROVING ALL NECESSARY DOCUMENTED WITHOUT THE REQUIREMENT BEING MET AND VERIFIED BY PROVING ALL NECESSARY DOCUMENTED  THE REQUIREMENT BEING MET AND VERIFIED BY PROVING ALL NECESSARY DOCUMENTED THE REQUIREMENT BEING MET AND VERIFIED BY PROVING ALL NECESSARY DOCUMENTED  REQUIREMENT BEING MET AND VERIFIED BY PROVING ALL NECESSARY DOCUMENTED REQUIREMENT BEING MET AND VERIFIED BY PROVING ALL NECESSARY DOCUMENTED  BEING MET AND VERIFIED BY PROVING ALL NECESSARY DOCUMENTED BEING MET AND VERIFIED BY PROVING ALL NECESSARY DOCUMENTED  MET AND VERIFIED BY PROVING ALL NECESSARY DOCUMENTED MET AND VERIFIED BY PROVING ALL NECESSARY DOCUMENTED  AND VERIFIED BY PROVING ALL NECESSARY DOCUMENTED AND VERIFIED BY PROVING ALL NECESSARY DOCUMENTED  VERIFIED BY PROVING ALL NECESSARY DOCUMENTED VERIFIED BY PROVING ALL NECESSARY DOCUMENTED  BY PROVING ALL NECESSARY DOCUMENTED BY PROVING ALL NECESSARY DOCUMENTED  PROVING ALL NECESSARY DOCUMENTED PROVING ALL NECESSARY DOCUMENTED  ALL NECESSARY DOCUMENTED ALL NECESSARY DOCUMENTED  NECESSARY DOCUMENTED NECESSARY DOCUMENTED  DOCUMENTED DOCUMENTED TEST RESULTS.

AutoCAD SHX Text
1. THIS LIFT STATION AND/OR FORCE MAIN MUST BE CONSTRUCTED IN ACCORDANCE WITH 30 TEXAS ADMINISTRATIVE CODE (TAC) THIS LIFT STATION AND/OR FORCE MAIN MUST BE CONSTRUCTED IN ACCORDANCE WITH 30 TEXAS ADMINISTRATIVE CODE (TAC) §213.5(C), THE TEXAS COMMISSION ON ENVIRONMENTAL QUALITY (TCEQ) EDWARDS AQUIFER RULES, AND ANY LOCAL GOVERNMENT STANDARD SPECIFICATIONS. 2. ANY MODIFICATION TO THE ACTIVITIES DESCRIBED IN THE REFERENCED LIFT STATION/FORCE MAIN (LSFM) SYSTEM APPLICATION ANY MODIFICATION TO THE ACTIVITIES DESCRIBED IN THE REFERENCED LIFT STATION/FORCE MAIN (LSFM) SYSTEM APPLICATION FOLLOWING THE DATE OF APPROVAL MAY REQUIRE THE SUBMITTAL OF A LSFM SYSTEM APPLICATION TO MODIFY THIS APPROVAL, INCLUDING THE PAYMENT OF APPROPRIATE FEES AND ALL INFORMATION NECESSARY FOR ITS REVIEW AND APPROVAL. 3. A WRITTEN NOTICE OF CONSTRUCTION MUST BE SUBMITTED TO THE PRESIDING TCEQ REGIONAL OFFICE AT LEAST 48 HOURS PRIOR TO A WRITTEN NOTICE OF CONSTRUCTION MUST BE SUBMITTED TO THE PRESIDING TCEQ REGIONAL OFFICE AT LEAST 48 HOURS PRIOR TO THE START OF ANY REGULATED ACTIVITIES. THIS NOTICE MUST INCLUDE:  - THE NAME OF THE APPROVED PROJECT;  THE NAME OF THE APPROVED PROJECT;  - THE ACTIVITY START DATE; AND  THE ACTIVITY START DATE; AND  - THE CONTACT INFORMATION OF THE PRIME CONTRACTOR. THE CONTACT INFORMATION OF THE PRIME CONTRACTOR. 4. UPON COMPLETION OF ANY LIFT STATION EXCAVATION, A GEOLOGIST MUST CERTIFY THAT THE EXCAVATION HAS BEEN INSPECTED FOR UPON COMPLETION OF ANY LIFT STATION EXCAVATION, A GEOLOGIST MUST CERTIFY THAT THE EXCAVATION HAS BEEN INSPECTED FOR THE PRESENCE OF SENSITIVE FEATURES. THE CERTIFICATION MUST BE SIGNED, SEALED, AND DATED BY THE GEOLOGIST PREPARING THE CERTIFICATION. CERTIFICATION THAT THE EXCAVATION HAS BEEN INSPECTED MUST BE SUBMITTED TO THE APPROPRIATE REGIONAL OFFICE.  - IF SENSITIVE FEATURE(S) ARE IDENTIFIED, ALL REGULATED ACTIVITIES NEAR THE SENSITIVE FEATURE MUST BE SUSPENDED IF SENSITIVE FEATURE(S) ARE IDENTIFIED, ALL REGULATED ACTIVITIES NEAR THE SENSITIVE FEATURE MUST BE SUSPENDED IMMEDIATELY AND MAY NOT PROCEED UNTIL THE EXECUTIVE DIRECTOR HAS REVIEWED AND APPROVED THE METHODS PROPOSED TO PROTECT ANY SENSITIVE FEATURE AND THE EDWARDS AQUIFER FROM POTENTIALLY ADVERSE IMPACTS TO WATER QUALITY FROM THE LIFT STATION.  - CONSTRUCTION MAY CONTINUE IF THE GEOLOGIST CERTIFIES THAT NO SENSITIVE FEATURE OR FEATURES WERE PRESENT. CONSTRUCTION MAY CONTINUE IF THE GEOLOGIST CERTIFIES THAT NO SENSITIVE FEATURE OR FEATURES WERE PRESENT. 5. IF ANY SENSITIVE FEATURES ARE DISCOVERED DURING THE WASTEWATER LINE TRENCHING ACTIVITIES, ALL REGULATED ACTIVITIES IF ANY SENSITIVE FEATURES ARE DISCOVERED DURING THE WASTEWATER LINE TRENCHING ACTIVITIES, ALL REGULATED ACTIVITIES NEAR THE SENSITIVE FEATURE MUST BE SUSPENDED IMMEDIATELY. THE APPLICANT MUST IMMEDIATELY NOTIFY THE APPROPRIATE REGIONAL OFFICE OF THE TCEQ OF THE FEATURE DISCOVERY. A GEOLOGIST'S ASSESSMENT OF THE LOCATION AND EXTENT OF THE FEATURE DISCOVERED MUST BE REPORTED TO THAT REGIONAL OFFICE IN WRITING WITHIN TWO WORKING DAYS. THE APPLICANT MUST SUBMIT A PLAN FOR ENSURING THE STRUCTURAL INTEGRITY OF THE SEWER LINE OR FOR MODIFYING THE PROPOSED COLLECTION SYSTEM ALIGNMENT AROUND THE FEATURE. THE REGULATED ACTIVITIES NEAR THE SENSITIVE FEATURE MAY NOT PROCEED UNTIL THE EXECUTIVE DIRECTOR HAS REVIEWED AND APPROVED THE METHODS PROPOSED TO PROTECT THE SENSITIVE FEATURE AND THE EDWARDS AQUIFER FROM ANY POTENTIALLY ADVERSE IMPACTS TO WATER QUALITY WHILE MAINTAINING THE STRUCTURAL INTEGRITY OF THE LINE. 6. ALL FORCE MAIN LINES MUST BE TESTED IN ACCORDANCE WITH 30 TAC §217.68. TESTING METHOD WILL BE:  ALL FORCE MAIN LINES MUST BE TESTED IN ACCORDANCE WITH 30 TAC §217.68. TESTING METHOD WILL BE:  - A PRESSURE TEST MUST USE 50 POUNDS PER SQUARE INCH ABOVE THE NORMAL OPERATING  A PRESSURE TEST MUST USE 50 POUNDS PER SQUARE INCH ABOVE THE NORMAL OPERATING  PRESSURE OF A FORCE MAIN.  - A TEMPORARY VALVE FOR PRESSURE TESTING MAY BE INSTALLED NEAR THE DISCHARGE POINT OF A  A TEMPORARY VALVE FOR PRESSURE TESTING MAY BE INSTALLED NEAR THE DISCHARGE POINT OF A  FORCE MAIN AND REMOVED AFTER A TEST IS SUCCESSFULLY COMPLETED.  - A PUMP ISOLATION VALVE MAY BE USED AS AN OPPOSITE TERMINATION POINT.  A PUMP ISOLATION VALVE MAY BE USED AS AN OPPOSITE TERMINATION POINT.  - A TEST MUST INVOLVE FILLING A FORCE MAIN WITH WATER.  A TEST MUST INVOLVE FILLING A FORCE MAIN WITH WATER.  - A PIPE MUST HOLD THE DESIGNATED TEST PRESSURE FOR A MINIMUM OF 4.0 HOURS.  A PIPE MUST HOLD THE DESIGNATED TEST PRESSURE FOR A MINIMUM OF 4.0 HOURS.  - THE LEAKAGE RATE MUST NOT EXCEED 10.0 GALLONS PER INCH DIAMETER PER MILE OF PIPE PER DAY. THE FOLLOWING THE LEAKAGE RATE MUST NOT EXCEED 10.0 GALLONS PER INCH DIAMETER PER MILE OF PIPE PER DAY. THE FOLLOWING EQUATION MUST BE USED TO CALCULATE THE ACCEPTABLE LEAKAGE RATE IN GALLONS PER HOUR PER 1,000 FEET OF PIPE.  FIGURE: 30 TAC §217.68(g) EQUATION C.5. L =  SD   P P     155,400 155,400 WHERE: L = ACCEPTABLE LEAKAGE RATE (GALLONS/HOUR/1,000 FEET OF PIPE, BASED ON A LEAKAGE RATE OF 10.0 GALLONS PER INCH OF DIAMETER PER MILE OF PIPE PER DAY) S = LENGTH OF PIPE D = NOMINAL DIAMETER OF PIPE (INCHES) P = AVERAGE TEST PRESSURE (PONDS/SQUARE INCH)

AutoCAD SHX Text
I.  WHERE A SEWER MAIN CROSSES OVER A WATER MAIN AND THE SEPARATION DISTANCE IS LESS THAN NINE (9) FEET, ALL PORTIONS WHERE A SEWER MAIN CROSSES OVER A WATER MAIN AND THE SEPARATION DISTANCE IS LESS THAN NINE (9) FEET, ALL PORTIONS OF  THE SEWER MAIN WITHIN NINE (9) FEET OF THE WATER LINE SHALL BE  CONSTRUCTED USING 160 PSI PRESSURE RATED HDPE AND JOINED WITH EQUALLY PRESSURE RATED  PRESSURE RING GASKET CONNECTIONS OR CORROSION PROTECTED MECHANICAL COUPLING DEVICES OF A CAST IRON OR DUCTILE IRON MATERIAL. A SECTION OF 160 PSI PRESSURE RATED PIPE AT LEAST EIGHTEEN (18) FEET IN LENGTH MAY BE CENTERED ON THE WATER  MAIN IN LIEU OF PIPE CONNECTION REQUIREMENTS. (NO SEPARATE PAY ITEM.) II.  WHERE A SEMI-RIGID OR RIGID SEWER MAIN CROSSES UNDER A  WATER MAIN AND THE SEPARATION DISTANCE IS LESS THAN NINE  WHERE A SEMI-RIGID OR RIGID SEWER MAIN CROSSES UNDER A  WATER MAIN AND THE SEPARATION DISTANCE IS LESS THAN NINE  FEET BUT GREATER THAN TWO FEET, THE INITIAL BACKFILL SHALL BE  CEMENT STABILIZED SAND (TWO OR MORE BAGS OF CEMENT PER  CUBIC YARD OF SAND) FOR ALL SECTIONS OF THE SEWER WITHIN  NINE FEET OF THE WATER MAIN. III.  WHERE A SEWER MAIN CROSSES UNDER A WATER MAIN AND THE SEPARATION DISTANCE IS LESS THAN TWO FEET, THE SEWER MAIN WHERE A SEWER MAIN CROSSES UNDER A WATER MAIN AND THE SEPARATION DISTANCE IS LESS THAN TWO FEET, THE SEWER MAIN SHALL BE CONSTRUCTED OF DUCTILE IRON OR C900 PVC PIPE WITH A MINIMUM PRESSURE RATING OF 160 PSI WITHIN NINE FEET OF THE WATER MAIN, SHALL BE PLACED NO CLOSER THAN SIX (6") INCHES BETWEEN OUTER DIAMETERS, AND SHALL BE JOINED WITH AND SHALL BE JOINED WITH PRESSURE RING GASKET CONNECTIONS OR CORROSION PROTECTED MECHANICAL COUPLING DEVICES OF A CAST IRON OR DUCTILE IRON MATERIAL. A SECTION OF 150 PSI  PRESSURE RATED PIPE OF A LENGTH GREATER THAN EIGHTEEN (18) FEET  MAY BE CENTERED ON THE WATER MAIN IN LIEU OF PIPE CONNECTION REQUIREMENTS. (NO SEPARATE PAY ITEM) IV.  WHERE A SEWER MAIN PARALLELS A WATER MAIN AND THE SEPARATION DISTANCE IS LESS THAN NINE FEET, THE SEWER MAIN SHALL WHERE A SEWER MAIN PARALLELS A WATER MAIN AND THE SEPARATION DISTANCE IS LESS THAN NINE FEET, THE SEWER MAIN SHALL BE BELOW THE WATER MAIN, SHALL BE CONSTRUCTED OF DUCTILE IRON OR C900 PVC PIPE WITH A MINIMUM PRESSURE RATING OF 160 PSI FOR BOTH PIPE AND JOINTS FOR A DISTANCE OF NINE FEET BEYOND THE POINT OF CONFLICT, SHALL MAINTAIN A MINIMUM SEPARATION DISTANCE BETWEEN OUTER DIAMETERS OF TWO FEET VERTICALLY AND FOUR FEET HORIZONTALLY, AND SHALL BE JOINED WITH PRESSURE RING GASKET CONNECTIONS OR CORROSION PROTECTED  MECHANICAL COUPLING DEVICES OF A CAST IRON OR DUCTILE IRON MATERIAL. V.  SANITARY SEWER MANHOLES SHALL NOT BE INSTALLED ANY CLOSER THAN NINE FEET TO WATER MAINS.SANITARY SEWER MANHOLES SHALL NOT BE INSTALLED ANY CLOSER THAN NINE FEET TO WATER MAINS.
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SAN ANTONIO REGIONAL OFFICE            14250 JUDSON ROAD                  SAN ANTONIO, TEXAS 78233-4480    PHONE (210) 490-3096              FAX (210) 545-4329

AutoCAD SHX Text
1. THE CONTRACTOR WILL BE RESPONSIBLE FOR OBTAINING ALL PERMITS.  THE CONTRACTOR WILL BE RESPONSIBLE FOR OBTAINING ALL PERMITS.  2. ALL WORK IN THE 100 YEAR FLOODPLAIN SHALL BE ACCOMPLISHED UNDER AN APPROVED FLOODPLAIN ALL WORK IN THE 100 YEAR FLOODPLAIN SHALL BE ACCOMPLISHED UNDER AN APPROVED FLOODPLAIN PERMIT.  3. CONTRACTOR SHALL PROTECT OR REMOVE AND REPLACE ALL TRAFFIC SIGNS (NSPI).  CONTRACTOR SHALL PROTECT OR REMOVE AND REPLACE ALL TRAFFIC SIGNS (NSPI).  4. CONTRACTOR SHALL PROTECT OR REMOVE AND REPLACE ALL MAILBOXES (NSPI).  CONTRACTOR SHALL PROTECT OR REMOVE AND REPLACE ALL MAILBOXES (NSPI).  5. CONTRACTOR SHALL COORDINATE WITH PROPERTY OWNER IN ADVANCE OF ANY WORK IN THE OWNERS' CONTRACTOR SHALL COORDINATE WITH PROPERTY OWNER IN ADVANCE OF ANY WORK IN THE OWNERS' PROPERTY. 1. CONTRACTOR SHALL PROVIDE HIS/HER OWN STORM WATER POLLUTION PREVENTION PLAN (SW3P). CONTRACTOR SHALL PROVIDE HIS/HER OWN STORM WATER POLLUTION PREVENTION PLAN (SW3P). 2. CONTRACTOR SHALL INSTALL STORM WATER POLLUTION PREVENTION STRUCTURES INCLUDING BUT NOT CONTRACTOR SHALL INSTALL STORM WATER POLLUTION PREVENTION STRUCTURES INCLUDING BUT NOT LIMITED TO, SILT FENCING AND/OR ROCK BERMS IN ALL AREAS TO BE IMPACTED BY CURRENT AND ONGOING CONSTRUCTION AND MAINTAIN SUCH STRUCTURES UNTIL SUITABLE GROUNDCOVER/REVEGETATION IS ACCEPTED.  ALL STORM WATER POLLUTION PREVENTION STRUCTURES SHALL BE CONSTRUCTED WITHIN THE COUNTY RIGHT-OF-WAY AND WATER LINE EASEMENTS.  ANY FEATURES ON THE PLANS SHOWN OUTSIDE THESE AREAS ARE SHOWN FOR VISUAL CLARITY ONLY. 3. THE LOCATION OF ANY BEST MANAGEMENT PRACTICES (B.M.P.'S) SUCH AS SILT FENCING, ROCK BERMS, THE LOCATION OF ANY BEST MANAGEMENT PRACTICES (B.M.P.'S) SUCH AS SILT FENCING, ROCK BERMS, STABILIZED CONSTRUCTION ENTRANCE/EXIT, ETC. THAT MAY BE SHOWN ON THESE PLANS ARE SUBJECT TO FIELD VERIFICATION. CONTRACTOR SHALL ADJUST THE LOCATIONS OF B.M.P.'S TO BEST ACCOMMODATE THE CONDITIONS AND TOPOGRAPHY ENCOUNTERED DURING CONSTRUCTION.  QUESTIONS REGARDING THE PLACEMENT AND/OR CHANGES CONCERNING B.M.P.'S SHALL BE REFERRED TO THE OWNER AND THE COUNTY. THE CONTRACTOR IS TO ENSURE THAT SEDIMENTATION AND EROSION WILL BE CONTAINED WITHIN THE PROJECT WORK AREAS AND KEPT OFF ROADWAYS AND ADJACENT PROPERTIES AND OUT OF DRAINAGE CHANNELS AND WATER COURSES. HAULING AND/OR TEMPORARY STORAGE OF EQUIPMENT AND MATERIALS MAY BE NECESSARY, INCLUDING EXCAVATED MATERIAL AND SPOILS.  CONTRACTOR SHALL INCLUDE IN HIS BID PRICE ALL COSTS ASSOCIATED WITH HAULING AND OFF-SITE STORAGE OF ALL MATERIALS AND/OR EQUIPMENT.  ALSO REFER TO THE PROJECT SPECIFICATIONS. ALL EXISTING IMPROVEMENTS WITHIN THE PROJECT AREA, WHICH ARE NOT COVERED UNDER THE UNIT PRICE BID PROPOSAL, SHALL BE PROTECTED OR REMOVED AND REPLACED TO EXISTING CONDITION OR BETTER AT NO ADDITIONAL COST TO THE OWNER. 1. CONTRACTOR TO PROTECT ALL TREES WHEREVER POSSIBLE. DAMAGE TO TREES IDENTIFIED TO BE CONTRACTOR TO PROTECT ALL TREES WHEREVER POSSIBLE. DAMAGE TO TREES IDENTIFIED TO BE PROTECTED WILL BE MITIGATED AT THE CONTRACTOR'S SOLE EXPENSE. ALSO, ALL WORK IN PUBLIC RIGHT-OF-WAY SHALL BE DONE IN ACCORDANCE WITH THE CONTROLLING ENTITIES STANDARDS, SPECIFICATIONS AND PERMIT REQUIREMENTS. 2. PROTECT EXISTING TREES SIX INCH (6") DIAMETER AND LARGER. ALL TREES TO BE PRESERVED AS PART PROTECT EXISTING TREES SIX INCH (6") DIAMETER AND LARGER. ALL TREES TO BE PRESERVED AS PART OF THE PROJECT SHALL BE PROTECTED AGAINST INJURY OR DAMAGE, INCLUDING CUTTING, SOIL COMPACTION, BREAKING OR SKINNING OF ROOTS, TRUNKS, OR BRANCHES DURING CONSTRUCTION OPERATIONS BY FENCING AS DESCRIBED BELOW. THE TREE PROTECTION SHALL BE PLACED BEFORE ANY EXCAVATION OR GRADING IS BEGUN AND MAINTAINED FOR THE DURATION OF THE CONSTRUCTION WORK. PROTECTION WILL ENCOMPASS THE ROOT PROTECTION ZONE WHICH WILL BE AT MINIMUM ONE FOOT (1.0') RADIUS PER INCH DIAMETER OF THE TREE TRUNK AT 4.5' ABOVE GROUND. NO MATERIAL SHALL BE STORED OR CONSTRUCTION OPERATION SHALL BE CARRIED ON WITHIN THE TREE PROTECTION FENCING, UNLESS AUTHORIZED BY THE OWNER. THE PROTECTION SHALL REMAIN UNTIL ALL WORK IS COMPLETED. 3. NO CONSTRUCTION ACTIVITIES SHALL BE PERFORMED WITHIN 5' FROM THE TRUNK OF A TREE THAT IS NO CONSTRUCTION ACTIVITIES SHALL BE PERFORMED WITHIN 5' FROM THE TRUNK OF A TREE THAT IS PROTECTED. TRENCH SHORING WILL BE REQUIRED INSIDE OF A ROOT PROTECTION ZONE. THE ROOT PROTECTION ZONE IS CALCULATED AS A RADIUS FROM THE TREE TRUNK EQUAL TO ONE FOOT PER DIAMETER INCH OF THE TREE. 4. THIS PROJECT IS SUBJECT TO REGULATIONS ESTABLISHED BY THE CITY OF SAN ANTONIO TREE THIS PROJECT IS SUBJECT TO REGULATIONS ESTABLISHED BY THE CITY OF SAN ANTONIO TREE ORDINANCE. WHEN WORKING IN AN AREA WITH LIVESTOCK, THE CONTRACTOR SHALL INSTALL AND MAINTAIN (AT CONTRACTOR'S EXPENSE) THE NECESSARY TEMPORARY FENCING TO KEEP THE LIVESTOCK FROM EXITING THE AREA. ANY ESCAPED LIVESTOCK WILL BE CAPTURED AND RETURNED TO THE AREA AT THE CONTRACTOR'S EXPENSE. THE CONTRACTOR SHALL BE RESPONSIBLE FOR PROVIDING ALL CONSTRUCTION STAKING AND CUT SHEETS NECESSARY FOR THE CONSTRUCTION OF THE WATER MAIN AND ALL ASSOCIATED APPURTENANCES. ALL CONSTRUCTION SURVEY VERIFICATION AND CONSTRUCTION STAKING SHALL BE PERFORMED BY OR UNDER THE SUPERVISION OF A TEXAS REGISTERED PROFESSIONAL LAND SURVEYOR. THE DESIGN ENGINEER WILL, AT NO ADDITIONAL COST, PROVIDE ONE-TIME FIELD STAKING OF THE PROJECT'S HORIZONTAL AND VERTICAL CONTROL (MINIMUM OF THREE CONTROL POINTS) FOR THE CONTRACTOR. ALL COORDINATES ARE DISPLAYED IN STATE PLANE SURFACE VALUES.

AutoCAD SHX Text
1. ALL FORCE MAIN PIPE MATERIAL SHALL CONSIST OF HDPE UNLESS OTHERWISE SHOWN ON THE PLANS. ALL FORCE MAIN PIPE MATERIAL SHALL CONSIST OF HDPE UNLESS OTHERWISE SHOWN ON THE PLANS. PIPE SHALL CONSIST OF HDPE SOLID WALL REFERRED TO AS DRISCO 1000, DRISCO 8600, QUALI PIPE, POLY PIPE, AND PLEXO PIPE THAT IS IN COMPLIANCE WITH ASTM F714. ALL PIPE FITTINGS SHALL BE HIGH DENSITY POLYETHYLENE PIPE AND MADE OF VIRGIN MATERIAL, AND SHALL HAVE A MINIMUM WORKING PRESSURE RATING 160 PSI. THE PIPE MATERIAL SHALL BE MANUFACTURED FROM A HIGH DENSITY HIGH MOLECULAR WEIGHT POLYETHYLENE COMPOUND WHICH CONFORMS TO ASTM D 1248 AND MEETS THE REQUIREMENTS FOR TYPE III, CLASS C, GRADE P-34, CATEGORY 5, AND HAS A PPI RATING OF PE 3408. SOLID WALL PIPE SHALL BE PRODUCED WITH A PLAIN END CONSTRUCTION FOR HEAT-JOINING (BUTT FUSION) CONFORMING TO ASTM D 2657: NO FLANGED OR SLIP-ON JOINTS WILL BE ACCEPTED. SEE SAWS STANDARD SPECIFICATIONS FOR CONSTRUCTION, ITEM NO. 900: "RECONSTRUCTION OF SANITARY SEWER BY PIPE BURSTING/CRUSHING REPLACEMENT PROCESS", SECTION 900.2.1.  2. COLOR CODING OF FORCE MAIN PIPING METALLIC TAPE (6" WIDE MINIMUM) SHALL BE APPLIED TO ALL COLOR CODING OF FORCE MAIN PIPING METALLIC TAPE (6" WIDE MINIMUM) SHALL BE APPLIED TO ALL FORCE MAIN PIPE. THE METALLIC TAPE SHALL BE LABELED "SEWER PIPE". PIPE SHALL HAVE A MINIMUM OF THREE GREEN STRIPES POSITIONED IN SUCH A MANNER THAT THE STRIPE(S) ARE VISIBLE REGARDLESS OF THE ROTATION OF THE PIPE IN THE TRENCH. 3. ALL FORCE MAINS SHALL BE TESTED IN ACCORDANCE WITH 30 TAC 217.68 AT 50 PSI ABOVE THE ALL FORCE MAINS SHALL BE TESTED IN ACCORDANCE WITH 30 TAC 217.68 AT 50 PSI ABOVE THE NORMAL OPERATING PRESSURE OF THE FORCE MAIN. 4. MINIMIZE THE NUMBER OF PEAKS/VALLEYS ALONG THE FORCE MAIN PROFILE TO LIMIT THE MINIMIZE THE NUMBER OF PEAKS/VALLEYS ALONG THE FORCE MAIN PROFILE TO LIMIT THE ACCUMULATION OF GASES. ALL HIGH POINTS SHALL HAVE A 2" AIR AND VACUUM RELEASE VALVE RATED FOR RAW SEWAGE. 
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M = MOTOR CONTACTOR
TR = TIMING RELAY
CR = CONTROL RELAY

ALT = ALTERNATOR
BASIC RELAY SYMBOL-SOME RELAY FUNCTIONS:

*

MOTOR OR STARTER ENCLOSURE SPACE HEATER

GROUND

CONTACT - NORMALLY CLOSED

CONTACT - NORMALLY OPEN

THERMAL OVERLOAD HEATER - AMBIENT COMPENSATED

CIRCUIT BREAKER - THERMAL MAGNETIC 3 POLE UNLESS
INDICATED OTHERWISE CONTINUOUS AMP TRIP SETTING INDICATED

150A

3 POLE UNLESS INDICATED OTHERWISE.
FUSED SWITCH - SWITCH AND FUSE CURRENT RATING INDICATED.

100A SWITCH - CURRENT RATING INDICATED. 3 POLE UNLESS INDICATED
OTHERWISE

FUSED TERMINAL BLOCK

M
MOTOR, SQUIRREL CAGE INDUCTION-HORSEPOWER
INDICATED ON ONE LINE.

LUMINAIRE, POLE MOUNTED.

GFI = GROUND FAULT INTERRUPTER

 CR = CORROSION RESISTANT
WP = WEATHERPROOF

CONVENIENCE RECEPTACLE-DUPLEX UNLESS SPECIFIED OTHERWISE

MOMENTARY PUSHBUTTON NORMALLY CLOSED

MOMENTARY PUSHBUTTON NORMALLY OPEN

POLE 2

POLE 1

OOX

XOO

H A
O SELECTOR SWITCH-MAINTAINED CONTACT. CHART DEFINES OPERATION:

0 = OPEN CONTACT
X = CLOSED CONTACTPOLE

1

2

0
OFF

0

X
HAND

0

0
AUTO

X

POSITION

A A = AMBER
INDICATING LIGHT-PUSH TO TEST (PTT) LETTER INDICATES COLOR.

ELECTRICAL SYMBOLS

SYMBOL DESCRIPTION SYMBOL DESCRIPTION

SWITCHGEAR / MCC SYMBOLS

ELECTRICAL ABBREVIATIONS

TRANSFORMER

THERMOSTAT

ELECTRICAL LEGEND

SSOLR
SOLID STATE OVERLOAD
RELAY MOTOR OVERLOAD,
PHASE LOSS,AND CURRENT
UNBALANCE  PROTECTION

G = GREEN
R = RED

Y = YELLOW
B = BLUE
W = WHITE

PTT

ABOVE GRADE TAIL FOR EQUIPMENT CONNECTION.
TO BE LOCATED FOR PROPER EQUIPMENT ENTRANCE.
PENETRATION THRU CONCRETE TO HAVE SCHEDULE
80 PVC PIPE SEGMENT.

GROUNDING CONNECTION EXOTHERMIC
OR COMPRESSION

GATE FLEXIBLE GROUNDING STRAP.

TEST WELL WITH GROUND ROD CONNECTION
3/4" X 10' LONG.

GROUND ROD CONNECTION 3/4" X 10' LONG.

AUTO AUTOMATIC
AUX AUXILIARY

CC CONTROL CABLE

CR CONTROL RELAY
CS CONTROL SWITCH
CT CURRENT TRANSFORMER

FLA FULL LOAD AMPERE
FU FUSE

J,JB JUNCTION BOX
KVA KILOVOLT-AMPERE

KILOWATTKW

HAND OFF AUTOMATIC SWITCHHOA
ISOLATION SWITCHISW

EI ELECTRICAL INTERRUPT

FULL VOLTAGE NON-REVERSINGFVNR

CPT CONTROL POWER TRANSFORMER

ETM ELAPSED TIME METER

ALARM HORN AND BEACONR
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ELECTRICAL POWER SYSTEMS
 DESIGN AND TESTING

GRUBB ENGINEERING, INC.

TBPE FIRM REGISTRATION NO. 3904

 E
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R
IC

A
L 

LE
G

E
N

D

GROUND MOISTURIZING PORT

BC BYPASS CONTACTOR

LINE CONTACTORLC

LEVEL FLOAT

RECEPTACLE - 240V., 1ɸ OR 208V., 1ɸ

ATS AUTOMATIC TRANSFER SWITCH

E1

INDICATES FOUNDATION

SYMBOL DESCRIPTION

I/O SYMBOL LEGEND

ANALOG INPUT

DIGITAL INPUT

BYP/SS BYPASS OR SOFT START SELECTION
ELAPSED TIME METERETM

HOA HAND OFF AUTOMATIC
HLR HIGH LEVEL RELAY
ILP INFLUENT LIFT PUMP

LC LINE CONTACTOR

LIFT STATIONLS
OL

IR ISOLATION RELAY

TRANSFER FAIL RELAYTF

TR

SELECTOR SWITCH
SEAL LEAKSL

SS

TIMING RELAY
PHASE LOSS RELAYPLR
OVERTEMPERATUREOT
MOTOR OVERLOAD

LLR LOW LEVEL RELAY

P&ID ABBREVIATION INDEX

P& ID INSTRUMENTATION IDENTIFICATION SYMBOL

INSTRUMENTATION IDENTIFICATION LEGEND

WHEN USED, EXPLANATION IS SHOWN ADJACENT TO INSTRUMENT SYMBOL.  SEE ABBREVIATIONS

INITIATING VALUE

USERS CHOICE (*)
USERS CHOICE (*)

TIME OR SCHEDULE

PRESSURE (OR VACUUM)

SPEED OR FREQUENCY

MULTIVARIABLE (*)

QUANTITY OR EVENT

USERS CHOICE (*)
UNCLASSIFIED (*)
WEIGHT OR FORCE

X

AND LETTER SYMBOLS.

POSITION

(*)

Z
Y

O

TEMPERATURE

VISCOSITYV
W

T
U

Q

S
R

P

GAUGE

LEVEL

POWER

MOTION

FLOW RATE

HAND (MANUAL)
CURRENT

M
N

K
L

H
I
J

F
G

BURNER FLAME

DENSITY (3.0)
CONDUCTIVITY

ANALYSIS (*)

VOLTAGE

A

D
E

B
C

LETTER

LOW

HIGH

MIDDLE
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CONTROL STATION
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PRIMARY ELEMENT

PASSIVE FUNCTION
READOUT OR

ALARM
USERS CHOICE (*)

OUTPUT FUNCTION

CONTROL

PROCESS OR

INSTRUMENT SYMBOL

IDENTIFICATION LETTERS

XX-XXX-00

INSTRUMENT NUMBER 

LS,LMS LIMIT SWITCH

MAGNETIC CONTACTOR COILM
M ELECTRIC MOTOR

N NEUTRAL GROUNDED
CONDUCTOR

OC OVERCURRENT
PH PHASE

VOLTV

XFMR TRANSFORMER

GREEN INDICATING LIGHTG

M MAIN CONTACTOR AUXILIARY
MIN MINUTES

SEC SECONDS

TR TIMER

SA SURGE ARRESTOR

MTS MANUAL TRANSFER SWITCH

RVSS REDUCED VOLTAGE SOFT START

WEATHER PROOFWP

SPD SURGE PROTECTIVE DEVICE

SYMBOL DESCRIPTION

P&ID SYMBOLS

GATE VALVE

PUMP

SWING CHECK VALVE

SYMBOL DESCRIPTION

INSTRUMENTATION SYMBOLS

FIELD MOUNTED
INSTRUMENTFIT

YL LOCAL CONTROL PANEL
MOUNTED INSTRUMENT

YL POINT MONITORED
BY SCADA

INSTRUMENTATION IDENTIFICATION

LEVEL INDICATING CONTROLLERLIC

LAH LEVEL ALARM HIGH
PIT PRESSURE INDICATING TRANSMITTER

TAH TEMPERATURE ALARM HIGH
TT TEMPERATURE TRANSMITTER



1. ALL ELECTRIC CONDUIT SHALL BE CONCRETE ENCASED
24 INCHES BELOW GRADE.

2. ABOVE GROUND CONDUIT SHALL BE RIGID ALUMINUM.
PVC COATED ALUMINUM CONDUIT SHALL BE PROVIDED
ON AREAS WHERE CONCRETE COMES IN CONTACT WITH
ALUMINUM CONDUIT.

3. UNDER GROUND CONDUIT SHALL BE PVC SCHEDULE 40
CONDUIT.  SEE DETAILS B AND D ON SHEET E13.

4. ALL ENCLOSURES AND DISCONNECT SWITCHES MUST BE
PAD-LOCKABLE.  PUMP CONTROL PANELS SHALL BE
SINGLE DOOR, WALL MOUNTED TYPE WITH 480V
EQUIPMENT LOCATED IN THE RIGHT SIDE FOR EACH
PUMP INSTALLED.  LEVEL CONTROL PANEL SHALL BE
COMMON TO ALL PUMP CONTROL PANELS FOR
AUTOMATIC CONTROL.  ALL ENCLOSURES AND JUNCTION
BOXES MUST BE WHITE ENAMELED COATED.

5. ALL DISCONNECTS SHALL BE NEMA 4X, 316 STAINLESS
STEEL.

6. PROVIDE SEALING FITTINGS FOR ALL CONDUIT LEAVING
THE RACK. SEALS MUST BE LOCATED WITHIN 18" OF
ENCLOSURE PER NEC.

7. PROVIDE A SURGE PROTECTIVE DEVICE IN A SEPARATE
WHITE ENAMELED COATED ENCLOSURE ADJACENT TO
THE MDP, (IF MANUFACTURER DOES NOT MAKE AN
INTEGRATED SPD.) POWER PANEL AND SAFETY
SWITCHES. DEVICE MUST ADHERE TO UL1449 4TH
EDITION STANDARDS. REFER TO SPECIFICATION 16451.
PROVIDE BREAKER FOR SURGE PROTECTIVE DEVICE AS
RECOMMENDED BY MANUFACTURER.  TAPPED FEEDER
SIZE SHALL BE MINIMUM OF #10 AWG UNLESS REQUIRED
TO BE LARGER PER MANUFACTURER REQUIREMENTS.
CABLE LENGTH BETWEEN THE EQUIPMENT THE SPD IS
PROTECTING AND THE SPD PANEL MUST BE AS SHORT
AS POSSIBLE PER 2017 NEC ARTICLE 285.12 (2022 NEC
ARTICLE 242.24)  UNLESS DIRECTED OTHERWISE BY
MANUFACTURER.

8. NOT ALL SPARE CONDUITS ARE SHOWN ON THIS SHEET.
SEE SITE PLAN FOR ADDITIONAL SPARE CONDUITS.

9. GROUND RESISTANCE SHALL NOT EXCEED 5 OHMS AT
ANY POINT.

10. ALL ELECTRICAL COMPONENTS SHALL BE NEMA  RATED.
11. IF PROVIDED PUMPS ARE NOT SIZED PER PROJECT

PLANS, CONTRACTOR SHALL BE RESPONSIBLE FOR ALL
ENGINEERING REQUIRED FOR RESIZING ALL EQUIPMENT
AT NO CHARGE TO SAWS AND/OR DEVELOPER.

12. PROTECTIVE DEVICES ARE SIZED PER NEC GUIDELINES.
CONTRACTOR SHALL SIZE PROTECTIVE DEVICES PER
NEC AND PER RESULT OF POWER SYSTEM STUDY.

13. MANUFACTURER'S RECOMMENDED INSTALLATION
PROCEDURE MUST BE UTILIZED DURING EQUIPMENT
INSTALLATION START-UP TO AVOID EQUIPMENT DAMAGE.
IF EQUIPMENT IS DAMAGED DURING START-UP DUE TO
NOT FOLLOWING MANUFACTURER'S PROCEDURE, THEN
CONTRACTOR IS RESPONSIBLE FOR COST ASSOCIATED

WITH EQUIPMENT REPLACEMENT.
14. BOND NEUTRAL TO GROUNDING ELECTRODE

CONDUCTOR.
15. INSTALL THE THREE (3) PHASE FAILURE RELAYS FOR

INCOMING POWER WITHIN THE ATS ENCLOSURE.  THE
ENCLOSURE OF THE ATS SHALL BE LARGE ENOUGH TO
ALLOW THE INTERNAL INSTALLATION OF THE THREE
PHASE LOSS RELAYS AND THEIR COMPACT CIRCUIT
PROTECTORS.  THESE PHASE LOSS RELAYS ARE TO
PROVIDE SCADA INDICATION.

16. GENERATOR SIZE TO BE VERIFIED BY GENERATOR
MANUFACTURER BASED ON PERFORMANCE TEST
REQUIREMENTS IN SPECIFICATION 16600. GENERATOR
SHALL BE PROVIDED WITH OVER CURRENT PROTECTION
BREAKER AS RECOMMENDED BY MANUFACTURER.

17. MOTOR BRANCH CIRCUIT CONDUITS FROM WET WELL
HATCH TO WET WELL JUNCTION BOX, WHERE THE
MOTOR POWER CABLES WILL BE RUN.  CONDUIT SHALL

BE TWO (2) INCHES.  SEE SHEET E12.
18. CONTRACTOR TO PROVIDE  PHASE FAILURE RELAY (PLR)

MACROMATIC MODEL #PMDU.  FUSES FOR PHASE
FAILURE RELAY BE DISCONNECTABLE AS
MANUFACTURED BY BUSSMAN MODEL CCP2-3-30CF.
ROTARY HANDLE NOT REQUIRED.

19. AUTOMATIC TRANSFER SWITCH (ATS) SHALL HAVE A
COMMON SOLID NEUTRAL CONDUCTOR TO THE
GENERATOR AND SERVICE.

20. MAIN DISTRIBUTION PANELBOARD (MDP) SHALL BE OF
THE BOLTED TYPE CIRCUIT BREAKERS.

21. ALL BREAKERS MUST BE INDIVIDUALLY LOCKABLE.
LOCKING MEANS MUST NOT BE READILY REMOVABLE.
PORTABLE LOCKING MEANS ARE NOT ALLOWED.
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ELECTRICAL POWER SYSTEMS
 DESIGN AND TESTING

GRUBB ENGINEERING, INC.

TBPE FIRM REGISTRATION NO. 3904

NOTE TO CONTRACTOR
NO MODIFICATIONS CAN BE MADE TO THE LIFT STATION PRIOR TO APPROVAL BY THE ENGINEER AND SAWS.

CONTRACTOR SHALL NOTIFY THE ENGINEER AND THE SAWS INSPECTOR WHEN LIFT STATION CONSTRUCTION HAS
PROGRESSED TO THE FOLLOWING MILESTONES:
· WHEN PUMP CONTROL PANEL ARRIVES AT THE SITE
· WHEN SCADA PANEL ARRIVES AT THE SITE
· DUCTBANKS PRIOR TO POUR
· GROUNDING PRIOR TO POUR
· SCADA MAST FOUNDATION PRIOR TO POUR
· UPON COMPLETION OF ALL TERMINATIONS
· ELECTRICAL SERVICE RACK PAD PRIOR TO POUR
· GENERATOR FOUNDATION PRIOR TO POUR

WORK SHALL NOT CONTINUE ON THE LIFT STATION UNTIL THE ENGINEER AND SAWS HAS HAD AN OPPORTUNITY TO
OBSERVE THE STATUS OF CONSTRUCTION AT EACH STAGE.  THE CONTRACTOR SHALL PROVIDE THE ENGINEER AND
SAWS 48 HOURS ADVANCED NOTICE PRIOR TO THE TIME THAT THE LIFT STATION WILL BE AT THE REQUIRED STAGE.
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ELECTRICAL POWER SYSTEMS
 DESIGN AND TESTING

GRUBB ENGINEERING, INC.

TBPE FIRM REGISTRATION NO. 3904

120/240V POWER PANEL
SCALE:  N.T.S.

B

NOTES:
1. CONTRACTOR TO COORDINATE BREAKER AND CABLE RATING WITH GENERATOR REQUIREMENTS.
2. EACH CIRCUIT SHALL HAVE SEPARATE HOT, NEUTRAL, GROUND WIRES. DO NOT SHARE NEUTRAL

GROUND WIRE FROM OTHER CIRCUITS.

ELECTRICAL ONE-LINE DIAGRAM
SCALE:  N.T.S.
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E2

CPS METERING

3PH / 4 WIRE

M1

480/277 VOLT

110A
MAIN

N

L

S

TO 120/240V
POWER PANEL

BOARD

SERVICE HEAD

60A

27/47

SHALL PROVIDE PHASE
FAILURE RELAY MACROMATIC
MODEL #PMDU.  (TYPICAL)
SEE NOTES 15 &18.

27/47

#6

COMBINATION POWER
PANEL/TRANSFORMER SEE

SPECIFICATION 16463

200A

27/47ATS
200A
3-PH

25 KVA 1 PH
AUXILIARY

TRANSFORMER
480-240/120V

FURNISHED AND
INSTALLED BY
CPS ENERGY

CPS ENERGY
OVERHEAD
DISTRIBUTION

2A

2A

SEE NOTE 16.

100A

STANDBY
GENERATOR
60kW, 480V,

PF=.8

60A

G

100A

SPD

SPD

MAIN DISTRIBUTION PANEL
200A COPPER BUS

WET WELL
JUNCTION BOX

2-2" CONDUITS
(1-SPARE)

PUMP CABLE FROM
MANUFACTURER

SEE NOTE 17.

2A

SEE NOTE 7.

SEE NOTE 7.

30A

27/47
2A

SEE NOTE 21.

M2

30A

27/47
2A

CONNECT WIRING FROM
PUMPS TO WIRING FROM
PUMP CONTROL PANEL
ON TERMINALS.
(TYPICAL OF TWO)

PUMP CONTROL PANEL
(TYPICAL) SEE NOTES

11, 12 & 13.

NEMA SIZE 2
FVNR MOTOR
STARTER.
(TYP. OF 2)

PHASE FAILURE RELAY
MACROMATIC MODEL #PMDU.
(TYPICAL OF 3)
SEE NOTE 18.

PUMP #1
11 HP
16 FLC

PUMP #2
11 HP
16 FLC

1 - 1'' CONDUIT
WITH:
2 - #4

1 - #6 GND

1 - 2'' SPARE CONDUIT
1 - 2'' CONDUIT

WITH:
4 - #3/0

1 - 2'' SPARE CONDUIT
1 - 2'' CONDUIT

WITH:
3 - #3/0

1 - #6 GND

1 - 2'' SPARE CONDUIT
1 - 2'' CONDUIT
WITH:
3 - #3/0
1 - #6 GND

1 - 2'' SPARE CONDUIT
1 - 2'' CONDUIT

WITH:
3 - #3/0

1 - #6 GND

1 - 1'' CONDUIT
WITH:
3 - #10
1 - #10 GND

1 - 1'' SPARE CONDUIT
1 - 1'' CONDUIT
WITH:
3 - #10
1 - #10 GND

TYPE: 225A COPPER BUS
110A MAIN BREAKER
120/240V
1-PHASE, 3-WIRE

POWER PANEL 'A'

LABEL C
O

N
D

U
IT

W
IR

E

LO
AD

BR
EA

KE
R

SI
ZE

PO
LE

C
KT

.

C
KT

.

PO
LE

BR
EA

KE
R

SI
ZE

LO
AD

W
IR

E

C
O

N
D

U
IT

LABEL
GENERATOR BLOCK
HEATER

1" 2 - #10
1 - #10 GND

1.0 KW 20 2 1 2 1 20 0.2 KW 2 - #10
1 - #10 GND

1" GENERATOR BATTERY
CHARGER

3 4 1 20 0.6 KW 2 - #10
1 - #10 GND

1" HEAT TRACE CONTROL
PANEL

AREA LIGHT 1" 2 - #10
1 - #10 GND

0.3 KW 20 1 5 6 1 20 0.2 KW 2 - #10
1 - #10 GND

1" SPD FOR COMBO XFMR

CANOPY LIGHTS 1" 2 - #10
1 - #10 GND

0.2 KW 20 1 7 8 1 20 1.9 KW 2 - #10
1 - #10 GND

1" PUMP CONTROL PANEL #1

SCADA UPS 1" 2 - #10
1 - #10 GND

2.0 KW 20 1 9 10 1 20 1.9 KW 2 - #10
1 - #10 GND

1" SCADA PANEL RECEPT.
& LTS

SCADA PANEL AIR COND. 1" 2 - #10
1 - #10 GND

2.0 KW 20 1 11 12 1 20 1.9 KW 2 - #10
1 - #10 GND

1" LEVEL CONTROL PANEL

PUMP CONTROL PANEL #2 1" 2 - #10
1 - #10 GND

1.9 KW 20 1 13 14 1 20 0.1 KW 2 - #10
1 - #10 GND

1" SCADA HEATER

ELECTRICAL RACK
RECEPTACLE

1" 2 - #10
1 - #10 GND

1.9 KW 20 1 15 16 1 20 1.9 KW 2 - #10
1 - #10 GND

1" ODOR CONTROL BLOWER

SPARE - 20 1 17 18 1 20 - SPARE
SPARE - 20 1 19 20 1 20 - SPARE

9.3 KW 17.9 KW 8.6 KW

SSOLR

M1

SSOLR

M2

200A

#4

SPD

SEE NOTE 7.

SEE NOTE 14.

1

100A CLASS J

M1

SSOLR

3-1/C #10, W/ #10 GND
2-1" CONDUITS
(1-SPARE)

M1

27/47
2A

NEMA SIZE 00
FVNR MOTOR
STARTER.

3-1/C #10, W/ #10 GND
2-1" CONDUITS
(1-SPARE)

ODOR CONTROL
BLOWER

1.5 HP
3FLA

BLOWER PANEL
SEE NOTES 13  & 18

15A

LOAD SCHEDULE

DESCRIPTION
CONNECTED

LOAD
ESTIMATED

DEMAND
PUMP 1 11.0KVA 11.0KVA
PUMP 2 11.0KVA 11.0KVA
BLOWER 1.5KVA 1.5KVA
TRANSFORMER 25.0KVA 20.0KVA

TOTAL 48.5KVA 43.5KVA

1   CABLE AND MAIN DISCONNECT
SWITCH ARE SIZED FOR FUTURE
EXPANSION.  EQUIPMENT ON
THE LOAD SIDE OF THE
DISCONNECT SWITCH WILL
NEED TO BE RESIZED IN THE
EVENT OF AN EXPANSION



2" RGS CONDUIT

SERVICE HEAD

J

SCALE:  N.T.S.
B

3/4"

ELECTRICAL SERVICE RACK LAYOUT

CPS ENERGY
OVERHEAD

SERVICE

LOWEST CONDUCTOR MUST BE 12
FEET ABOVE FINISH GRADE.

SEE NOTE 39.
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SEE NOTE 37.

CONDUIT SEAL
SEE NOTE 19.

SEE NOTE 41.
200A MAIN FUSED
DISCONNECT SWITCH

SEE NOTE 20.

GROUND TO
BE BONDED

TO CONDUIT.

1"

SEE
NOTE

31.

2-2" (1-SPARE)

SEE NOTE 35.

2"

MAIN
DISTRIBUTION

PANEL

SEE NOTE 11.

SERVICE CONTACT POLE TO BE INSTALLED
BY CONTRACTOR 25' CLASS 5 OR BETTER.

SEE NOTE 40.
ATS
200A

2"

3/4" 3/4"

WEATHER PROTECTION
COVER (REFER TO CIVIL PLANS)

GUTTER

GUTTER ADDITIONAL SUPPORT COLUMNS

3'
SEE NOTE 14.WORK LIGHT SWITCH

AND DUPLEX GFI
RECEPTACLE (WP)
SEE NOTE 32.

SEE NOTE 17.

PVC
SLEEVE

(TYPICAL)

3'
SEE NOTE 14.
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2-2" (1-SPARE)
SEE NOTES

29 & 30.

SEE
NOTE 29.

LITHONIA MODEL #
DMW 2 LED L24 3000LM PCL WD MVOLT
GZ10 40K 80 CRI PMP4X WL9FEND24X
WORK LIGHT (4 PLACES)

HORIZONTAL FRAMING
SUPPORT. (TYPICAL)

SEE NOTE 34.

1"

2"

SPD
SEE

NOTE
11.

SPD
COMBO
XFMR./
POWER
PANEL

3/4"

SCADA
PLC

PANEL
SEE NOTE 15.
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SEE

NOTE
11.

CONDUIT DRAWN FOR DIAGRAMMATIC PURPOSE ONLY. SPD IS THE ONLY EXCEPTION TO HAVE SIDE CONDUIT PENETRATIONS. ALL
OTHER CONDUIT PENETRATIONS SHALL BE AT THE BOTTOM OF THE ENCLOSURE.  SEE NOTES 24 & 25.
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1. ALL ELECTRIC CONDUIT SHALL BE CONCRETE ENCASED 24 INCHES BELOW GRADE.
2. ABOVE GROUND CONDUIT SHALL BE RIGID ALUMINUM.  PVC COATED ALUMINUM

CONDUIT SHALL BE PROVIDED ON AREAS WHERE CONCRETE COMES IN CONTACT WITH
ALUMINUM CONDUIT.

3. UNDER GROUND CONDUIT SHALL BE PVC SCHEDULE 40 CONDUIT.  SEE DETAILS B AND D
ON SHEET E13.

4. ALL ENCLOSURES AND DISCONNECT SWITCHES MUST BE PAD-LOCKABLE.  PUMP
CONTROL PANEL SHALL BE SINGLE DOOR, WALL MOUNTED TYPE WITH 480V EQUIPMENT
LOCATED IN THE RIGHT SIDE.  INSTALL ONE PUMP CONTROL PANEL FOR EACH PUMP.
LEVEL CONTROL PANEL SHALL BE COMMON TO ALL PUMP CONTROL PANELS FOR
AUTOMATIC CONTROL.  ALL ENCLOSURES AND JUNCTION BOXES MUST BE WHITE
ENAMELED COATED ON EXTERIOR.

5. ALL MOUNTING HARDWARE, FITTINGS AND STRUT CHANNEL SHALL BE 316 STAINLESS
STEEL. ALL ENCLOSURES SHALL BE NEMA 4X, 316 STAINLESS STEEL WITH WHITE
ENAMELED COATING ON EXTERIOR.

6. ALL DISCONNECTS SHALL BE NEMA 4X, 316 STAINLESS STEEL.
7. SERVICE RACK STRUTS NEED TO BE 1-1/2" MINIMUM 316 STAINLESS STEEL AND SHALL BE

MOUNTED ON 4" DIAMETER, 1/2" THICK STRUCTURAL HOT DIP GALVANIZED STEEL TUBE.
STRUT CHANNEL ENDS SHALL BE PROTECTED WITH END CAPS.

8. THERE SHALL BE 6" MINIMUM SPACING BETWEEN EQUIPMENT MOUNTED ON THE RACK
WITH THE EXCEPTION OF THE SPD.  ALLOW 2 FEET CLEARANCE FOR SERVICE OF PANEL
A/C UNIT.

9. ELECTRICAL RACK SHALL HAVE SUPPORT COLUMNS EVERY 5 FEET.
10. 20 AMP, SPDT, CENTER OFF, INDUSTRIAL TOGGLE SWITCH.

11. PROVIDE A SURGE PROTECTIVE DEVICE IN A SEPARATE WHITE ENAMEL COATED
EXTERIOR ENCLOSURE ADJACENT TO THE SAFETY SWITCHES, MDP AND COMBO
TRANSFORMER/POWER PANEL (IF MANUFACTURER DOES NOT MAKE AN INTEGRATED
SPD FOR THE MDP AND COMBO/TRANSFORMER/POWER PANEL.)  DEVICE MUST ADHERE
TO UL1449 4TH EDITION STANDARDS. REFER TO SPECIFICATION 16451.  PROVIDE
BREAKER FOR SURGE PROTECTIVE DEVICE AS RECOMMENDED BY MANUFACTURER.
TAPPED FEEDER SIZE SHALL BE MINIMUM OF #10 AWG UNLESS REQUIRED TO BE LARGER
PER MANUFACTURER REQUIREMENTS.  LENGTH MUST BE AS SHORT AS POSSIBLE,
UNLESS DIRECTED OTHERWISE BY MANUFACTURER, BETWEEN THE EQUIPMENT THE
SPD IS PROTECTING TO THE SPD PANEL PER 2017 NEC ARTICLE 285.12 (2022 NEC
ARTICLE 242.24)

12. NOT ALL SPARE CONDUITS ARE SHOWN ON THIS SHEET.  SEE SITE PLAN FOR
ADDITIONAL SPARE CONDUITS.

13. ALL EQUIPMENT SHALL BE MOUNTED ON THE FRONT OF THE SERVICE RACK.  NO
EQUIPMENT SHALL BE MOUNTED ON THE BACK OF RACK.  ANY LENGTHENING OF THE
RACK TO BE APPROVED BY THE STRUCTURAL ENGINEER.

14. CANOPY SHALL EXTEND 3 FEET BEYOND THE ENCLOSURE SIDE EDGE. (THE AIR
CONDITIONER IS CONSIDERED THE ENCLOSURES SIDE EDGE.)

15. SEE SHEETS E9 AND E10 FOR SCADA PANEL INFORMATION.
16. GROUND RESISTANCE SHALL NOT EXCEED 5 OHMS AT ANY POINT.
17. GROUNDING CONNECTION TO SERVICE RACK.  SEE SHEET E13 DETAIL A. (TYPICAL).
18. ALL ELECTRICAL COMPONENTS SHALL BE NEMA  RATED.
19. SEALS MUST BE LOCATED WITHIN 18" OF ENCLOSURE PER NEC.
20. CONTRACTOR SHALL FOLLOW CPS ENERGY STANDARDS FOR RACK INSTALLATION.

21. MOISTURIZING PORT SHALL BE LOCATED ADJACENT TO TEST WELL.  MOISTURIZING
PORT IS 1-INCH PVC SCH 80 PIPE WITH 1/8-INCH DIAMETER PERFORATIONS TO ALLOW
WATER SEEPAGE 1 FOOT AWAY FROM GROUNDING ROD.

22. REFER TO STRUCTURAL DRAWINGS FOR CANOPY AND RACK STRUCTURAL DETAILS.
23. ALL PANELS SHALL BE GROUNDED WITH #6 COPPER GROUNDING CONDUCTOR PER

SAWS DIRECTION.
24. RACK SHOWN IS FOR DIAGRAMMATIC PURPOSE ONLY.  PLEASE SEE STRUCTURAL

DRAWINGS FOR CANOPY AND RACK CONSTRUCTION AND FOUNDATION DETAILS.
25. CONDUIT TOP PENETRATIONS, BACK PENETRATIONS AND SIDE PENETRATIONS ON ALL

PANELS AND JUNCTION BOXES REGARDLESS OF LOCATION ARE NOT ALLOWED.  SURGE
PROTECTIVE DEVICE IS THE ONLY EXCEPTION TO HAVE SIDE PENETRATIONS. CONDUIT
SHOWN ARE DRAWN FOR DIAGRAMMATIC PURPOSE ONLY.

26. PROTECTIVE DEVICES ARE SIZED PER NEC GUIDELINES.  CONTRACTOR SHALL SIZE
PROTECTIVE DEVICES PER NEC AND PER RESULT OF POWER SYSTEM STUDY.

27. 24" MINIMUM FROM GRADE TO BOTTOM OF ENCLOSURES.
28. DIELECTRIC COUPLINGS SHALL BE INSTALLED BETWEEN DISSIMILAR METALS IN ALL

CASES.
29. TWO (2) - ONE (1) INCH CONDUITS FOR FUTURE TELEPHONE LINE.  CONTRACTOR TO

TERMINATE CONDUIT ON TYPE "C" CONDUIT BODIES WITH CAP OPEN END TO PREVENT
INTRUSION OF MOISTURE AND DEBRIS BEHIND SCADA PANEL..

30. CONTRACTOR TO TERMINATE THE SPARE CONDUITS ON TYPE "C" CONDUIT BODIES AND
CAP FOR FUTURE ENCLOSURE INSTALLATION.

31. #4/0 COPPER GROUND CONDUCTOR FURNISHED AND INSTALLED BY CONTRACTOR
(TYPICAL).

32. PROVIDE LABELS FOR LIGHT SWITCHES AND RECEPTACLE.
33. EQUIPMENT MUST BE MOUNTED FACING EAST OR NORTH.
34. CONTRACTOR TO MOUNT HORIZONTAL FRAMING TO SUPPORT COLUMNS USING

U-BOLTS.  DO NOT DRILL IN SUPPORT COLUMN.
35. APPROVED GROUNDING ELECTRODE AND CLAMP FURNISHED AND INSTALLED BY

CONTRACTOR.  GROUND ROD SHALL BE   3/4" X 10'.  CONNECTION IS TO BE MADE BELOW
FINISH GRADE. GROUND RESISTANCE OF INSTALLED ROD W/O CONNECTIONS SHALL BE
MEASURED AND  REPORTED TO THE ENGINEER.

36. #6 COPPER TINNED GROUND CONDUCTOR (TYPICAL OF 9).
37. ALUMINUM CONDUIT BODY TYPE C. CONTRACTOR WILL LEAVE A GROUNDING

CONDUCTOR LOOP TO ALLOW GROUND RESISTANCE MEASUREMENT
38. 6" DUCTILE IRON COVER FOR GROUND TEST WELL AND MOISTURIZING PORT.  PVC PIPE

PROVIDED WITH THREADED CAP. SEE NOTE 21 AND 35.
39. CONTRACTOR MUST PROVIDE 24" OF WIRE ENDS EXTENDING OUT OF SERVICE HEAD

FOR CPS TO MAKE CONNECTIONS AND FOR FORMING A DRIP LOOP CONDUCTOR 4-3/0
CU.

40. INCOMING MAIN 200A NON FUSED DISCONNECT SWITCH. TOP OF ENCLOSURE MUST BE 5
FEET ABOVE FINISHED GRADE FOR BOTH FUSED AND NON FUSED DISCONNECT
SWITCHES.

41. POWER METER AND CODE 06 TRANSOCKETS FURNISHED BY CPS, AND INSTALLED BY
CONTRACTOR.

SCALE:  N.T.S.
A ELECTRICAL SERVICE POLE
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PANEL #2

E3

AC
INDUSTRIAL
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SCALE:  AS SHOWN
A SITE PLAN

NOTES:
1. FENCE SHALL BE GROUNDED AT EACH

CORNER WITH 3/4" X 10' GROUND ROD.
RODS SHALL BE LOCATED INSIDE THE
FENCE.

2. ALL GATES SHALL BE EQUIPPED WITH
GROUNDING STRAPS.  SEE LEGEND.

3. THERE SHALL BE A 20' SEPARATION
BETWEEN GROUND RODS.  SPACING
SHOWN ON PLAN IS FOR REFERENCE ONLY
AND MIGHT NOT BE TO SCALE.

4. ALL ABOVE GROUND CONDUIT SHALL BE
INSTALLED AS TO NOT CREATE A TRIPPING
HAZARD.

5. PVC COATED ALUMINUM CONDUIT SHALL BE
PROVIDED IN AREAS WHERE CONCRETE
COMES INTO CONTACT WITH ALUMINUM
CONDUIT AND SHALL BE USED FOR ALL
BURIED AND CONCRETE STUB-UPS.

6. GENERATOR SHALL BE BONDED TO
GROUNDING RING AT GROUNDING POINTS.

7. SEE SHEET E13 DETAIL A FOR GROUNDING
DETAILS FOR ALL RACKS AND FREE
STANDING ENCLOSURES.

8. CONTRACTOR SHALL OBSERVE NEC
WORKING SPACE REQUIREMENTS WHEN
LOCATING EQUIPMENT.

9. PROVIDE BARRIER PER NEC IN JUNCTION
BOX TO SEPARATE POWER AND SIGNAL
CABLES.

10. PANELS SHALL OPEN AWAY FROM WET
WELL.

11. SEE SHEET E12 DETAILS C, D, E & F FOR
JUNCTION BOX DETAIL.  SEE CIVIL
DRAWINGS FOR EXACT LOCATION OF
ACCESS COVER, STILLING WELL AND PUMP
NUMBERS. DO  NOT EXTEND SPARE
CONDUIT INSIDE WET WELL.

12. ALL GROUND GRID CONDUCTORS SHALL BE
CONTINUOUS EXCEPT WHERE SPLICING IS
UNAVOIDABLE.

13. MOISTURIZING PORT SHALL BE LOCATED
ADJACENT TO TEST WELL LESS THAN 1'
APART.

14. SEPARATION AMONG GROUNDING
ELECTRODE RODS AND WET WELL SHALL
BE 10-FEET.

15. IF LOCATION OF ELECTRIC SERVICE POLE
CHANGES DURING CONSTRUCTION PHASE,
CONTRACTOR SHALL NOTIFY ENGINEER
IMMEDIATELY FOR APPROVAL.

16. OVERHEAD CONDUCTORS MUST HAVE A
HORIZONTAL CLEARANCE WITHOUT WIND
OF 10 FEET FOR VOLTAGES UP TO 50KV.

17. UTILITIES NOT SHOWN FOR CLARITY.
EXISTING OVERHEAD LINES ARE
APPROXIMATION.  PLEASE SEE CIVIL
DRAWINGS FOR UTILITIES.

18. GROUND RESISTANCE MEASURE 5 OHMS
OR LESS. CONTRACTOR TO ADD
SUPPLEMENTAL GROUND RODS WHERE
NECESSARY TO ACHIEVE THE RESISTANCE
REQUIRED.

19. SEE SHEET E11 DETAIL A FOR ANTENNA
GROUNDING DETAILS.

20. DISCHARGE PRESSURE TRANSMITTER TO
BE INSTALLED IN A LOCATION WHICH
MAXIMIZES ACCURACY.  MODIFY PIPING AS
NEEDED TO MEET THIS REQUIREMENT.
REFER TO CIVIL PLANS FOR EXACT
LOCATION.

21. CONTRACTOR SHALL COORDINATE  WITH
CPS ENERGY AND COVER ALL COST FOR
LINE EXTENSION AND SERVICE DROP
INSTALLATION.

22. REFER TO SHEET SHEET E2 FOR
ADDITIONAL CABLES NOT LISTED IN
DUCTBANKS ON THIS SHEET.

23. EQUIPMENT MUST BE MOUNTED FACING
SOUTH WITH PROTECTIVE SHADE DETAIL
PER CIVIL/STRUCTURAL PLANS.

24. TOWER GROUND RING MUST BE AT LEAST 2
FEET AWAY FROM TOWER BASE.  TOWER
RING CONDUCTOR SIZE TO BE #4/0 BARE
TINNED COPPER AND BURIED THIRTY
INCHES BELOW GRADE.  BOND FENCE TO
TOWER GROUND GRID.

25. CPS ENERGY TRANSFORMER POLE MUST
HAVE 28 FOOT EASEMENT.

26. DUCTBANKS AND CONDUIT RUNS FOR
POWER SCADA SIGNAL WIRING SHALL BE
SEPARATED AND THEY SHALL MAINTAIN A
MINIMUM OF 12-INCH SEPARATION
BETWEEN DUCTBANKS.

27. GROUND GRID MUST USE ALL EXOTHERMIC
WELD TO MAKE A SOLID COMMON
GROUNDING LOOP.

2-2" C TO GENERATOR (1 SPARE)
        REFER TO SHEET E2 FOR CABLE SIZES.
1-1" C TO GENERATOR CONTROL
       4 -1/C #12, W/ 2- #12 GND
1-1" C TO GENERATOR BATTERY CHARGER
       REFER TO SHEET E2 DETAIL B FOR
       CABLE SIZES.
2-1" C TO GENERATOR HEATER (1 SPARE)
       REFER TO SHEET E2 DETAIL B FOR
       CABLE SIZES.

2-2" C TO PUMP  (1 SPARE)
      REFER TO SHEET E2 FOR CABLE SIZES.
2-1" C TO PUMP MONITORING
       PER CONTROLS

2-2" C TO PUMP (1 SPARE)
2-1" C TO PUMP MONITORING

2-1" C TO AREA LIGHT (1 SPARE) TYPICAL
1"C, 2-#10 W/ 1-#12GND

2-3" C TO ANTENNA  (1 SPARE)
       1-CAT6 CABLE
     REFER TO SHEET E10 DETAIL D
       SECTION 16920 FOR CABLE SIZES.

2-1" C (1 SPARE) TO DISCHARGE
        PRESSURE TRANSMITTER.

2X(#16 TW/SH/PR)
SEE CIVIL DRAWINGS FOR LOCATION.

2-2" C TO ELECTRICAL SERVICE POLE (1 SPARE)
REFER TO SHEET E2 FOR CABLE SIZES.
2-1" C SPARE CONDUITS FOR FUTURE

TELEPHONE LINE

2-3/4" C (1 SPARE) TO JUNCTION BOX FOR
PRESSURE TRANSMITTER & HEAT

        TRACE POWER.
SEE SHEET E11 DETAILS D AND E.

2-1" C TO TRANSDUCER (1 SPARE)
CABLE PER MANUFACTURER

2-1" C TO LEVEL FLOAT SWITCHES (1 SPARE)
8-#12

2-1"C TO AERATOR MOTOR(1 SPARE)
REFER TO SHEET E2 DETAILS A & B FOR

        CABLE DETAILS.
2-1"C TO AERATOR CONTROLS

PER CONTROLS

2

1

KEYED NOTES

CPS ENERGY
LINE EXTENSION

SEE NOTE 21.

4

5

4

 CPS ENERGY TRANSFORMER AND POLE
SEE NOTE 25.

10 9

SERVICE POLE & RACK
SEE NOTES 7 & 15-17.

AREA
LIGHT #2

TOWER
ENCLOSURE

ANTENNA TOWER
SEE NOTES 19 & 24.

4

3

5

6

7

8

9

10

GROUND MOISTURIZING PORT

GATE FLEXIBLE GROUNDING STRAP.

ABOVE GRADE TAIL FOR EQUIPMENT
CONNECTION. TO BE LOCATED FOR
PROPER EQUIPMENT ENTRANCE.
PENETRATION THRU CONCRETE TO HAVE
SCHEDULE 80 PVC PIPE SEGMENT.

#4/0 STRANDED BARE TINNED
COPPER WIRE, SOFT DRAWN
AS SHOWN ON PLANS
UNDERGROUND ELECTRIC
DUCTBANK
OVERHEAD SERVICEOH

PROPOSED CPS ENERGY
OVERHEAD ELECTRICOHE

EXISTING CPS ENERGY
OVERHEAD ELECTRIC

OHE

LEGEND

GROUNDING CONNECTION
EXOTHERMIC OR COMPRESSION

TEST WELL WITH GROUND ROD
CONNECTION 3/4" X 10' LONG.

GROUND ROD CONNECTION
3/4" X 10' LONG.

SEE NOTES
1 & 2

WET WELL
SEE DETAIL B

AND NOTES
10 & 11.

SCALE:  AS SHOWNB WET WELL

PUMP JUNCTION
BOXES

FLOAT SWITCHES
JUNCTION BOX

TRANSDUCER
JUNCTION BOX

9

10

23

PRESSURE
TRANSMITTER
AND HEAT TRACE
JUNCTION BOX
SEE NOTE 7.

APPROXIMATE
LOCATION OF
PRESSURE
TRANSMITTER
SEE NOTE 20.

8

6

SEE NOTE 7.

WET WELL
SEE NOTES 10 & 11.

4

ODOR CONTROL
BLOWER

JUNCTION BOX

11
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GENERAL NOTES

O
H A START 1STOP 1

TR1

X00

00X

(5 SEC)

CR1

C
P1

0X0

HT1

CR1

M1
PUMP 1 OFF

G

M1 PTT
PUMP 1 ON

R

ETM1

PUMP 1
HIGH TEMP

PUMP 1
SEAL LEAK

HT1

SL1

SSOL1
MO1

HT1 PTT

MOTOR 1
HIGH TEMP

A

SL1 PTT

PUMP 1
SEAL LEAK

A

SL1

PPR1
RESET PPR1

PUMP 1

PMR1
CP1

MOTOR 1
HIGH TEMP

PUMP 1
SEAL LEAK

PTT

RLY1LSC

AR1LSF

P1 N

LIT-1

M1
TR1

MO1

MO1 PTT

PUMP 1
OVERLOAD

A

CR1

PTT

CONTROL
POWER ON

W

AR ALTERNATING RELAY FOR FLOAT MODE
CCP COMPACT CIRCUIT PROTECTOR
CP CONTROL POWER RELAY
CR CONTROL RELAY
ETM ELAPSED TIME METER
HT MOTOR HIGH TEMPERATURE RELAY
LIT LEVEL CONTROLLER
LLR LOW LEVEL RELAY CUTOFF
LSC LEVEL SYSTEM WITH CONTROLLER
LSF LEVEL SYSTEM WITH FLOATS
M FULL VOLTAGE STARTER
MO MOTOR OVERLOAD RELAY

PMR PHASE MONITORING RELAY

PPR PUMP PROTECTION RELAY
PPT PUSH-TO-TEST
SL SEAL LEAK RELAY
SS COIL SURGE SUPPRESSOR
SSOL SOLID STATE OVERLOAD RELAY
TR TIMING RELAY

PUMP #2 MOTOR CONTROL SCHEMATIC
SCALE:  N.T.S.

D

O
H A START 2STOP 2

TR2

X00

00X

(10 SEC)

CR2

C
P2

0X0
CR1

M2
PUMP 2 OFF

G

M2 PTT
PUMP 2 ON

R

ETM1

PUMP 2
HIGH TEMP

PUMP 2
SEAL LEAK

HT2

SL2

SSOL2
MO2

HT2 PTT

MOTOR 2
HIGH TEMP

A

SL2 PTT

PUMP 2
SEAL LEAK

A

PPR2
RESET PPR2

PUMP 2

PMR2
CP2

MOTOR 2
HIGH TEMP

PUMP 2
SEAL LEAK

PTT

P2 N

M2
TR2

MO2 PTT

PUMP 2
OVERLOAD

A

CR2

PTT

CONTROL
POWER ON

W

1. ALL INDICATING LAMPS SHALL BE
PUSH-TO-TEST TYPE.

2. A PUMP PROTECTION RELAY SHALL BE
PROVIDED FOR EACH PUMP INSTALLED AND
SHALL PROVIDE PROTECTION AGAINST
MOTOR HIGH TEMPERATURE AND PUMP SEAL
LEAK.

3. LEVEL SENSOR PROBES FOR PUMP CONTROL
ARE NOT ALLOWED.

4. NOT USED

5. PUMP PROTECTION RELAY CONTACT LOGIC
SHALL BE AS FOLLOW:

5.A. UNDER NORMAL CONDITIONS, N.C.
HIGH TEMP CONTACT IS OPEN, AND
N.O. SEAL LEAK CONTACT IS OPEN.

5.B. UNDER MOTOR HIGH TEMP CONDITION,
THE N.C. HIGH TEMP CONTACT
CLOSES.

5.C. UNDER PUMP SEAL LEAK CONDITION,
THE N.O. SEAL LEAK CONTACT
CLOSES.

6. THE CONTACT OF THE OVERLOAD RELAY FOR
THE FULL VOLTAGE  STARTER SHALL BE OPEN
UNDER NORMAL CONDITION AND SHALL
CLOSE UNDER OVERLOAD CONDITION.

PANEL
FAN FORCED

HEATERTHERMOSTAT

(SET AT 40ºF)

LIFT PUMP NO. 2
CONTROL

SEE DETAIL D

120V POWER FROM POWER PANEL A NL

SPARE

P2 N

N

105

106

110

120

121

125

130

135

140

145

146

147

150

155

160

165

180

175

170

205

206

210

220

221

225

230

235

240

245

246

247

250

255

260

265

280

275

270

PANEL
FAN FORCED

HEATERTHERMOSTAT

(SET AT 40ºF)

LIFT PUMP NO. 1
CONTROL

SEE DETAIL A

120V POWER FROM POWER PANEL A NL

SPARE

P1 N

N

100

101

102

PUMP CONTROL PANEL #2 CONTROL
POWER DISTRIBUTION SCHEMATIC

PUMP CONTROL PANEL #1 CONTROL
POWER DISTRIBUTION SCHEMATIC
SCALE:  N.T.S.

B

120,180,185

120,170,185

120,165,185

140,145,
185

130,132

121,135

106,185

200

201

202

220,280,
285

220,265,
285

240,245,
285

230,232

221,235
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N

E
L 

S
C

H
E

M
A

T
IC

206,285

LEGEND

EXTERNAL PANEL WIRING
INTERNAL PANEL WIRING

PUMP CONTROL PANEL (DARK
SIDE INDICATES CONNECTION
INTERNAL TO PANEL.)

120V POWER FROM LIFT PUMP NO. 1 CONTROL DISCONNECTING MEANS
(BREAKER LOCATED INSIDE PUMP CONTROL PANEL)

120V POWER FROM LIFT PUMP NO. 2 CONTROL DISCONNECTING MEANS
(BREAKER LOCATED INSIDE PUMP CONTROL PANEL)

E5

LLR LSC

LSF

HT2 SL2

RLY2LSC

AR2LSF

LIT-1

MO2

LLR LSC

LSF

O
H A

X00

PUMP 1
HAND

00X

O
H A

PUMP 1
AUTO

CP1

JUMPER

PUMP 1
PHASE
LOSS

M1

PUMP 1
RUN

STATUS

HT1

MOTOR 1
HIGH
TEMP

SL1

PUMP 1
SEAL
LEAK

MO1

PUMP 1
OVERLOAD

DISCRETE SIGNALS FOR SCADA SYSTEM

185

O
H A

X00

PUMP 2
HAND

00X

O
H A

PUMP 2
AUTO

CP2

JUMPER

PUMP 2
PHASE
LOSS

M2

PUMP 2
RUN

STATUS

HT2

MOTOR 2
HIGH
TEMP

SL2

PUMP 2
SEAL
LEAK

MO2

PUMP 2
OVERLOAD

DISCRETE SIGNALS FOR SCADA SYSTEM

285

220,270,
285

PUMP #1 MOTOR CONTROL SCHEMATIC
SCALE:  N.T.S.
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 DESIGN AND TESTING

GRUBB ENGINEERING, INC.

TBPE FIRM REGISTRATION NO. 3904
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NOTES:
1. DISTANCE BETWEEN INTERIOR PANEL AND ANY COMPONENT

SHALL BE AT LEAST 5".
2. DISTANCE BETWEEN EXTERIOR PANEL AND INTERIOR PANEL

SHALL BE AT LEAST 2".
3. DESIGN WILL COMPLY WITH MINIMUM SEPARATION DISTANCES

AMONG INTERNAL COMPONENTS AS SHOWN.
4. THE CONTRACTOR SHALL REFER TO THE PLANS AND

SPECIFICATIONS FOR MORE DETAILED EQUIPMENT
REQUIREMENTS.

5. SEE INTERNAL LAYOUTS FOR FURTHER PANEL DETAILS.
6. NOT USED.
7. CONTRACTOR SHALL PROVIDE BARRIER BETWEEN ALL

DISSIMILAR VOLTAGES.
8. ALL INDICATING LAMPS SHALL BE PUSH-TO-TEST TYPE.
9. PUMP PROTECTION RELAYS SHALL BE PROVIDED FOR EACH

PUMP INSTALLED. AT A MINIMUM PROVIDE PROTECTION
AGAINST MOTOR HIGH TEMPERATURE AND PUMP SEAL LEAK.

10. INSULATION IS REQUIRED FOR ALL ENCLOSURES EQUIPPED
WITH A/C UNIT, INCLUDING SCADA ENCLOSURES AND LEVEL
CONTROL ENCLOSURES.  SEE DETAIL B.

11. INSTALL INSULATING SHEETS IN THE INTERIOR SURFACES OF
THE PANEL, INCLUDING DOOR(S). NOT REQUIRED FOR INTERNAL
SWING PANELS.

W

CONTROL
POWER ON

PUMP 1

PUMP 1
STOP

ETM

PUMP 1
START

PUMP 1
OFF

HAND  AUTO

R

PUMP 1
ON

G

PUMP 1
OFF

PUMP 1
OVERLOAD

PPR1
RESET

4

3

2

1

2

1

4

3

FULL
VOLTAGE

STARTER 1

NEMA 2

M1

PMR1

STATUS

190
380200

400

210
420

220
440

230
460

240
480

250
500

15A

120-VAC
EXTERNAL
SOURCE

MINIATURE
BREAKERS

L N G

CATALOG No. DAH2001A
VOLTS 115 WATTS 200

CAUTION SURFACE MAY BE HOT

L2L1

HEATER

5" X 5"
CLEAR AREA
FOR SAFETY

SCADA SIGNAL
TERMINAL BOARD

AUTOMATIC
CONTROL
LOOP TB

PU
M

P 
#1 PUMP

SENSOR
TB

120-VAC
EXTERNAL

SOURCE

POWER
DISTRIBUTION

BLOCK

120-VAC MINI
BREAKERS

COMPACT CIRCUIT
PROTECTOR

(CCP1)

A

PUMP 1
HIGH TEMP

PUMP 1
SEAL LEAK

POWER
DISTRIBUTION
BLOCK

RESET

120 VAC COIL

A1 A2

L1 L2 L3

T2 T3T1

11
2 0 9

4
1

4 2

8 6

3
1

1

5

HT1

11
2 0 9

4
1

4 2

8 6

3
1

1

5

SL1

11
2 0 9

4
1

4 2

8 6

3
1

1

5

MO1

PPR1

SUPPLY

TEMPERATURE

LEAKAGE

1
2 9

4
1

4

8

3
1

1

5

CP1

TR1

11
2 0 9

4
1

4 2

8 6

3
1

1

5

CR1

A A

NO NCNC NO

15A 15A

4" 4"
5"

5"

6"

4"

INTERNAL SWING PANEL
30"H x 24"W x 12"D

MINIMUM ENCLOSURE SIZE

PANEL EXTERIOR

PANEL INTERIOR

PANEL CROSS
SECTION

1-INCH THICK, GLASS
WOOL WITH FRK FACING

SEE NOTES 1-11SCALE:  N.T.S.
A PUMP CONTROL PANEL LAYOUT (TYPICAL OF 2)

SEE NOTES 10-11.SCALE:  N.T.S.
B CLIMATE CONTROLLED PANEL INSULATION

E6

4" 4"
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ELECTRICAL POWER SYSTEMS
 DESIGN AND TESTING

GRUBB ENGINEERING, INC.

TBPE FIRM REGISTRATION NO. 3904
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S
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LE
V

E
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N
T

R
O

L
P

A
N

E
L 

LA
Y

O
U

T
 A

N
D

 C
O

N
T

R
O

L 
S

C
H

E
M

A
T

IC

POWER
SUPPLY120-VAC

EXTERNAL SOURCE
MINIATURE
BREAKERS

L N G

LLA

TRA

FLOAT
SWITCH

TERMINAL
BOARD

SCADA SIGNAL
TERMINAL BOARD

PUMP CONTROL
LOOP TERMINAL

BOARD

PU
M

P 
#1

PU
M

P 
#2

CAUTION SURFACE MAY BE HOT

5" X 5"
CLEAR AREA
FOR SAFETY

30"H x 24"W x 12"D
MINIMUM ENCLOSURE SIZE

W

CONTROL
POWER ON

HORN
SILENCE

INTERNAL SWING PANEL

INTRINSICALLY
SAFE RELAY

FOR HIGH
LEVEL FLOAT

CONTROLLER BACKUP FLOATS

INTRINSICALLY
SAFE ZENER

BARRIER

W
ET

 W
EL

L 
LE

VE
L

SR

4"

 MINIMUM A/C PERFORMANCE:
1,300 BTU @ 80ºF INTERNAL

ENCLOSURE AND 105ºF
EXTERNAL AMBIENT

120 VAC,
R134A GAS ONLY

2 FT CLEARANCE

REQUIRED FOR ALL PANEL A/C
UNITS

SEAL A/C UNIT PENETRATIONS WITH
APPROVED MEANS TO MAINTAIN THE

ENCLOSURE NEMA 4X CATEGORY

RED LIGHT BEACON HORN

H
LA

2 FT CLEARANCE
REQUIRED FOR ALL PANEL A/C

UNITS

CL N

ALARM HORN

SILENCE

TRA
R

ALARM
BEACON

SR

SR

535

545

550

540

506

500

540,550

W

CONTROL
POWER ON

PTT

CPF 600

510 LLA11 12
RLY3
LIT

525,600

507

511

516

18 19
RLY 6

SEE NOTE 2

SEE NOTE 7.

515

520

HLA 530, 600
SEE NOTE 2

525 LLR
LLA

125,225

530 TRA
HLA

535
(10 SEC.)

FLASHER

555

BOTH
CONTROLLER BACKUP FLOATS

LSC
125,125,
225,225

LSF
130,130,
230,230

LSB 556,561,600

X00

00X

0X0

LS
B

ALTERNATING RELAY
W/ INTEGRATED INTRINSICALLY

SAFE BARRIER

(LINE) 71 (INTRINSICALLY
SAFE SOURCE)

(NTRL) 82 (OFF)

BACKUP FLOATS

OFF

(PUMP 1) 93 (LEAD) AR1

(PUMP 2) 104 (LAG 1) AR2

LEAD

LAG1

(PUMP 3) 115 (LAG 2)

(PUMP 4) 126 (LAG 3)

560

565

570

575

580

585

590

595

LLR

AR
1

AR
2

ALTERNATING
RELAY

C
PF

HIGH LEVEL
ALARM TEST

BOTH

PANEL
FAN FORCED

HEATER

120V POWER FROM POWER PANEL A

NL

LEGEND

EXTERNAL PANEL WIRING
INTERNAL PANEL WIRING

LEVEL CONTROL PANEL (DARK
SIDE INDICATES CONNECTION
INTERNAL TO PANEL.)

THERMOSTAT 

(SET AT 40ºF) A/C UNIT

GNDL N

GNDL N

DC POWER
SUPPLY INPUT

GNDL N

LIT

WET WELL LEVEL
CONTROL SYSTEM

SEE DETAIL B

SPARE

CL N

LEVEL CONTROL PANEL FIELD

INTRINSICALLY SAFE
ZENER BARRIER

SAFE
ZONE

HAZARD
ZONE

GND

SUBMERSIBLE LEVEL
TRANSMITTER

+24 VDC

-24 VDC

DC POWER SUPPLY

FROM LEVEL
CONTROLLER LIT-1
ANALOG OUTPUT

TO SCADA PANEL WET
WELL LEVEL ANALOG

INPUT

LEVEL
CONTROLLER
LIT-1 ANALOG

INPUT

+

-

SHD

+

-

GND

 MINIMUM A/C PERFORMANCE:
1,300 BTU @ 80ºF INTERNAL

ENCLOSURE AND 105ºF
EXTERNAL AMBIENT

120 VAC,
R134A GAS ONLY

SEAL A/C UNIT PENETRATIONS WITH
APPROVED MEANS TO MAINTAIN THE

ENCLOSURE NEMA 4X CATEGORY

NOTES:

120V POWER FROM WET WELL LEVEL CONTROL SYSTEM DISCONNECTING MEANS
(BREAKER LOCATED INSIDE LEVEL CONTROL PANEL)

LOW LEVEL
ALARM

HIGH LEVEL
ALARM

INTRINSICALLY SAFE
ZENER BARRIER

RELAY

SAFE
ZONE

HAZARD
ZONE

HIGH LEVEL
BACKUP
FLOAT

HIGH LEVEL ALARM
TEST

SR

LS
B

130

501

502

503

504

505

556

561

SCALE:  N.T.S.
A LEVEL CONTROL PANEL LAYOUT

SCALE:  N.T.S.
B LEVEL CONTROL SCHEMATIC LOCATED IN LEVEL CONTROL PANEL

SCALE:  N.T.S.
C

LEVEL CONTROL PANEL CONTROL
POWER DISTRIBUTION SCHEMATIC

SCALE:  N.T.S.
D

WET WELL LEVEL TRANSMITTER
INSTRUMENT WIRING SCHEMATIC

E7

230

SEE NOTE 9
FOR SPECIAL

REQUIREMENT
FOR RELAYS LSC

AND LSF

LSBLSC LSF

ENCLOSURE
GROUNDING BAR
MADE OF TIN
PLATED COPPER.
SEE NOTE 10.

CPF

CONTROL
POWER

FAIL

LLA

LOW
LEVEL
ALARM

HLA

HIGH
LEVEL
ALARM

DISCRETE SIGNALS FOR SCADA SYSTEM

1. LEVEL CONTROLLER OUTPUT RELAYS RLY1 AND RLY2 SHALL BE ASSIGNED TO A PUMP
FUNCTION AND SHALL BE MANAGED BY A PUMPING ALGORITHM TO ALTERNATE THE LEAD
PUMP AND LAG PUMP FOR EACH PUMPING CYCLE.

2. LEVEL CONTROLLER OUTPUT RELAYS RLY3 AND RLY6 SHALL BE ASSIGNED FOR WET WELL
LOW LEVEL ALARM AND HIGH LEVEL ALARM RESPECTIVELY.  UNDER NORMAL WET WELL
LEVEL CONDITION, BOTH RELAYS SHALL BE DE-ENERGIZED AND CONTACTS OPEN.  UNDER
WET WELL LEVEL ALARM CONDITION, THE RESPECTIVE RELAY SHALL BE ENERGIZED AND
CONTACT CLOSED.

3. RELAY RLY3 (LOW LEVEL) IS A COMMON RELAY FOR ALL PUMPS INSTALLED.
4. HIGH LEVEL ALARM SHALL BE GENERATED WITH BOTH RELAY RLY6 (HIGH LEVEL) AND THE

HIGH LEVEL FLOAT.
5. ALL INDICATING LAMPS SHALL BE PUSH-TO-TEST TYPE.
6. THE LOAD OF EACH INTERNAL DIGITAL RELAY OF THE LEVEL CONTROLLER MUST BE

LIMITED TO NO MORE THAN ONE GENERAL PURPOSE RELAY COIL AND ONE TIME DELAY
RELAY COIL, OR TWO GENERAL PURPOSE RELAY COILS.

7. BACKUP FLOAT SWITCHES SHALL BE PROVIDED AS SHOWN.
8. ENCLOSURE SHALL INCLUDE A PANEL MOUNT A/C UNIT.  THE CAPACITY OF THE A/C UNIT,

FOR THE ENCLOSURE SIZE INDICATED, SHALL BE 1,300-BTU/HR FOR AN ENCLOSURE
INTERNAL TEMPERATURE OF 80ºF AND AND EXTERNAL AMBIENT TEMPERATURE OF 105ºF.

9. RELAYS LSC AND LSF SHALL BE OF THE NEMA INDUSTRIAL CONTROL RELAY TYPE WITH
STACKABLE MULTIPLE CONTACTS, AND EACH RELAY SHALL BE PROVIDED WITH TWO (2)
INDEPENDENT N.O. CONTACTS FOR EACH PUMP INSTALLED AND CONTROLLED
RESPECTIVELY.

10. INSTALL #6-AWG BARE STRANDED COPPER AND BOND TO COMMON GROUND FOR
SUPPLEMENTAL GROUNDING

BOTH
CTRLR FLTS

X00

SYSTEM IN
PRIMARY

(CONTROLLER)

00X

O
H A

SYSTEM IN
BACKUP
(FLOATS)

600
LSB

LEVEL
SYSTEM BOTH

SELECTED
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ELECTRICAL POWER SYSTEMS
 DESIGN AND TESTING

GRUBB ENGINEERING, INC.

TBPE FIRM REGISTRATION NO. 3904
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B
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W
E

R
 C

O
N
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R

O
L

P
A

N
E

L 
LA

Y
O

U
T

 A
N

D
 C

O
N

T
R

O
L 

S
C

H
E

M
A

T
IC

NOTES:

1. ALL INDICATING LAMPS SHALL BE PUSH-TO-TEST TYPE.

2. THE BLOWER INTERNAL THERMAL SWITCH IS CLOSED UNDER NORMAL CONDITION AND
SHALL OPEN UNDER BLOWER OVERTEMPERATURE CONDITION.

3. INSTALL #6-AWG BARE STRANDED COPPER AND BOND TO COMMON GROUND FOR
SUPPLEMENTAL GROUNDING.

B1 N

610 W

CONTROL
POWER ON

PTT

LEGEND

EXTERNAL PANEL WIRING

INTERNAL PANEL WIRING

BLOWER CONTROL PANEL (DARK SIDE
INDICATES CONNECTION INTERNAL TO
PANEL.)

120V POWER FROM BLOWER CONTROL POWER DISTRIBUTION
(BREAKER LOCATED INSIDE BLOWER CONTROL PANEL)

NEMA 00, 0, 1

FULL VOLTAGE
STARTER 1

120-VAC
EXTERNAL
SOURCE

MINIATURE
BREAKERS

CP1 BT1

TR1

SCADA SIGNAL
TERMINAL

BOARD

24"H x 20"W x 10"D
MINIMUM ENCLOSURE

SIZE

INTERNAL SWING PANEL

W

CONTROL
POWER

ON

BLOWER 1
OFF  ON

R

BLOWER 1
ON

G

BLOWER 1
OFF

A

BLOWER 1
OVERLOAD

A

BLOWER 1
OVERTEMP

COMPACT CIRCUIT PROTECTOR
(CCP1)

4"

5"

4"

6"

4"

POWER
DISTRIBUTION BLOCK

120V POWER FROM POWER PANEL

NL

BLOWER CONTROL SYSTEM
SEE DETAIL B

SPARE

B1 N

BS

BP
1

PMR1
BP1605

606

606

615

BLOWER 1
OFF ON

TR1 6250X

X0620

BT1

(30 SEC.)

SSOL1

SS

TR1
625 630,635

STARTER 1

BS1

BLOWER 1 OFF

G

PTT
BLOWER 1 ON

R

PTT
630

635

640

BS1

BS1

645

BLOWER 1
OVERLOAD

A
PTT

650

SSOL1

BT1 615,650

THERMAL
SWITCH

N.C.
BLOWER 1

OVERTEMP

A
PTTBT1

601

602

ELECTRICAL ABBREVIATIONS
BS BLOWER FULL VOLTAGE STARTER
BT BLOWER OVER TEMPERATURE RELAY
CCP COMPACT CIRCUIT PROTECTOR
CP CONTROL POWER
PMR PHASE MONITORING RELAY

PTT PUSH-TO-TEST
SS COIL SURGE SUPPRESSOR
SSOL SOLID STATE OVERLOAD RELAY
TR TIMING RELAY

E8

ENCLOSURE
GROUNDING BAR
MADE OF TIN
PLATED COPPER.
SEE NOTE 3.

SCALE:  N.T.S.
A ODOR CONTROL BLOWER PANEL LAYOUT

SCALE:  N.T.S.
B ODOR CONTROL BLOWER CONTROL SCHEMATIC

SCALE:  N.T.S.
C

ODOR CONTROL BLOWER CONTROL
POWER DISTRIBUTION SCHEMATIC
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ELECTRICAL POWER SYSTEMS
 DESIGN AND TESTING

GRUBB ENGINEERING, INC.

TBPE FIRM REGISTRATION NO. 3904

IA0

IA1

IA2

IA3

IA4

IA5

IA8

IA9

IA10

IA11

IA12

IA13

IA6

IA7

IA15

IB0

IA14

IB1

IB2

IB3

IB4

IB5

IB6

IB7

IB9

IB11

IB12

IB10

IB8

LEGEND
PHASE FAILURE RELAYPFR

NOTES:

1. ISOLATION RELAYS (IR*) ARE SINGLE POLE SINGLE THROW.
WIRE ALL RELAYS TO INPUT CARDS INCLUDING SPARES.

2. DESIGNATED POINTS MAY CHANGE DURING COORDINATION
MEETING WITH SAWS.  REFER TO SPECIFICATION 16921.

3. INPUT SIGNALS SHALL BE DE-ENERGIZED (0) FOR ANY NORMAL
CONDITION, AND EQUIPMENT AT REST.  INPUT SIGNALS SHALL
BE ENERGIZED (1) FOR ANY ALARM CONDITION AND FOR
EQUIPMENT OPERATING.

IB14

IB15

IB13

PLC (SCADA)SCADA PLC PANEL

I00

I01

ALLEN BRADLEY

I02

I03

I04

I05

I06

I07

I09

I10

I11

I12

I13

I15

+24VDC
FROM 24VAC POWER SUPPLY

I08

I14

I01

I02

I03

I04

I00

I05

I06

I07FUTURE/SPARE

I08

I09

I10

I11

LOW LEVEL ALARM

I12

HIGH LEVEL ALARM

I13

I14

I15

GENERATOR ON

TRANSFER FAIL

FUTURE/SPARE

5069-IB16 16-POINT 24VDC INPUT MODULE

TB

FROM LEVEL
CONTROL

PANEL

HLA

LLA

120VAC UPS POWER
(GENERAL INPUTS)

CONTROL POWER FAILCPF

FUTURE/SPARE

FUTURE/SPARE

FUTURE/SPARE

GENERATOR FAIL +24VDC

FUTURE/SPARE

FUTURE/SPARE

FUTURE/SPARE

UTILITY POWER FAILPFR1 AT ATS

PFR2 AT ATS
UTILITY

GENERATOR
PFR3 ON LOAD

SIDE OF ATS

FROM ATS

FUTURE/SPARE

FROM
STANDBY

GENERATOR

FUTURE/SPARE

FUTURE/SPARE

FUTURE/SPARE

FUTURE/SPARE

FUTURE/SPARE

IA0

IA1

IA2

IA3

IA4

IA5

IA8

IA9

IA10

IA11

IA12

IA13

IA6

IA7

IA15

IB0

IB4

IB3

IB2

IA14

IB5

IB6

IB7

IB8

IB8

IB10

IB11

IB12

IB13

IB14

IB15

IB1

FUTURE/SPARE

UPS

FUTURE/SPARE

FUTURE/SPARE

FUTURE/SPARE

LEVEL SYSTEM
SELECTION "CONTROLLER"

LEVEL SYSTEM
SELECTION "BACKUP FLOATS"

CTRLR
BOTH

FLTS
X00

00X

LEVEL SYSTEMLSB

SELECTION "BOTH"

UPS ON

E9

FUTURE/SPARE

FUTURE/SPARE

FUTURE/SPARE

FROM
SCADA
PANEL

FIELD WIRING AND
MOTOR CONTROL PANEL

5A ISOLATION OR
INTERPOSING

RELAYS

16 CHANNEL
DIGITAL INPUT

MODULE A
(GENERAL INPUTS)

16 CHANNEL
DIGITAL INPUT

MODULE B
(GENERAL INPUTS)

+24VDC
FROM 24VAC POWER SUPPLY

TB

120VAC UPS POWER
(GENERAL INPUTS)

5A ISOLATION OR
INTERPOSING

RELAYS

IC0

IC1

IC2

IC3

IC4

IC5

IC8

IC9

IC10

IC11

IC12

IC13

IC6

IC7

IC15

ID0

IC14

ID1

ID2

ID3

ID4

ID5

ID6

ID7

PLC (SCADA)SCADA PLC PANEL

I00

I01

ALLEN BRADLEY

I02

I03

I04

I05

I06

I07

I09

I10

I11

I12

I13

I15

+24VDC
FROM 24VAC POWER SUPPLY

I08

I14

I01

I02

I03

I04

I00

I05

I06

I07

5069-IB16 16-POINT 24VDC INPUT MODULE

TB

120VAC UPS POWER
(LIFT PUMP 1)

IC0

IC1

IC2

IC3

IC4

IC5

IC8

IC9

IC10

IC11

IC12

IC13

IC6

IC7

IC15

ID0

ID4

ID3

ID2

IC14

ID5

ID6

ID7

ID1

5A ISOLATION OR
INTERPOSING

RELAYS

16 CHANNEL
DIGITAL INPUT

MODULE C
(LIFT PUMP 1)

16 CHANNEL
DIGITAL INPUT

MODULE D
(LIFT PUMP 2)

+24VDC
FROM 24VAC POWER SUPPLY

TB

120VAC UPS POWER
(LIFT PUMP #2)

5A ISOLATION OR
INTERPOSING

RELAYS

PUMP #1 RUN STATUS

PUMP #1 HIGH TEMP

PUMP #1 SEAL LEAK

PUMP #1 MOTOR OVERLOAD

PUMP #1  IN
"HAND" CONTROL

PUMP #1 IN
"AUTO" CONTROL

M1

HT1

SL1

MO1

H O A
X00

00X

PUMP #1 PHASE LOSSCP1

SPARES
DEDICATED TO

PUMP #1

SPARES
DEDICATED TO

PUMP #1

ID9

ID10

ID11

ID12

ID13

ID15

ID14

I09

I10

I11

I12

I13

I15

I08

I14

ID8

ID9

ID10

ID11

ID12

ID13

ID15

ID14

ID8

PUMP #2 RUN STATUS

PUMP #2 HIGH TEMP

PUMP #2 SEAL LEAK

PUMP #2 MOTOR OVERLOAD

HT2

M2

MO2

SL2

PUMP #2  IN
"HAND" CONTROL

PUMP #2 IN
"AUTO" CONTROL

H O A
X00

00X

SPARES
DEDICATED TO

PUMP #2

PUMP #2 PHASE LOSSCP2

SPARES
DEDICATED TO

PUMP #2

SCALE:  N.T.S.
A

SCADA DIGITAL INPUTS

FIELD WIRING AND
MOTOR CONTROL PANEL

+24VDC

PFR3 CONTACT LOGIC:
OPEN = TRANSFER NORMAL
CLOSED = TRANSFER FAIL

UPS
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ELECTRICAL POWER SYSTEMS
 DESIGN AND TESTING

GRUBB ENGINEERING, INC.

TBPE FIRM REGISTRATION NO. 3904
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A
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E

T
A
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S

 #
2

DISC.
PRESS.

I in 0+

PLCSCADA PANELFIELD WIRING

8 CHANNEL
ANALOG INPUT

MODULE #1
LEVEL CONTROLLER

ANALOG OUTPUT PORT
(4-20 mA)

V/I in 0-

V in 0+

ANLG COM

I in 1+

V/I in 1-

V in 1+

ANLG COM

I in 2+

V/I in 2-

V in 2+

ANLG COM

I in 3+

V/I in 3-

V in 3+

ANLG COM

NC

NC

I in 4+

V/I in 4-

V in 4+

ANLG COM

I in 5+

V/I in 5-

V in 5+

ANLG COM

I in 6+

V/I in 6-

V in 6+

ANLG COM

I in 7+

V/I in 7-

V in 7+

ANLG COM

NC

NC

+

-

CUT & ISOLATE
SHIELD

-

+

ANALOG TERMINAL
BOARD

ATB-03

ATB-02

ATB-04

ATB-06

ATB-07

ATB-08

ATB-10

ATB-11

ATB-12

CUT & ISOLATE
SHIELD

TEMP.
SENSOR -

+

CUT & ISOLATE
SHIELD

ATB-01

ATB-05

ATB-09

ATB-14

ATB-15

ATB-16

ATB-13

ATB-19

ATB-18

ATB-20

ATB-22

ATB-23

ATB-24

ATB-26

ATB-27

ATB-28

ATB-17

ATB-21

ATB-25

ATB-30

ATB-31

ATB-32

ATB-29

+ -

FROM 24VDC
POWER SUPPLY

REFERENCE
DETAIL C

1. THIS DETAIL IS SHOWN PER SAWS LIFT STATION
SCADA DESIGN GUIDELINES.

2. INSTALL ONE ISOLATION RELAY FOR EACH
DISCRETE INPUT PROVIDED PER EACH MODULE
INSTALLED.  EACH DISCRETE INPUT LOOP SHALL BE
PRE WIRED FROM THE TERMINAL BOARD, TO
ISOLATION RELAY TO MODULE INPUT CHANNEL.
SIMILARLY, INSTALL ONE FUSED TERMINAL BOARD
WITH A 32-MA FUSE AND ASSOCIATED NEGATIVE
AND GROUND TERMINAL BOARDS FOR EACH
ANALOG INPUT CHANNEL PROVIDED BY THE
MODULE AND ALSO PRE WIRE THE ANALOG LOOPS.
ALL ISOLATION RELAYS TO BE SINGLE POLE SINGLE
THROW. WIRE ALL RELAYS TO INPUT CARDS,
INCLUDING SPARES.

3. CONTRACTOR SHALL PROVIDE ADEQUATE SPACE
FOR COMPONENT REMOVAL.  SCADA PANEL
SUBMITTAL SHALL SHOW OFFSET DISTANCES OF
COMPONENTS FROM ENCLOSURE EDGES AND
BETWEEN COMPONENTS.

4. AIR CONDITIONER SIZE IS AN APPROXIMATION.
CONTRACTOR TO SIZE AIR CONDITIONER PER
EQUIPMENT AND ENCLOSURE SIZE.  CATEGORY
ENCLOSURE INTERNAL TEMPERATURE SHALL BE
80°F AND EXTERNAL AMBIENT TEMPERATURE OF
105°F

5. RADIO LABEL SHALL HAVE SERIAL NUMBER.
6. REFER TO SPECIFICATION 16050 AND SHEET E9.
7. ALL INSTRUMENT SIGNAL CABLES (SHIELDED

CABLES) SHALL BE CONTINUOUS WITHOUT SPLICES.
8. THE UNINTERRUPTIBLE POWER SUPPLY SHALL BE

INSTALLED WITHIN THE SCADA ENCLOSURE
WITHOUT INTERFERING WITH ACCESS TO TERMINAL
STRIPS, RELAYS, SPACE HEATER OR ANY OTHER
TYPE OF DEVICE. THE SIZING OF THE UPS AND
EXTERNAL BATTERY TO PROVIDE 2 HOURS OF
EXTENDED RUNTIME AT 125% OF CONSTANT LOAD.

9. THE ENCLOSURE TEMPERATURE TRANSDUCER
SHALL BE PROVIDED WITH RTD TO COVER A
TEMPERATURE RANGE OF 0 TO 150-ºF.

10. ENCLOSURE SHALL BE RATED NEMA 4X, BE MADE
OF STAINLESS STEEL 316 AND SHALL BE WHITE
ENAMELED COATED.

11. SPACE HEATER SHALL BE PROVIDED WITH MINIMUM
SAFETY CLEARANCES INDICATED BY
MANUFACTURER TO PREVENT DAMAGE DUE TO
CLOSENESS TO HEATER.

12. THE ENCLOSURE DOOR SHALL BE PROVIDED WITH
AN INTERNAL FOLDING TABLE. AND A POCKET TO
STORE WIRING DIAGRAMS AND O&M INFORMATION.

13. INSULATION IS REQUIRED FOR ALL ENCLOSURES
EQUIPPED WITH A/C UNIT, INCLUDING SCADA
ENCLOSURES, AND LEVEL CONTROL ENCLOSURES.
SEE SHEET E6 DETAIL B.

14. INSTALL INSULATING SHEETS IN THE INTERIOR
SURFACES OF THE PANEL, INCLUDING DOOR(S).
NOT REQUIRED FOR INTERNAL SWING PANELS.

15. ALL CABLES, CONNECTORS, & PINOUT
CONNECTIONS SHALL BE SUBMITTED TO OWNER
FOR APPROVAL.

16. CONTRACTOR TO INTEGRATE, CONFIGURE AND
PROGRAM RELAYS.

17. CONTRACTOR SHALL FURNISH AND INSTALL
ADDITIONAL 8-POINT ANALOG INPUT CARD, IFM
MODULES AND CONNECTION CABLES FOR FUTURE
ANALOG INPUTS.

18. PROVIDE SPARE TERMINALS FOR ALL SPARE
INPUTS.

19. ALL CONNECTIONS TO BE HARDWIRED.  PLUGS ARE
SHOWN FOR DIAGRAMMATIC PURPOSE ONLY.

20. REFER TO SPECIFICATION 16921 FOR EQUIPMENT
DETAILS.

21. TIA/EIA 568B OSP CAT 6, #23 AWG ETHERNET
OUTDOOR, UL LISTED, 23 AWG WITH WATERPROOF
WATERTIGHT RATED IP67 RATED RJ45
CONNECTORS AT EACH END.  (DO NOT EXCEED 300
FEET.) CABLING WILL BE SUPERIOR ESSEX TYPE
BBDGE CABLE, COPPER CLAD CABLING, PART
NUMBER#:  ENDURAGAIN OSP SHIELDED SUPERIOR
ESSEX 04-001-64, NO SUBSTITUTIONS.

22. MOUNT CELLULAR ANTENNA ON TOP OF SCADA
PANEL IF CELLULAR SERVICE IS DEEMED
ACCEPTABLE TO SAWS INSPECTIONS. USE
OUTDOOR RATED COAXIAL CABLE FOR
CONNECTION.

23. UTP CAT6 JUMPER USE PURPLE COLOR FOR SCADA
DEVICES.

FROM PWR
PANEL

FROM PWR
PANEL

15A
2
1

SCADA PLC PANELFIELD WIRING

SCADA POWER DISTRIBUTION
SCALE:  N.T.S.

C

UPS
120VAC GFI

SUPPLY
POWER

+-

5A

4
3

6
5

UNIT
A/C

15A

5A

HEATER

24 VDC

SUPPLY
POWER

PLC

TO AI CARD
REFERENCE DETAILB FOR

WIRING SCHEMATIC

TO DI CARD
REFERENCE

SHEET E9.

ISOLATION RELAYS
REFERENCE SHEET

E9 DETAIL A. 24 VDC
POWER
SUPPLY

120VAC DEDICATED
NON-GFI
RECEPTACLE

120VAC DEDICATED
NON-GFI RECEPTACLE

5A

POE
INJECTOR

+-

-+

8
7

5A

W

120VAC DEDICATED
NON-GFI RECEPTACLE

SURGE
PROTECTOR

SCADA INTERIOR PANEL LAYOUT
SCALE:  N.T.S.

A
SEE NOTES 1-22

SCADA ANALOG INPUTS
SCALE:  N.T.S.

B

FROM PWR
PANEL

UPS SOURCE
RECEPTACLE

 MINIMUM A/C PERFORMANCE:
2,500 BTU @ 80ºF INTERNAL

ENCLOSURE AND 105ºF
EXTERNAL AMBIENT

120 VAC,
R134A GAS ONLY

2 FT CLEARANCE

REQUIRED FOR
ALL PANELS WITH

A/C UNITS

SEAL A/C UNIT
PENETRATIONS WITH

APPROVED MEANS
TO MAINTAIN THE

ENCLOSURE NEMA
4X CATEGORY

SPD

POWER
SUPPLY 01

120-VAC
SOURCE

A/C UNIT
RECEPTACLE

MINIATURE
BREAKERS

AREA DEDICATED FOR 120-VAC
EXTERNAL SOURCE

AREA DEDICATED FOR
DC POWER SUPPLY

AREA
DEDICATED FOR

PROTECTION
L N G

PLC

CAUTION SURFACE MAY BE HOT
HEATER

TERMINAL BOARD FOR
ANALOG INPUTS

GENERAL INPUTS INTERPOSING RELAYS

PUMP #1 INPUTS INTERPOSING RELAYS PUMP #2 INPUTS INTERPOSING RELAYS

GENERAL INPUTS TERMINAL BOARD
PUMP #2 INPUTS

TERMINAL BOARD
PUMP #1 INPUTS

TERMINAL BOARD

MINIMUM ENCLOSURE DIMENSIONS:
42" X 60" X 12"

AREA DEDICATED FOR
DISCRETE INPUT SIGNALS

AREA
DEDICATED
FOR ANALOG
INPUT
TERMINAL
BOARDS

GROUND

ENCLOSURE GROUNDING BAR
MADE OF TIN PLATED COPPER.
INSTALL #6-AWG BARE STRANDED
COPPER AND BOND TO COMMON
GROUND FOR SUPPLEMENTAL
GROUNDING

UNINTERRUPTIBLE
POWER SUPPLY

(UPS)

SIMPLEX NON-GFCI 20-A RATED RECEPTACLE, UNLESS OTHERWISE
REQUIRED BY A/C MANUFACTURER

SEE NOTE 8, 17-19

6"X5" MIN.
CLEAR AREA
FOR SAFETY

SEE NOTES 15-18, 20

ROUTER
+ -

POWER
SUPPLY 02
24VDC

MINIATURE
BREAKER

KEEP
BROADBAND
EQUIPMENT
TOGETHER SEE
DETAILS C AND D
ON THIS SHEET.

SMA
-JE

ALL FUSES SHALL
BE 32-mA

SCADA PANEL COMMUNICATIONS
SCALE:  N.T.S.D

FIELD WIRING

SEE
NOTE 23.

SEE
NOTE 23.

SCADA/PLC PANEL

ETHERNET
SWITCH

PER
SPECIFICATION

16921

BATTERY
PACKS

UPS
SNMP
WEB-
CARD

LAN2
PORT

LAN3
PORT

LAN1
PORT

SERIAL
PORT

SMC-M CONNECTOR

SMA-JE
TO THCFF
ADAPTER

CELLULAR
ANTENNA

MOUNTED TO
SCADA PANEL

POE
INJECTOR

BROADBAND
RADIO

SEE
NOTE 23.

ROUTER SURGE
PROTECTOR

SEE NOTES 15-16, 20-22

NOTES:

E10

MOXA

POE

A
M
P

ROUTER

ETHERNET
SWITCH

PLC
PROCESS

PORT 1

LAN4
PORTSEE

NOTE 23.

ETHERNET
SWITCH

-+
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ELECTRICAL POWER SYSTEMS
 DESIGN AND TESTING

GRUBB ENGINEERING, INC.

TBPE FIRM REGISTRATION NO. 3904
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 #
1

E11

TOP SECTION

CLAMP AND
HANGER AT 3'
INTERVALS

CLAMP AND
HANGER AT 3'
INTERVALS

MID SECTION
(MULTIPLE REQUIRED)

REFER TO SHEET E13
DETAIL B & D FOR DUCTBANK

INSTALLATION

CONCRETE SLAB
FOUNDATION (SEE

STRUCTURAL
PLANS AND

SPECIFICIATONS)

ENCLOSURE TOP, BACK AND SIDE
 PENETRATIONS NOT ALLOWED

4'

3/4" X 10' GROUND ROD
WITH CADWELD CONNECTION

SEE SITE PLAN FOR OTHER RODS/CABLE.

TOWER GROUND BAR OR LUGS
SEE NOTES 7, 11, 13 & 14.

PVC SLEEVE
TYPICAL

SEE NOTES 6 & 18.

SIDE ARM ANTENNA
MOUNTING BRACKET

REFER TO DETAIL B
ON THIS SHEET

CAP PLATE

AIR TERMINAL
SEE NOTE 15.

 SEE NOTES 7, 11, 14, 20-21, 25 & 39.

EXOTHERMIC WELD

EXOTHERMIC WELD
SEE NOTE 23.

CAT 6 SUPERIOR
ESSEX PART #
04-001-64

SEE NOTE 19.

EXOTHERMIC WELD

SEE NOTES 6 & 22.

SEE NOTE 22.

BROADBAND RADIO
AND ANTENNA. SEE
NOTES 5 & 13.

SEE NOTES 21, 25 & 37.

SEE NOTE 16.

50'

60'

TOWER
ENCLOSURE

SCALE:  N.T.S.
A

SIDE VIEW SCADA ANTENNA TOWER & RADIO PANEL
SEE NOTES 1-25 & 31-40.

SEE NOTES 11, 14, 17-18 & 33.

MIN NO. 2 AWG SOLID
TINNED COPPER BARE

SEE NOTE 38.

SEE NOTE 34
CAT6 UTP

CORD GRIP

#4/0 AWG TINNED
COPPER

3" PVC COATED ALUMINUM
CONDUIT TO SCADA PANEL

SEE NOTE 40.

#6 GROUND FROM GROUND BUS BAR

SEE NOTE 36.
SEE NOTE 35.

NOTES:
1. CONTRACTOR SHALL PROVIDE TOWER PER

SPECIFICATION 17600.
2. CONTRACTOR TO USE CABLE CLAMPS AND

HANGERS BY ANDREW OR EQUAL SUITABLE FOR
HANGING COAX CABLE. HOSE CLAMPS AND WIRE
TIES ARE NOT ALLOWED.

3. ANTENNA TOWER SHOWN IS FOR DIAGRAMMATIC
PURPOSES ONLY.  FOR REQUIRED MATERIAL
SPECIFICATIONS, EQUIPMENT INSTALLATION,
NOTES AND TOLERANCES SEE MANUFACTURER
DRAWINGS.

4. AZIMUTH IS BASED ON THE CLOCKWISE ANGLE
FROM TRUE NORTH AS SHOWN.

5. CONTRACTOR SHALL SUPPLY ALL ASSOCIATED
EQUIPMENT FOR TOWERS PER SPECIFICATION
17600.

6. REFER TO SAWS LATEST DESIGN GUIDELINES AS
REQUIRED BY SAWS, FOR TOWER GROUNDING
DETAIL, COMPLY WITH TOWER GROUNDING
REQUIREMENTS PER TOWER MANUFACTURER.

7. TOWER GROUND BAR OR LUG SHALL BE MADE OF
TIN PLATED COPPER.  DO NOT DRILL TOWER
STRUCTURE. USE HARGER P/N TGBI14212TGBKT
FOR MOUNTING.  USE TWO HOLE LUGS AT
BUSBARS.

8. CAT 6 CABLE SHALL BE ROUTED THROUGH
PULLBOX AND UP TOWER USING CABLE CLAMPS.
CABLE SHALL NOT BE ROUTED THROUGH TOP OF
PULLBOX.  TOP AND SIDE PENETRATIONS WILL NOT
BE ACCEPTED.

9. ALL UNDERGROUND ELECTRIC CONDUIT SHALL BE
CONCRETE ENCASED 24 INCHES BELOW GRADE.

10. ALL ENCLOSURES AND DISCONNECTS SHALL BE
PAD-LOCKABLE.

11. ALL MOUNTING HARDWARE AND STRUT CHANNEL
SHALL BE 316 STAINLESS STEEL.  ALL ENCLOSURES
SHALL BE NEMA 4X, UNLESS OTHERWISE NOTED.

12. GROUND RESISTANCE SHALL BE AS MINIMUM AS
POSSIBLE, BUT IN NO CASE SHALL EXCEED 5 OHMS.

13. CONTRACTOR SHALL PROVIDE ALL ASSOCIATED
EQUIPMENT FOR MOUNTING ANTENNA TO THE
TOWER AT AN ELEVATION OF 50 FOOT ON A 60
FOOT TOWER.

14. REFER TO SPECIFICATION 17600 FOR ADDITIONAL
DETAILS.

15. THE COMPLETED INSTALLATION OF THE LIGHTNING
PROTECTION SYSTEM SHALL MEET THE
"INSTALLATION REQUIREMENTS FOR LIGHTNING
PROTECTION SYSTEMS UL96A OF UNDERWRITERS
LABORATORIES CURRENT EDITION AND NFPA 780
CURRENT EDITION.  A CERTIFICATE OF
COMPLETION FROM AN AUTHORITY HAVING
JURISDICTION SHALL BE FURNISHED TO THE
OWNER UPON COMPLETION.  CONTRACTOR TO
REFER TO TOWER MANUFACTURER GUIDELINES
FOR INSTALLATION OF LIGHTNING PROTECTION
SYSTEM.  CONTRACTOR TO REFER TO RADIO
MANUFACTURER FOR AIR TERMINAL MOUNTING
REQUIREMENTS.

16. 10-FOOT CLIMB GUARDS SHALL BE PROVIDED TO
EACH SIDE OF THE TOWER.  MUST BE CUSTOM
MADE IF MANUFACTURER IS UNABLE TO PROVIDE
THEM.

17. THE LIGHTNING PROTECTION UNIT WILL BE
CONTAINED IN AN NEMA 4 ENCLOSURE AT THE
BASE OF THE TOWER TO INCLUDE A BUS BAR FOR
BONDING AND GROUNDING.  ONE BUS BAR AND A
TOWER LIGHTNING 4 FT COPPER TINNED AIR
TERMINAL SHALL BE REQUIRED TO BE BONDED AT
TOP OF TOWER.  LIGHTNING PROTECTION UNITS,
SURGE PROTECTION MODULES, BUS BARS AND AIR
TERMINALS WILL BE BONDED AND GROUNDED IN
ACCORDANCE WITH MANUFACTURERS'
STANDARDS AND MEET OR EXCEED TIA-607D
STANDARDS.  AS TECHNOLOGY ADVANCES OVER
TIME, COORDINATE WITH SAWS STANDARDS ON
LIGHTNING PROTECTION DEVICES.

18. CONTRACTOR TO USE #6 AWG 19 STRAND CABLE
WITH GREEN INSULATION.

19. CONTRACTOR TO USE #2 AWG SOLID BARE TINNED
COPPER.  MUST BE  ON THE TOWER AND AT THE
CENTER OF BUS BAR

20. TELECOMMUNICATIONS BONDING AND GROUNDING
OF TOWER MUST COMPLY WITH ANSI/TIA/EIA-607-D
AND TIA/EIA-222 LATEST EDITIONS.

21. ALL MECHANICAL CONNECTIONS FOR BONDING
AND GROUNDING MUST USE ANTIOXIDANT
COMPOUND HARGER P/N HCAJC1/2  OR HCAJC8 OR
OWNER APPROVED EQUAL.

22. CONTRACTOR TO USE #4/0 BARE COPPER TINNED
FOR TOWER GROUNDING RING SYSTEM.

23. MUST BE EXOTHERMIC WELD AT THE CENTER OF
THE BUS BAR AND AT THE TOWER GROUND RING.

24. PROVIDE CABLE SERVICE LOOPS AT BOTTOM AND
TOP OF TOWER

25. FOR GROUNDING AND BONDING USE
COMPRESSION LUGS LONG BARREL HARGER P/N
GECLB62A OR OWNER APPROVED

26. REFER TO SPECIFICATION 16050 FOR SWITCH AND
NAMEPLATE REQUIREMENTS.

27. SEE STRUCTURAL PLAN DRAWINGS FOR
FOUNDATION.

28. CONTRACTOR TO REMOVE IRREGULARITIES AND
TO PROVIDE SMOOTH FINISH, PAINT EXPOSED
AREA   SAFETY YELLOW.

29. GROUND ROD SHALL BE BONDED TO SITE
GROUNDING SYSTEM.

30. LIGHT FIXTURE TO BE MOUNTED TWENTY-THREE
FEET ABOVE GRADE, WHICH INCLUDES THE 3' BASE.

31. WHERE THERE ARE OBSTUCTIONS TO INSTALLING
ONE OF THE SIDES OF THE GROUND RING AS
SHOWN, EXTEND THE GROUND RING FROM THE
MIDPOINT OF THE UNOBSTRUCTION PORTION
DIRECTLY AWAY FROM THE EQUIPMENT. THIS
SUBSTITUTE LENGTH OF CONDUCTOR SHALL BE
EQUIVALENT IN LENGTH TO THE PORTION THAT
WAS OBSTRUCTED AT THE END OF THIS
SUBSTITUTE LENGTH, BOND TO A NEW GROUND
ROD.

32. ALL TELCOM GROUNDING CONDUCTORS ARE
TINNED.

33. AMERICAN PRODUCTS UTILITY WITH WOOD
BACKER AND WALL MOUNT KIT ENCLOSURE:
AMW-242410-A, BACKER: AMW-2420-WB WALL
MOUNT: AMW-WM SEE NOTES 14, 17 AND 18.

34. CAT6 STP FROM ANTENNA.
35. #6 GROUND FROM LPU TO GROUND BUS BAR
36. MECHANICAL DOUBLE LUG CONNECTION
37. SURGE ARRESTOR TRANSTECTOR CPX SYSTEM

MODULE: 1000-1117, CHASSIS:  1101-1137
38. EXOTHERMIC WELD TO TOWER GROUND RING

CONDUCTOR FROM BUSBAR TO TOWER GROUND
RING.

39. GROUND BUS INSIDE ENCLOSURE. GROUND BUS
SHALL BE HARGER - TGBI14212TGB. LOCATED
INSIDE THE ENCLOSURE (SHOWN HERE FOR
CLARITY.)

40. COPPER GROUND WIRE IN 1"C FROM TOWER
ENCLOSURE GROUND BUS

41. HTCR* IMPLIES HEAT TRACE CURRENT SENSING
RELAY.

42. PROVIDE LITTELFUSE CURRENT SENSING RELAY
ECS40A.

43. MOUNT PHOTOCELL ON NORTH SIDE OF CANOPY.

3/4" X 10' GROUND
ROD WITH CADWELD

CONNECTION.
SEE NOTE 29.

#4/0 BARE COPPER TINNED
GROUND WIRE CONTINUOUS

GROUND POLE TO GREEN
GROUND WIRE WITH

INTERIOR GROUNDING
LUGS ACCESSIBLE FROM

OPENING

HAND HOLE WITH ALUMINUM
COVER AND STAINLESS
STEEL SCREWS.

PVC CONDUIT, CONCEAL ALL
WIRING IN POLE AND TROUGHS

POLE:
 LITHONIA MODEL

SSA205GDM19VDDDB

FIXTURE:
LITHONIA
KAD LED 60C 700 40K
R4 MVOLT SPD 06
PER5 HS DDBXD
DLL127F1.5JU

 SEE NOTES 27 AND 28.

FINISHED GRADE

STAINLESS STEEL ANCHOR
BOLTS PROVIDED BY
MANUFACTURER. MINIMUM
OF 3' - 0" LONG.
PROVIDE BOTTOM NUT FOR
LEVELING AND DOUBLE NUTS
ON TOP BASE COVER.

36"

2" CHAMFERED EDGESANCHOR BOLT PROJECTION

36" LONG BARE COPPER
WIRE OUT OF BASE

AREA
LIGHT #1

AREA
LIGHT #2

L

AUTO

OFF

HAND

12
0V

PC1

FR
O

M
 P

O
W

ER
 P

AN
EL

 

L

N

PC   -PHOTO CELL CONTACTOR
SW  -20 AMP, SPDT, CENTER OFF, INDUSTRIAL TOGGLE SWITCH

SW1

AUTO

OFF

HAND

PC2

SW2

SEE NOTES 26-30.

SCALE:  N.T.S.C
AREA LIGHT WIRING DIAGRAM

FR
O

M
 P

O
W

ER
 P

AN
EL

 A

HTC

HEAT TRACE
THERMOSTAT

12
0 

VA
C

HTTSET AT 40° F
HTC

TERMINAL POINT IN HEAT TRACE PANEL DARK SIDE
INDICATES CONNECTIONS INTERNAL TO PANEL.

PR
ES

SU
R

E
TR

AN
SM

IT
TE

R

CB

GFPE

H
TC

R
1

TE
ST

HTCR1

R

PANEL NAMEPLATE

TE
R

M
IN

AL
 B

LO
C

K

R
EL

AY
S 

AN
D

 C
O

N
TA

C
TO

R

HEAT TRACE
CABINET

THERMOSTAT

#2/0 AWG TINNED COPPER
INSIDE A 1.25" RIGID

ALUMINUM CONDUIT
(TYPICAL OF  3.)

TEST WELL

#4/0 AWG TINNED COPPER
GROUND CONNECTION TO

TOWER PANEL GROUND BUS

#4/0 AWG BARE STRANDED
COPPER GROUND RING

SEE NOTE 31.
GROUND ROD (TYPICAL)

EXOTHERMIC WELD (TYPICAL)

TOWER ENCLOSURE

SCALE:  N.T.S.B
ANTENNA CABLE ROUTING AND GROUNDING DETAILS PLAN VIEW

SEE NOTES 31-32.

SCALE:  N.T.S.D
PRESSURE TRANSMITTER HEAT TRACE CONTROL

SEE NOTES 41-42 SCALE:  N.T.S.E
HEAT TRACE PANEL

SCALE:  N.T.S.F
LIGHT POLE FOUNDATION (TYP. OF 2)

SEE NOTE 43.

N

191.04

ANTENNA
ORIENTATION

TO STEVENS RANCH

TOWER GPS COORDINATES
LATITUDE:       29D 29M 43.12N
LONGITUDE:   98D 45M 40.86W

JUMPERED OR
SLUGGED FUSE BLOCK
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1. SEAL ALL CONDUITS ENTERING WET WELL. SEALS
SHALL BE INSTALLED ABOVE STRAIGHT CONDUIT
BODIES. SEALS MUST BE LOCATED WITHIN 18" OF
THE ENCLOSURE PER NEC.  SEAL CONDUITS
PROPERLY TO PREVENT GASES FROM ENTERING
ELECTRICAL BOXES.

2. SUBMERSIBLE TRANSDUCER CABLE SHALL BE
ROUTED THROUGH CONDUIT EMBEDDED IN WET
WELL TOP SLAB DIRECTLY TO LEVEL CONTROL
PANEL.

3. THIS JUNCTION BOX DETAIL APPLIES TO ALL
JUNCTION BOXES INSTALLED TO CONNECT MOTORS
SUCH AS PUMPS, BLOWERS, OR ANY SPECIAL
MOTOR APPLICATION REQUIRED BUT NOT SHOWN
ON THESE STANDARD DRAWINGS.

4. JUNCTION BOXES SHALL BE SIZED TO MEET THE
INTERNAL DIMENSIONS, BASED ON THE REQUIRED
SIZE OF POWER DISTRIBUTION BLOCK, WIRING
DUCTS AND NUMBER OF TERMINAL STRIPS FOR
PUMP SENSOR SIGNALS, BUT IN NO CASE SHALL
THE PUMP JUNCTION BOXES BE SMALLER THAN
20(H)X16(W)X8(D)-INCHES.

5. POWER DISTRIBUTION BLOCKS SHALL HAVE A
SHORT CIRCUIT RATING THAT EXCEEDS THE
MAXIMUM AVAILABLE FAULT CURRENT AT THE
SERVICE ENTRANCE.

6. SHOWN INTERNAL DIMENSIONS SHALL BE
MEASURED FROM EDGE OF BACK PANEL AND NOT
FROM THE ENCLOSURE BODY.

7. ALL ALUMINUM CONDUITS SHALL BE PROVIDED
WITH GROUNDING BUSHINGS AND SHALL BE
GROUNDED.

8. THIS JUNCTION BOX DETAIL APPLIES TO ALL
JUNCTION BOXES INSTALLED TO CONNECT FLOAT
SWITCHES, OR ANY INSTRUMENTATION AND
CONTROL DEVICE THAT IS INSTALLED BUT NOT
SHOWN ON THESE DRAWINGS, IN WHICH THE
WIRING CONSIST OF DISCRETE SIGNALS THAT
OPERATE AT 120-VAC, OR ANY OTHER VOLTAGE
SYSTEM, PROVIDED EACH VOLTAGE SYSTEM HAS
ITS OWN DEDICATED JUNCTION BOX.

9. INSTRUMENT WIRING SUCH AS FLOAT SWITCH
CABLES SHALL TERMINATE AT THE TERMINAL
STRIP.

10. JUNCTION BOXES SHALL BE SIZED TO MEET THE
INTERNAL DIMENSIONS, BASED ON THE REQUIRED
SIZE AND NUMBER OF TERMINAL STRIPS, AND THE
SIZE AND NUMBER OF WIRING DUCTS, BUT IN NO
CASE SHALL THE INSTRUMENTATION AND CONTROL
JUNCTION BOXES BE SMALLER THAN
16(H)X12(W)X8(D)-INCHES.

11. THIS JUNCTION BOX DETAIL APPLIES TO ALL
JUNCTION BOXES INSTALLED FOR ANALOG SIGNAL
WIRING FOR INSTRUMENTATION AND CONTROL
DEVICES SUCH AS SUBMERSIBLE LEVEL
TRANSMITTERS, DISCHARGE PRESSURE
TRANSMITTERS, OR ANY INSTRUMENTATION AND
CONTROL DEVICE THAT IS INSTALLED BUT NOT
SHOWN ON THESE DRAWINGS.

12. ANALOG SIGNAL CABLES SHALL BE CONTINUOUS
AND WITHOUT SPLICES, FROM INSTRUMENT,
THROUGH JUNCTION BOX, TO RESPECTIVE ANALOG
I/O MODULE OR DEVICE.  ANALOG SIGNAL CABLE
SHALL BE LOOPED AND TIED IN A NEAT MANNER
AND WITHOUT OVER BENDING.

13. ANALOG SIGNAL WIRING SHALL NOT BE MIXED WITH
ANY OTHER POWER, CONTROL OR SIGNAL WIRING.

14. JUNCTION BOXES SHALL BE SIZED BASED ON THE
SIZE, BENDING RADIUS, NUMBER OF LOOPS, AND
TOTAL NUMBER OF ANALOG SIGNAL CABLES
CONTAINED, BUT IN NO CASE SHALL THE
INSTRUMENTATION AND CONTROL JUNCTION
BOXES BE SMALLER THAN
16(H)X12(W)X8(D)-INCHES.

15. A DEDICATED GROUNDING CABLE SHALL BE
INSTALLED TO GROUND THE JUNCTION BOX AND
EACH CONDUIT BUSHINGS.

16. INSTRUMENT, WIRE ROPE AND ALL FASTENERS
SHALL BE OF STAINLESS STEEL 316 TYPE.

17. WEIGHT SHALL BE DRILLED AND TAPPED AT THE
CENTER TO ALLOW A BOLT TO SOLIDLY FASTEN
INSTRUMENT TO WEIGHT.

18. INSTRUMENT SIGNAL CABLE SHALL BE FASTENED
TO WIRE ROPE WITH THICK HEAVY DUTY PLASTIC
TIE-RAPS.

19. EYE NUT THREADED TO INSTRUMENT AND OVAL
SIZE SHALL BE LARGE ENOUGH TO ALLOW SIGNAL
CABLE TO FREELY BEND AND PASS THROUGH.

20. THIS DETAIL IS SHOWN PER SAWS LIFT STATION
SCADA DESIGN GUIDELINES.

21. REFER TO CIVIL DRAWINGS FOR SUBMERSIBLE
LEVEL TRANSDUCER INSTALLATION WITHIN
STILLING WELL DETAIL.

22. INSTRUMENT SIGNAL CABLE SHALL NOT BE
SPLICED AND SHALL BE CONTINUOUS FROM THE
TRANSDUCER TO THE PUMP CONTROL PANEL.

23. REFER TO DETAIL D OF SHEET E11.
24. ALL PIPING NIPPLES AND FITTINGS SHALL BE MADE

OF STAINLESS STEEL 316.
25. INSTALL TAG LABELED "HEAT TRACE AND

PRESSURE TRANSMITTER" ON FRONT EXTERIOR OF
PANEL.

26. CONTRACTOR SHALL PROVIDE ADEQUATE SPACE
FOR COMPONENTS FROM ENCLOSURE EDGES.

27. ENCLOSURE SHALL BE NEMA 4X 316SS WITH WHITE
ENAMELED EXTERIOR.

28. DISCHARGE PRESSURE TRANSMITTER TO BE
INSTALLED IN A LOCATION WHICH MAXIMIZES
ACCURACY. MODIFY PIPING AS NEEDED TO MEET
THE REQUIREMENTS.

29. CONTRACTOR TO REQUEST THE DETAILS FROM
SAWS INSPECTOR.

TIE-RAP
1/4-INCH DIAMETER STRANDED
WIRE ROPE FOR PULLING

WIRE ROPE CLIP

THIMBLES

INSTRUMENT SIGNAL
CABLE (LEAVE LOOP)

EYE NUT OVAL SHAPE

SUBMERSIBLE LEVEL
TRANSMITTER

316 STAINLESS STEEL
WEIGHT 10 POUNDS

WEIGHT FASTENING BOLT

WET WELL BOTTOM

INSTRUMENT DETAIL

1/4" X 1-1/2" BOLTS AND
NUTS 316SS

MOTOR SUBMERSIBLE POWER
CABLE PER PUMP MFR.

CABLE SUPPORT GRIPS 316SS.
REFER TO SPECIFICATION 16120.

1-1/4" x 1-1/4" x 3/8" ANGLE
316SS

3/8" LONG TYPE ANCHORS WITH 4"
EMBEDMENT 316SS

PUMP LIFTING CHAIN.  LEAVE A
MINIMUM 4' CHAIN TAIL 316SS

FLOAT SWITCH
CABLES

2"

CONDUITS EMBEDDED IN
WET WELL TOP SLAB

REFER TO STRUCTURAL
DRAWINGS FOR SLAB REBAR.

WET WELL TOP
SLAB.  REFER TO
STRUCTURAL AND
CIVIL DRAWINGS
FOR DETAIL

JUNCTION BOXES (REFER TO
SPECIFICATION 16050,
DETAILS D, E & F ON THIS
SHEET AND SHEET E4 FOR
DETAILS.)

FROM SERVICE RACK (SEE PLAN
SHEETS E2, E3 AND E4 FOR

DETAILS.  REFER TO
STRUCTURAL DRAWINGS FOR

FOUNDATION DETAIL)

ACCESS COVER REFER
TO CIVIL DRAWINGS

SEALS
SEE
NOTE 1.

CONDUITS EMBEDDED IN WET WELL TOP SLAB FOR
POWER CABLE FROM JUNCTION BOX TO WET WELL
SHALL BE 2"MIN AS SHOWN ON SHEET E2 DETAIL A.

DOOR SHALL OPEN
AWAY FROM WET WELL

STRAIGHT CONDUIT BODIES
SHALL BE INSTALLED. COVERS

SHALL FACE WET WELL
ALL CONDUITS SHALL
TERMINATE AT ACCESS HATCH

T1 T2 T3 GND

POWER DISTRIBUTION BLOCK
MADE OF COPPER FOR
MOTOR CABLE CONNECTION

BACK PANEL
MADE OF WHITE
COATED STEEL

TERMINAL STRIP MADE
OF COPPER FOR PUMP
SENSOR WIRING

BARE COPPER LUG FOR
BOX GROUNDING

6" MIN

8"
 M

IN

8" MIN

2"
3" MIN

CONTINUOUS
HINGE FOR

DOOR

DOOR CLAMPS

FROM CONTROL
PANEL

TO MOTORWIRING DUCT
FOR MOTOR

POWER
CONDUCTORS

WIRING DUCT FOR SENSOR
WIRING

WIRING DUCT FOR MOTOR POWER WIRING
WIRING DUCT FOR SENSOR WIRING

4" 4"

SEE NOTES 1-2, 26-27.

SEE NOTES 16-22.

SEE NOTES 3-7.

FROM CONTROL
PANEL

TO
WET WELL

BARE COPPER
LUG FOR BOX
GROUNDING

TERMINAL STRIP MADE
OF COPPER FOR FLOAT
SWITCHES

4" MIN 4" MIN

6" MIN

6"
 M

IN
WIRING DUCT

CONTINUOUS
HINGE FOR

DOOR

BACK PANEL
MADE OF WHITE
COATED STEEL

WIRING DUCT FOR
SENSOR WIRING

DOOR CLAMPS

SEE NOTES 7-10.

BARE COPPER
LUG FOR BOX
GROUNDING

CONTINUOUS
HINGE FOR

DOOR

BACK PANEL
MADE OF WHITE
COATED STEEL DOOR CLAMPS

WIRING DUCT FOR PUMP SENSOR WIRING

SEE NOTES 7, 11-15.

4' MIN.

FINISHED
PAVEMENT

4' UNLESS A HIGHER ELEVATION
IS REQUIRED TO RAISE BOX

ABOVE FLOODPLAIN

STILLING WELL REFER TO
CIVIL PLANS FOR DETAILS

45° BENDS PERMIITTED TO
ALIGN WITH JUNCTION BOX.

PRESSURE TRANSMITTER

REFER TO SAWS STANDARDS

REFER TO SAWS STANDARDS

REFER TO SAWS STANDARDS

REFER TO SAWS STANDARDS
REFER TO SAWS STANDARDS

SIGNAL WIRING & CONDUIT

FOAM TUBING INSULATION

HEAT TRACE CABLE

STRUT CHANNEL
EMBEDED IN CONCRETE
SIGNAL AND POWER
WIRING SEPARATE CONDUITS

HEAT TRACE AND PRESSURE
TRANSMITTER JUNCTION BOX. HEAT

TRACE SHALL BE HARD
WIRED DIRECTLY TO POWER PANEL.

HEAT TRACE SETTINGS: TURN ON AT 40º F
TURN OFF AT 60º F

FASTEN HEAT TRACE AND
CONDUIT WITH THICK TIE RAPS

REFER TO SAWS STANDARDS

NOTE:
 DISCHARGE PRESSURE TRANSMITTER TO BE INSTALLED IN A LOCATION WHICH MAXIMIZES
ACCURACY.  MODIFY PIPING AS NEEDED TO MEET THE REQUIREMENTS.

SEE NOTES 12-15, 22-29.
SCALE:  N.T.S.A SUBMERSIBLE LEVEL TRANSDUCER MOUNTING DETAIL SCALE:  N.T.S.B DISCHARGE PRESSURE TRANSMITTER MOUNTING DETAIL SCALE:  N.T.S.C JUNCTION BOX DETAIL

SCALE:  N.T.S.F

ANALOG SIGNAL WIRING JUNCTION
BOX DETAIL

SCALE:  N.T.S.E

INSTRUMENTATION AND CONTROL
JUNCTION BOX INTERNAL DETAIL

SCALE:  N.T.S.D MOTOR JUNCTION BOX INTERNAL DETAIL

NOTES:
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REFER TO SHEET E-13 DETAIL A FOR GROUNDING CONNECTION.

TO GROUND SYSTEM

REFER TO SHEET E-13
DETAIL A FOR
GROUNDING
CONNECTION.

TO
GROUNDING

SYSTEM



.

 DI COVER

FINISHED GRADE

30"

.
. .

. .
. .

.

3"

EQUIPMENT PAD

PVC SLEEVE

EQUIPMENT RACK
WALL OR STRUCTURE

FINISH GRADE

3/8" THICK STEEL WELDED TO STRUCTURE

TEST LOOP

10-INCH
DIAMETER
DUCTILE IRON
PIPE SPOOL

CONDUIT SEAL

GROUNDING CONDUCTOR.
10-INCH LOOP APPROX.

CONDUIT BODY TYPE C

FINISHED GROUND

CONDUIT

24
" M

IN
. C

O
VE

R

6" WIDE WARNING TAPE ALONG ENTIRE CONDUIT BANK

#3 GRADE 60 REBAR.TIE AT 3'-0" MAX. SPACING.

FINISHED GRADE REFER

#5 GRADE 60 REBAR AT EACH CORNER

6" FLEXIBLE BASE

10"

2" MIN. HMAC (IF REQUIRED)

BOTTOM OF TRENCH SHALL BE COMPACTED
FLAT SURFACE FREE OF LOOSE MATERIAL.

COMPACTED BACKFILL REFER TO GEOTECH REPORT

TO GRADING PLAN

CONDUIT INSTALLED 2" APART AND
4" FROM CONCRETE EDGE AND

SUPPORTED SPACERS
SEE SHEETS E2, E3 & E4 FOR SIZES.

24
" M

IN
.

(U
N

LE
SS

 N
O

TE
D

)

ALUMINUM COUPLING

PVC COATED RIGID ALUMINUM

SCHEDULE 40 PVC COUPLING

CONDUIT BASE SPACER

SCHEDULE 40 RIGID PVC

RED CONCRETE
ENCASEMENT
SEE DETAIL B.

LI
F

T
 S

T
A

T
IO

N
D

U
C

T
B

A
N

K
 A

N
D

 G
R

O
U

N
D

IN
G

 D
E

T
A

IL
S

1. IF METAL STRUCTURES ARE NOT FURNISHED WITH PROVISION FOR BOLTED
CONNECTION TO GROUNDING SYSTEM, CONTRACTOR SHALL PROVIDE WELDED
PAD FOR GROUND CONNECTION. ALL RACKS MUST BE GROUNDED AT EACH END.

2. CABLES SHALL NOT BE DIRECTLY BOLTED TO STRUCTURES.
3. PROVIDE 100% CONCRETE ENCASEMENT BOTH HORIZONTALLY AND VERTICALLY.
4. CONTRACTOR SHALL COORDINATE LOCATION WITH EXISTING AND NEW

UNDERGROUND WATER PIPE, AND ELECTRIC CABLE/CONDUIT.
5. REBAR SHALL BE WIRE TIED TO REBAR STIRRUPS TO PROVIDE STABILITY DURING

CONCRETE POUR.
6. ALL BACKFILL SHALL BE COMPACTED TO 98% OF THE MAXIMUM DRY DENSITY OR

DETERMINED BY TXDOT TEST METHOD TEX-113E
7. REFER TO GEOTECH REPORT AND STRUCTURAL DRAWINGS FOR BACKFILL

MATERIAL TYPE AND BACKFILL MOISTURE CONTENT.
8. REFER TO GEOTECH REPORT AND STRUCTURAL DRAWINGS FOR EXCAVATION.
9. 6" SEPARATION BETWEEN CONDUITS FOR POWER AND CONDUITS FOR SCADA

AND PROCESS WIRING.
10. UNDERGROUND DUCT BANK BENDS 25 DEGREES AND LARGER SHALL BE

PVC-COATED RIGID ALUMINUM. ALL PIPING NIPPLES AND FITTINGS SHALL BE
MADE OF STAINLESS STEEL 316.

11. CONTRACTOR SHALL PROVIDE HANDHOLE EQUIPPED WITH 1" PENETRATION FOR
GROUND ROD.  PENETRATION SHALL BE SEALED TO AVOID SEEPAGE AFTER
GROUND ROD IS DRIVEN TO HEIGHT AS SHOWN.

12. CONNECT ALL NON CURRENT-CARRYING METAL PART AN ANY METALLIC
RACEWAY GROUNDING BUSHINGS TO GROUND ROD CONNECTOR WITH #4/0 AWG
COPPER CONDUCTOR.

#4/0 BARE TINNED
COPPER GROUND LOOP

3/4" x 10' GROUND ROD

O.Z. GEDNEY TYPE "ABG"
GROUND CLAMP

"CADWELD"
TEE SPLICE

CABLE TO CABLE #8 BARE COPPER
TINNED GROUND WIRE "CADWELD" MOLD
PART TAC-2G2G, WELD METAL NO. 90

#4/0 GROUND WIRE TYPICAL
CABLE TO GROUND ROD #4/0 BARE COPPER

TINNED GROUND WIRE "CADWELD" MOLD PART
NO. GTC-182Q WELD METAL NO. 115.

3/4" X 10'  GROUND ROD

NOTE:  THIS DETAIL DOES NOT EXCLUDE CONTRACTOR
FROM USING OTHER APPROVED PRODUCTS.

TO GROUND
CADWELD
CONNECTION

FINAL GRADE OR
TOP OF SLAB

PVC COATED 

NEMA 2-HOLE BOLTED CONNECTION

#4/0 STRAND SOFT DRAWN BARE COPPER

COMPACTED MATERIAL BACKFILL PER GEOTECH
REPORT.  MUST BE BETWEEN TOP OF CONCRETE
AND WARNING TAPE. SEE NOTE 6.

SEE NOTES 1-2. SEE NOTES 3-10.

CONDUITS FOR SCADA AND PROCESS WIRING
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ELECTRICAL POWER SYSTEMS
 DESIGN AND TESTING

GRUBB ENGINEERING, INC.

TBPE FIRM REGISTRATION NO. 3904

3000 PSI CONCRETE ENCASEMENT CURED IN
PLACE ALONG ENTIRE CONDUIT BANKS.4" MIN COVER.

TYPICAL ALL AROUND 2"

2"

6" SEE NOTE 9.

1" CONCRETE
MOUND AROUND
CONDUITS

THREADED ALUMINUM COUPLING END

PVC COATED ALUMINUM NIPPLE

RIGID ALUMINUM

3"

SCALE:  N.T.S.
A

TYPICAL STRUCTURE GROUND DETAIL
SCALE:  N.T.S.

B
TYPICAL LOW VOLTAGE DUCT BANK SECTION

SCALE:  N.T.S.
C

GROUND TEST WELL ARRANGEMENT

SCALE:  N.T.S.
F

TYPICAL GROUND DETAIL

SCALE:  N.T.S.
E

CONDUIT BODY FOR GROUND RESISTANCE TEST DETAIL

SCALE:  N.T.S.
D TYPICAL DUCT-BANK TRANSITION DETAIL

NOTES:

E13

AS REQUIRED
TIE WRAP

PLAN VIEW

SECTION A-A

CONDUIT (TYPICAL)

A A
4-6"

MANHOLE FRAME AND
COVER AS SPECIFIED.
DESIGN FOR H20 LOADING.

CONCRETE ENCASED
DUCTBANK. SEE SITE
PLAN FOR CABLE &
CONDUIT ROUTING

CABLE RACK, STAINLESS STEEL,
WITH TWO 14" LONG STAINLESS
STEEL CABLE RACK HOOKS, AS
MANUFACTURED BY CONDUX OR
APPROVED EQUAL. (TYPICAL OF
2)

SIZE PER NEC REINFORCED
CONCRETE HANDHOLE AS

MANUFACTURED BY DALWORTH
QUICKSET OR APPROVED EQUAL.

DESIGN FOR H20 LOADING.

SEE NOTES 11 AND 12.SCALE:  N.T.S.
G PRE-CAST VAULT DETAIL

6"
FINISHED GRADE

CONCRETE ENCASED DUCTBANK.
SEE SITE PLAN AND CABLE AND

CONDUIT LIST FOR CABLE &
CONDUIT ROUTING

CABLE RACK HOOK
(TYPICAL OF 2)

CONCRETE ENCASED
DUCTBANK. SEE SITE

PLAN FOR CABLE &
CONDUIT ROUTING



DOUBLE WALL
FUEL TANK

12" MIN

STUB-UP AREA
GRADE

ENGINE AIR INTAKE PROTECTION

LOCKABLE SERVICE DOORS

GENERATOR

ENGINE

SOUND ATTENUATION AND
WEATHER PROOF ENCLOSURE

SILENCED EXHAUST

WEATHER CAP

AIR EXHAUST

GENERATOR BASE

AIR INTAKE

GROUND MOISTURIZING PORT. 1-INCH PVC SCH
80 PIPE WITH 1/8-INCH DIAMETER

PERFORATIONS 1 FOOT AWAY FROM
GROUNDING ROD

6-INCH DUCTILE IRON COVER.
PVC PIPE PROVIDED WITH

THREADED CAP. (TYP.)

GENERATOR

POWER CONDUIT BATTERY CHARGER CONDUIT
SIGNAL CONDUIT

CONDUITS

STUB-UP AREA

"L" SHAPE CONCRETE
ANCHOR BOLTS

"L" SHAPE CONCRETE
ANCHOR BOLTS

SPARE CONDUITS

3/4" X 10'
GROUNDING
ROD.

GRADE

1. GENERATOR GROUND AND FRAME SHALL BE SOLIDLY BONDED TO THE REST OF THE GROUNDING SYSTEM AT EACH
CORNER. GROUND RESISTANCE MEASURED AT THE GENERATOR SHALL HAVE THE SAME MAGNITUDE AS THE REST
OF THE GROUNDING SYSTEM, AND IT SHALL NOT EXCEED 5 OHMS.

2. GENERATOR SHALL BE PROVIDED WITH SOUND ATTENUATION ENCLOSURE AND EXHAUST, AND MUST BE WEATHER
PROOF. SEE SPECIFICATIONS FOR OTHER GENERATOR REQUIREMENTS.

3. GENERATOR FRAME SHALL BE SOLIDLY ANCHORED TO CONCRETE SLAB. ALL COMPONENTS USED TO FASTEN THE
GENERATOR SHALL BE MADE OF STAINLESS STEEL 316.

4. CONDUITS SHALL INCLUDE AC POWER, BATTERY CHARGER, ENGINE BLOCK HEATER, SIGNAL AND SPARE.

5. FUEL TANK SHALL BE DOUBLE WALL TYPE.

6. CONCRETE SLAB SHALL BE MADE OF CONCRETE MIX WITH A COMPRESSIVE STRENGTH OF 3,000 PSI. CONCRETE
SLAB MUST INCLUDE A CONTAINMENT STRUCTURE AS SHOWN IN DETAIL B OF THIS SHEET. A 2-INCH DRAIN PIPE
AND BALL VALVE SHALL BE PROVIDED.  REFER TO STRUCTURAL SHEETS FOR PAD DETAILS.

7. A 5-FOOT DEDICATED CLEARANCE AROUND GENERATOR CONTAINMENT SLAB SHALL BE PROVIDED IN STRICT
COMPLIANCE WITH SAWS LIFT STATION STANDARDS.

8. CONDUIT STUB-UP AREA SHOWN IN THIS DRAWING IS FOR ILLUSTRATION PURPOSES ONLY. CONTRACTOR MUST
VERIFY THE LOCATION OF THE STUB-UP AREA WITH THE GENERATOR MANUFACTURER.

9. CONTRACTOR SHALL VERIFY GENERATOR INSTALLATION REQUIREMENTS WITH GENERATOR MANUFACTURER.

10. VOLTAGE DIP SHALL NOT DROP BELOW 15% AND FREQUENCY SHALL NOT DROP BELOW 5% WHEN STARTING
ACROSS-THE-LINE THE LARGEST MOTOR WHILE ALL OTHER LIFT STATION MOTORS AND AUXILIARY TRANSFORMER
ARE RUNNING AT FULL LOAD.

11. GENERATOR SHALL BE WIRED AS A NON-SEPARATELY DERIVED SYSTEM, IN STRICT COMPLIANCE WITH NEC
CURRENT REQUIREMENT.

4"
4"

FUEL GAUGE

ENGINE BLOCK HEATERS

PROTECTION CAP ON ALL
SPARE CONDUITS

FLEXIBLE LIQUIDTIGHT CONDUITS

36"

4" OFFSET

36" OFFSET

6" THICK WALL

6"

6"

2-INCH DRAIN W/
BALL VALVE

60" CLEARANCE

GENERATOR FRONT VIEW

GENERATOR SIDE VIEW GENERATOR BACK VIEW

GENERATOR GROUND
CONNECTION

TO GROUND GRID
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GENERATOR BASE DIMENSIONS

2-INCH DRAIN
W/ BALL VALVE

A STAND BY GENERATOR INSTALLATION DETAILS

B CONTAINMENT BASE DETAILS

SCALE:  N.T.S.

SCALE:  N.T.S.
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