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HDD NOTES: 7. HDD OPERATIONS SHALL BE CONDUCTED IN ACCORDANCE WITH 11. IF THE CONTRACTOR ENCOUNTERS AN OBSTRUCTION THAT
ALL PERMIT REQUIREMENTS. PREVENTS THE INSTALLATION ACCORDING TO THE PROJECT MISSISSIPPI HDD PLAN VIEW LEGEND
1.~ ALL DIMENSIONS AND ELEVATIONS ARE IN FEET, UNLESS SPECIFICATIONS, THE CONTRACTOR SHALL PLACE A CEMENT Soil Stratagraphic Legend:
OTHERWISE SPECIFIED. 8. DOWNHOLE ANNULAR DRILLING FLUID PRESSURES SHALL BE BASED GROUT WITHIN THE BORE. WORK SHALL NOT RESUME PILOT BORE DRILLING TOLERANCES SHALL BE AS FOLLOWS: grap genc: _ PROPOSED 24-INCH DIAMETER
MONITORED AT ALL TIMES DURING THE PILOT BORE DRILLING y ITEM 0 c ML /] cH oL “o|SP PROPOSED PERMANENT EASEMENT O STREAM (DELINEATED)
ALL CHAINAGES ARE HORIZONTAL. UNTIL REVISED PLANS AND PROCEDURES HAVE BEEN SUBMITTED TOLERANCE . PIPELINE
PROCESS. LOCATION OF MONITORING SHALL BE AS CLOSE TO THE TO AND ACCEPTED BY THE OWNER PILOT ENTRY INCREASE ANGLE UP TO 1 (STEEPER), BUT NO DECREASE IN ANGLE _Z ] R PROPERTY LINE
CONTRACTOR SHALL DETERMINE FINAL LOCATIONS AND DRILL BIT AS POSSIBLE. 19, CONTRACTOR SHALL USE THE DRILL AND INTERSECT INSTALLATION | ANGLE ALLOWED v ( ),BU ] ] EXISTING PERMANENT EASEMENT b STREAM (DESKTOP)
DIMENSIONS OF ALL PITS NECESSARY TO ACCOMMODATE THEIR . ' (X X X X-.0000 ) MMID
9. PILOT BORE SHALL BE CONTINUOUSLY TRACKED AT ALL TIMES. NO U GP LIMESTONE SM I
MEANS AND METHODS. BLIND SECTIONS SHALL BE PERMITTED, EVEN WHEN THE DRILL BIT STRATEGY TO COMPLETE THIS INSTALLATION. PILOT ENTRY LOCATION | AS STAKED BY OWNER. NO CHANGES WITHOUT OWNER APPROVAL " :[ ; .~ TEMPORARY WORKSPACE > ST ING GAS PIPELINE — WETLAND (DESKTOP)
4. CONTRACTOR SHALL DETERMINE DIAMETER, GRADE, WALL IS UNDER WATER. 13. THE PILOT BORE WILL BE EITHER 10.625" OR 12.25™" IN DIAMETER. , , || W :3 WETLAND (DELINEATED)
THICKNESS AND ADDITIONAL LENGTH OF TEMPORARY 10. UPON HDD COMPLETION AND EXTRACTION OF TEMPORARY THE FINAL REAMED HOLE DIAMETER IS ANTICIPATED TO BE 36". PILOT EXIT ANGLE 59/w91{9 'bD[9 §t ¢h He oC[F¢¢Iwil . 3¢ bhlb/w9I{9{lb 9-L¢ bD[9 S ADDITIONAL TEMPORARY WORKSPACE - _ | EXISTING FOREIGN PIPELINE
CONDUCTOR CASINGS THAN THOSE SHOWN ON THE DRAWINGS. : THE NUMBER OF REAMING PASSES WILL BE DETERMINED BY THE ALLOWED. Rock Stratagraphic Legend:
ARV INSTALLED TEMPORARY CONDUCTOR CASING SHALL BE FULLY CASING PIPE (IF APPLICABLE), CONTRACTOR SHALL PLACE A CONTRACTOR SELECTED FOR THE WORK. — O PROPOSED STAGING AREA OH EXISTING OVERHEAD LINE
REMOVED UPON COMPLETION OF PULLBACK OPERATIONS UNIFORM CEMENT BASED GROUT WITHIN THE NEAREST 200 FEET PILOT EXIT LOCATION | UP TO TEN (10) FEET SHORTER OR LONGER. I LIMESTONE  1jy| WUDSTONE | | SHALE
: OF THE ANNULAR SPACE OF THE HDD BORE BETWEEN THE 14. CONTRACTOR SHALL USE A GYROSCOPIC GUIDANCE SYSTEM TO ! 4 e—e—————— ACCESS ROAD — ROAD CENTERLINE
5. THE MINIMUM ALLOWABLE DRILLING RADIUS SHALL BE 1,750 FEET PRODUCT PIPE AND THE UNDISTURBED EARTH AT EACH HDD COMPLETE THE PILOT BORE INSTALLATION. PILOT DEPTH UP TO THREE (3) FEET SHALLOWER DEPTH ALLOWED. UP TO TEN (10) FEET | |
BASED ON A 3-JOINT AVERAGE. Eggm( I\A/IIIIJIETIEIéII_TELP%(IZmISOVI:I”ST. I-(IBIRNOTUH-II-EI,DAEJI_II\YLEI_RKRI\QELEED SHALL BE 15. CONTRACTOR SHALL MONITOR PRECIPITATION AND RIVER LEVEL INCREASE IN PIPE DESIGN DEPTH (DEEPER) ALLOWED. 1 CONCRETE o - U ACE BAGE RN
6. EXISTING UTILITY LOCATIONS AND DEPTHS, INCLUDING PRIVATE CONTRACTOR SHALL MONITOR AND CONTROL GROUT PRESSURES E’lgxpl‘:ggEgA§¥EDBEL%%gAE5EEDN'ITO REMOVE EQUIPMENT PRIOR PILOT ALIGNMENT UP TO TEN (10) FEET LEFT OR RIGHT OF THE OWNER SURVEY CENTER- »
SERVICES, ARE APPROXIMATE AND SHALL BE FIELD VERIFIED BY TO WITHIN LIMITS FOR THE ENCOUNTERED GEOTECHNICAL LINE BUT NOT WITHIN FIVE (5) FEET OF THE RIGHT-OF-WAY/EASEMENT A
THE CONTRACTOR PRIOR TO ANY CONSTRUCTION OPERATIONS. MATERIALS. BOUNDARY OR ANY BELOW GRADE UTILITY OR STRUCTURE.
— HORIZONTAL LENGTH = 5900.03' ——
ACTUAL LENGTH = 5939.94'
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NOTES: PROFILE
1. THE IMAGERY SHOWN WAS PROVIDED BY AERIAL DATA SERVICES, 2016. ADDITIONAL IMAGERY SUPPLEMENTED FROM SCALES HORIZ. 1" = 100' VERT. 1" = 100
USFWS-NWI AND USGS. | )
2. EXISTING FEATURES SHOWN WERE SURVEYED BY MOTT MACDONALD AND DIGITIZED FROM IMAGERY. ALL LOCATIONS
ARE APPROXIMATE AND SHALL BE VERIFIED BY CONTRACTOR.
3. PROPERTY LINES DEPICTED ON THIS PLAN ARE BASED ON GIS TAX MAP DATA.
4. BASE FLOOD ELEVATION LINE SHOWN FOR 100 YEAR FLOOD PLAIN LIMIT WAS PULLED FROM FEMA FLOOD INSURANCE
RATE MAPS (FIRM). THE ELEVATION OF 438 FEET WAS DETERMINED USING MAP NUMBERS 29189C0080K AND 17083C0278D.
REFERENCE DRAWINGS REFERENCE DRAWINGS REVISIONS REVISIONS APPROVALS PREPARED FOR PREPARED BY SPIRE STL PIPELINE PROJECT
DWG. NO. TITLE DWG. NO. TITLE NO. REVISIONS DATE |DRAWN| cK [ ApPR | NoO. REVISIONS DATE |DRAWN| CK [ APPR DRAWN BY DATE ENG. APPROVAL DATE CLIENT APPROVAL DATE S p i re M HDD PROFILE OVERVIEW
D.R.G. 03/2017 D.G.G. 04/2017
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HDD NOTES: 7. HDD OPERATIONS SHALL BE CONDUCTED IN ACCORDANCE WITH 11. IF THE CONTRACTOR ENCOUNTERS AN OBSTRUCTION THAT MISSISSIPPI HDD PLAN VIEW
ALL PERMIT REQUIREMENTS. PREVENTS THE INSTALLATION Al RDING TO THE PROJECT
1. ALL DIMENSIONS AND ELEVATIONS ARE IN FEET, UNLESS QU S SPECIELC ASTIONS ?HE CONSR Ac%g o ALCE PE’ACE A CE(thIE?\IT St Lo LEGEND
OTHERWISE SPECIFIED. 8. DOWNHOLE ANNULAR DRILLING FLUID PRESSURES SHALL BE BASED GROUT WITHIN THE BORE. WORK SHALL NOT RESUME PILOT BORE DRILLING TOLERANCES SHALL BE AS FOLLOWS: grap genc: -
MONITORED AT ALL TIMES DURING THE PILOT BORE DRILLING : ML /] c oL Isp SRR EEED PR AT AT O PROPOSED 24-INCH DIAMETER STREAM (DELINEATED)
ALL CHAINAGES ARE HORIZONTAL. PROCESS. LOCATION OF MONITORING SHALL BE AS CLOSE TO THE UNTIL REVISED PLANS AND PROCEDURES HAVE BEEN SUBMITTED ITEM TOLERANCE / _Z " PIPELINE
; TO AND ACCEPTED BY THE OWNER. R PROPERTY LINE
CONTRACTOR SHALL DETERMINE FINAL LOCATIONS AND DRILL BIT AS POSSIBLE. 1>, CONTRACTOR SHALL USE THE DRILL AND INTERSECT INSTALLATION e INCREASE ANGLE UPTO 1 (STEEPER), BUT NO DECREASE IN ANGLE / -] EXISTING PERMANENT EASEMENT STREAM (DESKTOP)
DIMENSIONS OF ALL PITS NECESSARY TO ACCOMMODATE THEIR . ' (X X X X-.0000 ) MMID
9. PILOT BORE SHALL BE CONTINUOUSLY TRACKED AT ALL TIMES. NO 4| SW GP LIMESTONE SM i
MEANS AND METHODS. BLIND SECTIONS SHALL BE PERMITTED, EVEN WHEN THE DRILL BIT STRATEGY TO COMPLETE THIS INSTALLATION. PILOT ENTRY LOCATION | AS STAKED BY OWNER. NO CHANGES WITHOUT OWNER APPROVAL " :[ ; .~ TEMPORARY WORKSPACE > ST ING GAS PIPELINE — WETLAND (DESKTOP)
4. CONTRACTOR SHALL DETERMINE DIAMETER, GRADE, WALL IS UNDER WATER. 13. THE PILOT BORE WILL BE EITHER 10.625" OR 12.25™" IN DIAMETER. , , || W :3 WETLAND (DELINEATED)
THICKNESS AND ADDITIONAL LENGTH OF TEMPORARY 10. UPON HDD COMPLETION AND EXTRACTION OF TEMPORARY THE FINAL REAMED HOLE DIAMETER IS ANTICIPATED TO BE 36". PILOT EXIT ANGLE 59/w91{9 1bD[9 §t ¢h HeoC[1e¢OW - §¢ bh Lb/w9I{9{lb 9-1¢ 1bD[9 (S ADDITIONAL TEMPORARY WORKSPACE - _ | EXISTING FOREIGN PIPELINE
] - 4
RAE"\; IO'\\IISETISAbLIEgI\-Ir E'\O"I'\’A%FE’E*%%O&\'FDFE’UCLTL(Q%@%’F}‘Eﬁziﬁ%hs% FULLY UNIFORM CEMENT BASED GROUT WITHIN THE NEAREST 200 FEET ' PILOT EXIT LOCATION | UP TO TEN (10) FEET SHORTER OR LONGER. :[ LINESTONE /7 | MUDSTONE | | SHALE
' OF THE ANNULAR SPACE OF THE HDD BORE BETWEEN THE 14. CONTRACTOR SHALL USE A GYROSCOPIC GUIDANCE SYSTEM TO ! {f | eeme—me——— ACCESS ROAD — ROAD CENTERLINE
5. THE MINIMUM ALLOWABLE DRILLING RADIUS SHALL BE 1,750 FEET PRODUCT PIPE AND THE UNDISTURBED EARTH AT EACH HDD COMPLETE THE PILOT BORE INSTALLATION. PILOT DEPTH UP TO THREE (3) FEET SHALLOWER DEPTH ALLOWED. UP TO TEN (10) FEET | |
BASED ON A 3-JOINT AVERAGE. Eggm( I\A/IIIIJIETIEIéII_TELP%(I‘mISOVI:I”ST. I_(|5|IFiloTlIJ_iTEEz\Eh%||\}/5E2(R|\gIFE)I\IE:I(E)D SHALL BE 15. CONTRACTOR SHALL MONITOR PRECIPITATION AND RIVER LEVEL INCREASE IN PIPE DESIGN DEPTH (DEEPER) ALLOWED. 1 CONCRETE o - U ACE BAGE RN
6. EXISTING UTILITY LOCATIONS AND DEPTHS, INCLUDING PRIVATE CONTRACTOR SHALL MONITOR AND CONTROL GROUT PRESSURES E’lgxpl‘:ggEgA§¥EDBEL%%gAE5EEDN'ITO REMOVE EQUIPMENT PRIOR PILOT ALIGNMENT UP TO TEN (10) FEET LEFT OR RIGHT OF THE OWNER SURVEY CENTER- »
SERVICES, ARE APPROXIMATE AND SHALL BE FIELD VERIFIED BY TO WITHIN LIMITS FOR THE ENCOUNTERED GEOTECHNICAL LINE BUT NOT WITHIN FIVE (5) FEET OF THE RIGHT-OF-WAY/EASEMENT A
THE CONTRACTOR PRIOR TO ANY CONSTRUCTION OPERATIONS. MATERIALS. BOUNDARY OR ANY BELOW GRADE UTILITY OR STRUCTURE.
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NOTES: PROFILE
1. THE IMAGERY SHOWN WAS PROVIDED BY AERIAL DATA SERVICES, 2016. ADDITIONAL IMAGERY SUPPLEMENTED FROM SCALES HORIZ. 1" = 100" VERT. 1" = 100’
USFWS-NWI AND USGS.
2. EXISTING FEATURES SHOWN WERE SURVEYED BY MOTT MACDONALD AND DIGITIZED FROM IMAGERY. ALL LOCATIONS
ARE APPROXIMATE AND SHALL BE VERIFIED BY CONTRACTOR.
3. PROPERTY LINES DEPICTED ON THIS PLAN ARE BASED ON GIS TAX MAP DATA.
4. BASE FLOOD ELEVATION LINE SHOWN FOR 100 YEAR FLOOD PLAIN LIMIT WAS PULLED FROM FEMA FLOOD INSURANCE
RATE MAPS (FIRM). THE ELEVATION OF 438 FEET WAS DETERMINED USING MAP NUMBERS 29189C0080K AND 17083C0278D.
REFERENCE DRAWINGS REFERENCE DRAWINGS REVISIONS REVISIONS APPROVALS PREPARED FOR PREPARED BY SPIRE STL PIPELINE PROJECT
DWG. NO. TITLE DWG. NO. TITLE NO. REVISIONS DATE |DRAWN| cK [ ApPR | NoO. REVISIONS DATE |DRAWN| CK [ APPR DRAWN BY DATE ENG. APPROVAL DATE CLIENT APPROVAL DATE S p i re M HDD PROFILE OVERVIEW
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HDD NOTES: 7. HDD OPERATIONS SHALL BE CONDUCTED IN ACCORDANCE WITH 11. IF THE CONTRACTOR ENCOUNTERS AN OBSTRUCTION THAT
- ALL PERMIT REQUIREMENTS. PREVENTS THE INSTALLATION ACCORDING TO THE PROJECT MISSISSIPPI HDD PLAN VIEW LEGEND
1. ALL DIMENSIONS AND ELEVATIONS ARE IN FEET, UNLESS SPECIFICATIONS, THE CONTRACTOR SHALL PLACE A CEMENT BASED Soil Stratagraphic Legend:
OTHERWISE SPECIFIED. 8. DOWNHOLE ANNULAR DRILLING FLUID PRESSURES SHALL BE GROUT WITHIN THE BORE. WORK SHALL NOT RESUME UNTIL PILOT BORE DRILLING TOLERANCES SHALL BE AS FOLLOWS: oI Straiagraphic Legenc: -
MONITORED AT ALL TIMES DURING THE PILOT BORE DRILLING ' ML /] cH oL ISP O PROPOSED 24-INCH DIAMETER _
ALL CHAINAGES ARE HORIZONTAL. REVISED PLANS AND PROCEDURES HAVE BEEN SUBMITTED TO AND ITEM TOLERANCE - PROPOSED PERMANENT EASEMENT PIPELINE SRR (PELEATEED)
PROCESS, LG AT ion O MONITORING SHALL BE AS CLOSE TO THE ACCEPTED BY THE OWNER PILOT ENTRY INCREASE ANGLE UP TO 1 (STEEPER), BUT NO DECREASE IN ANGLE _Z ] R PROPERTY LINE
CONTRACTOR SHALL DETERMINE FINAL LOCATIONS AND DRILL BIT AS POSSIBLE. ' ANGLE ALLOWED ( ) / | EXISTING PERMANENT EASEMENT b STREAM (DESKTOP)
DIMENSIONS OF ALL PITS NECESSARY TO ACCOMMODATE THEIR 9. PILOT BORE SHALL BE CONTINUOUSLY TRACKED AT ALL TIMES. NO 12. 88&2%@%?53?{1&%5 F/:E%?EE&F;II% ﬁUIDANCE SYSTEMTO ' N sw op LIMESTONE ™ : (X X X X-.0000 ) MMID
MEANS AND METHODS. BLIND SECTIONS SHALL BE PERMITTED, EVEN WHEN THE DRILL BIT ' PILOT ENTRY LOCATION | AS STAKED BY OWNER. NO CHANGES WITHOUT OWNER APPROVAL E E :[ H S S TEMPORARY WORKSPACE . EISTING GAS PIPELINE —_— BB (RIEETR)
4. CONTRACTOR SHALL DETERMINE DIAMETER, GRADE, WALL IS UNDER WATER. 13. THE PILOT BORE WILL BE EITHER 10.625" OR 12.25" IN DIAMETER. || WETLAND (DELINEATED
THICKNESS AND ADDITIONAL LENGTH OF TEMPORARY 10. UPON HDD COMPLETION AND EXTRACTION OF TEMPORARY THE FINAL REAMED HOLE DIAMETER IS ANTICIPATED TO BE 36". PILOT EXIT ANGLE 59/w91{9 'bD[9 }t ¢h Hc oC[! ¢¢Iwil . 3¢ bh Lb/wdr{9{lb 9-L¢ 1bD[9 IXHKNKS ADDITIONAL TEMPORARY WORKSPACE - _ | EXISTING FOREIGN PIPELINE — ( )
CONDUCTOR CASINGS THAN THOSE SHOWN ON THE DRAWINGS. ' THE NUMBER OF REAMING PASSES WILL BE DETERMINED BY THE ALLOWED. Rock Stratagraphic Legend: 070000 PROPOSED STAGING AREA
ANY INSTALLED TEMPORARY CONDUCTOR CASING SHALL BE FULLY CASING PIPE (IF APPLICABLE), CONTRACTOR SHALL PLACE A CONTRACTOR SELECTED FOR THE WORK. LNESTONE VUDSTONE — sHALE i OH EXISTING OVERHEAD LINE
UNIFORM CEMENT BASED GROUT WITHIN THE NEAREST 200 FEET PILOT EXIT LOCATION | UP TO TEN (10) FEET SHORTER OR LONGER. :[ / —
REMOVED UPON COMPLETION OF PULLBACK OPERATIONS. OF THE ANNULAR SPACE OF THE HDD BORE BETWEEN THE 14. CONTRACTOR SHALL MONITOR PRECIPITATION AND RIVER LEVEL ' 1l —m———— ACCESS ROAD - ROAD CENTERLINE
5. THE MINIMUM ALLOWABLE DRILLING RADIUS SHALL BE 1,750 FEET PRODUCT PIPE AND THE UNDISTURBED EARTH AT EACH HDD ELEVATIONS AND BE PREPARED TO REMOVE EQUIPMENT PRIORTO [ PILOT DEPTH UP TO THREE (3) FEET SHALLOWER DEPTH ALLOWED. UP TO TEN (10) FEET - -
BASED ON A 3-JOINT AVERAGE. ENTRY AND EXIT LOCATIONS. GROUT DELIVERY METHOD SHALL BE A FORECASTED FLOOD EVENT. INCREASE IN PIPE DESIGN DEPTH (DEEPER) ALLOWED. - - USRI EAE ST
FROM MULTIPLE POINTS WITHIN THE ANNULAR SPACE. - | CONCRETE cP
6. EXISTING UTILITY LOCATIONS AND DEPTHS, INCLUDING PRIVATE CONTRACTOR SHALL MONITOR AND CONTROL GROUT PRESSURES PILOT ALIGNMENT UP TO TEN (10) FEET LEFT OR RIGHT OF THE OWNER SURVEY CENTER- »
SERVICES, ARE APPROXIMATE AND SHALL BE FIELD VERIFIED BY TO WITHIN LIMITS FOR THE ENCOUNTERED GEOTECHNICAL LINE BUT NOT WITHIN FIVE (5) FEET OF THE RIGHT-OF-WAY/EASEMENT A
THE CONTRACTOR PRIOR TO ANY CONSTRUCTION OPERATIONS. MATERIALS. BOUNDARY OR ANY BELOW GRADE UTILITY OR STRUCTURE.
NOTES:
1. THE IMAGERY SHOWN WAS PROVIDED BY AERIAL DATA SERVICES, 2016. ADDITIONAL IMAGERY SUPPLEMENTED FROM
USFWS-NWI AND USGS.
2. EXISTING FEATURES SHOWN WERE SURVEYED BY MOTT MACDONALD AND DIGITIZED FROM IMAGERY. ALL LOCATIONS
ARE APPROXIMATE AND SHALL BE VERIFIED BY CONTRACTOR.
3. PROPERTY LINES DEPICTED ON THIS PLAN ARE BASED ON GIS TAX MAP DATA.
4. BASE FLOOD ELEVATION LINE SHOWN FOR 100 YEAR FLOOD PLAIN LIMIT WAS PULLED FROM FEMA FLOOD INSURANCE
RATE MAPS (FIRM). THE ELEVATION OF 438 FEET WAS DETERMINED USING MAP NUMBERS 29189C0080K AND 17083C0278D.
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HDD NOTES: 7. HDD OPERATIONS SHALL BE CONDUCTED IN ACCORDANCE WITH 11. IF THE CONTRACTOR ENCOUNTERS AN OBSTRUCTION THAT
L L oo i leATONS A e, S AL NI FEQUICHENTS I
OTHERWISE SPECIFIED. 8. DOWNHOLE ANNULAR DRILLING FLUID PRESSURES SHALL BE GROUT WITHIN THE BORE. WORK SHALL NOT RESUME UNTIL PILOT BORE DRILLING TOLERANCES SHALL BE AS FOLLOWS: oI Straiagraphic Legenc: -
MONITORED AT ALL TIMES DURING THE PILOT BORE DRILLING ' ML /] cH oL ISP O PROPOSED 24-INCH DIAMETER _
ALL CHAINAGES ARE HORIZONTAL. REVISED PLANS AND PROCEDURES HAVE BEEN SUBMITTED TO AND ITEM TOLERANCE - PROPOSED PERMANENT EASEMENT PIPELINE SRR (PELEATEED)
PROCESS, LG AT ion O MONITORING SHALL BE AS CLOSE TO THE ACCEPTED BY THE OWNER PILOT ENTRY INCREASE ANGLE UP TO 1 (STEEPER), BUT NO DECREASE IN ANGLE _Z ] R PROPERTY LINE
CONTRACTOR SHALL DETERMINE FINAL LOCATIONS AND DRILL BIT AS POSSIBLE. ' ANGLE ALLOWED ( ) / | EXISTING PERMANENT EASEMENT b STREAM (DESKTOP)
DIMENSIONS OF ALL PITS NECESSARY TO ACCOMMODATE THEIR 9. PILOT BORE SHALL BE CONTINUOUSLY TRACKED AT ALL TIMES. NO 12. 88%%@%?53?{1%#&% F/:E%?ELC&F;II% ﬁUIDANCE SYSTEMTO ' N sw op LIMESTONE ™ : (X X X X-.0000 ) MMID
MEANS AND METHODS. BLIND SECTIONS SHALL BE PERMITTED, EVEN WHEN THE DRILL BIT ' PILOT ENTRY LOCATION | AS STAKED BY OWNER. NO CHANGES WITHOUT OWNER APPROVAL E E :[ H S S TEMPORARY WORKSPACE . EISTING GAS PIPELINE —_— BB (RIEETR)
4. CONTRACTOR SHALL DETERMINE DIAMETER, GRADE, WALL IS UNDER WATER. 13. THE PILOT BORE WILL BE EITHER 10.625" OR 12.25" IN DIAMETER. || WETLAND (DELINEATED
THICKNESS AND ADDITIONAL LENGTH OF TEMPORARY 10. UPON HDD COMPLETION AND EXTRACTION OF TEMPORARY THE FINAL REAMED HOLE DIAMETER IS ANTICIPATED TO BE 36". PILOT EXIT ANGLE 59/w91{9 'bD[9 }t ¢h Hc oC[! ¢¢Iwil . 3¢ bh Lb/wdr{9{lb 9-L¢ 1bD[9 IXHKNKS ADDITIONAL TEMPORARY WORKSPACE - _ | EXISTING FOREIGN PIPELINE — ( )
CONDUCTOR CASINGS THAN THOSE SHOWN ON THE DRAWINGS. ' THE NUMBER OF REAMING PASSES WILL BE DETERMINED BY THE ALLOWED. Rock Stratagraphic Legend: 070000 PROPOSED STAGING AREA
ANY INSTALLED TEMPORARY CONDUCTOR CASING SHALL BE FULLY CASING PIPE (IF APPLICABLE), CONTRACTOR SHALL PLACE A CONTRACTOR SELECTED FOR THE WORK. LNESTONE VUDSTONE | SHALE i OH EXISTING OVERHEAD LINE
UNIFORM CEMENT BASED GROUT WITHIN THE NEAREST 200 FEET PILOT EXIT LOCATION | UP TO TEN (10) FEET SHORTER OR LONGER. :[ / —
REMOVED UPON COMPLETION OF PULLBACK OPERATIONS. OF THE ANNULAR SPACE OF THE HDD BORE BETWEEN THE 14. CONTRACTOR SHALL MONITOR PRECIPITATION AND RIVER LEVEL ' 1l —m———— ACCESS ROAD - ROAD CENTERLINE
5. THE MINIMUM ALLOWABLE DRILLING RADIUS SHALL BE 1,750 FEET PRODUCT PIPE AND THE UNDISTURBED EARTH AT EACH HDD ELEVATIONS AND BE PREPARED TO REMOVE EQUIPMENT PRIORTO [ PILOT DEPTH UP TO THREE (3) FEET SHALLOWER DEPTH ALLOWED. UP TO TEN (10) FEET - -
BASED ON A 3-JOINT AVERAGE. ENTRY AND EXIT LOCATIONS. GROUT DELIVERY METHOD SHALL BE A FORECASTED FLOOD EVENT. INCREASE IN PIPE DESIGN DEPTH (DEEPER) ALLOWED. — - USRI EAE ST
FROM MULTIPLE POINTS WITHIN THE ANNULAR SPACE. - | CONCRETE cP
6. EXISTING UTILITY LOCATIONS AND DEPTHS, INCLUDING PRIVATE CONTRACTOR SHALL MONITOR AND CONTROL GROUT PRESSURES PILOT ALIGNMENT UP TO TEN (10) FEET LEFT OR RIGHT OF THE OWNER SURVEY CENTER- »
SERVICES, ARE APPROXIMATE AND SHALL BE FIELD VERIFIED BY TO WITHIN LIMITS FOR THE ENCOUNTERED GEOTECHNICAL LINE BUT NOT WITHIN FIVE (5) FEET OF THE RIGHT-OF-WAY/EASEMENT A
THE CONTRACTOR PRIOR TO ANY CONSTRUCTION OPERATIONS. MATERIALS. BOUNDARY OR ANY BELOW GRADE UTILITY OR STRUCTURE.
NOTES:
1. THE IMAGERY SHOWN WAS PROVIDED BY AERIAL DATA SERVICES, 2018. ADDITIONAL IMAGERY SUPPLEMENTED FROM
USFWS-NWI AND USGS.
2. EXISTING FEATURES SHOWN WERE SURVEYED BY MOTT MACDONALD AND DIGITIZED FROM IMAGERY. ALL LOCATIONS
ARE APPROXIMATE AND SHALL BE VERIFIED BY CONTRACTOR.
3. PROPERTY LINES DEPICTED ON THIS PLAN ARE BASED ON GIS TAX MAP DATA.
4. BASE FLOOD ELEVATION LINE SHOWN FOR 100 YEAR FLOOD PLAIN LIMIT WAS PULLED FROM FEMA FLOOD INSURANCE
RATE MAPS (FIRM). THE ELEVATION OF 438 FEET WAS DETERMINED USING MAP NUMBERS 29189C0080K AND 17083C0278D.
REFERENCE DRAWINGS REFERENCE DRAWINGS REVISIONS REVISIONS APPROVALS PREPARED FOR PREPARED BY SPIRE STL PIPELINE PROJECT
DWG. NO. TITLE DWG. NO. TITLE NO. REVISIONS DATE |DRAWN| cK [ ApPR | NoO. REVISIONS DATE |DRAWN| CK [ APPR DRAWN BY DATE ENG. APPROVAL DATE CLIENT APPROVAL DATE S p i re M HDD PROFILE OVERVIEW
STLP-A-053 ALIGNMENT SHEET ISSUE FOR FERC 01/2017] RIR | EB | RIP DRG. 01/2017 DG.G. 01/2017 4 . M MISSISSIPPI RIVER MAINLINE
STLP-HDD-003 HDD PROFILE OVERVIEW AMENDMENT TO FERC 04/2017 | RIR EB RJIP CHECKED BY DATE P-M. APPROVAL DATE STLP-HDD-004 ST L P I pe I ine MOTT
STLP-AR-006 ACCESS ROAD SITE PLAN - PAR-018 E.B. 01/2017 J.E.W. 01/2017 B B MACDONALD ST CHARLES COUNTY M |SSOUR|
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HDD NOTES: 7. HDD OPERATIONS SHALL BE CONDUCTED IN ACCORDANCE WITH 11. IF THE CONTRACTOR ENCOUNTERS AN OBSTRUCTION THAT
1. ALL DIMENSIONS AND ELEVATIONS ARE IN FEET, UNLESS ALL PERMIT REQUIREMENTS. T oo oA Py e e LEGEND
OTHERWISE SPECIFIED. 8. DOWNHOLE ANNULAR DRILLING FLUID PRESSURES SHALL BE ' PILOT BORE DRILLING TOLERANCES SHALL BE AS FOLLOWS: grap genc: _
BASED GROUT WITHIN THE BORE. WORK SHALL NOT RESUME ML 72 cH cL ~1sp o PROPOSED 24-INCH DIAMETER
MONITORED AT ALL TIMES DURING THE PILOT BORE DRILLING ITEM 0 c o PROPOSED PERMANENT EASEMENT e STREAM (DELINEATED)
ALL CHAINAGES ARE HORIZONTAL. UNTIL REVISED PLANS AND PROCEDURES HAVE BEEN SUBMITTED TOLERANCE . PIPELINE
PROCESS, LOCATION OF MONITORING SHALL BE AS CLOSE TO THE TO AND ACCEPTED BY THE OWNER PILOT ENTRY INCREASE ANGLE UP TO 1 (STEEPER), BUT NO DECREASE IN ANGLE _Z " R PROPERTY LINE
CONTRACTOR SHALL DETERMINE FINAL LOCATIONS AND DRILL BIT AS POSSIBLE. 19, CONTRACTOR SHALL USE THE DRILI; AND INTERSECT INSTALLATION | ANGLE ALLOWED v ( ),BU ] ] EXISTING PERMANENT EASEMENT b STREAM (DESKTOP)
DIMENSIONS OF ALL PITS NECESSARY TO ACCOMMODATE THEIR . ' (X X X X-.0000 ) MMID
9. PILOT BORE SHALL BE CONTINUOUSLY TRACKED AT ALL TIMES. NO U GP LIMESTONE SM I
MEANS AND METHODS. BLIND SECTIONS SHALL BE PERMITTED, EVEN WHEN THE DRILL BIT STRATEGY TO COMPLETE THIS INSTALLATION. PILOT ENTRY LOCATION | AS STAKED BY OWNER. NO CHANGES WITHOUT OWNER APPROVAL " :[ ; .~ TEMPORARY WORKSPACE > ST ING GAS PIPELINE — WETLAND (DESKTOP)
4. CONTRACTOR SHALL DETERMINE DIAMETER, GRADE, WALL IS UNDER WATER. 13. THE PILOT BORE WILL BE EITHER 10.625" OR 12.25" IN DIAMETER. ’ ’ || W — : WETLAND (DELINEATED)
THICKNESS AND ADDITIONAL LENGTH OF TEMPORARY 10. UPON HDD COMPLETION AND EXTRACTION OF TEMPORARY THE FINAL REAMED HOLE DIAMETER IS ANTICIPATED TO BE 36". PILOT EXIT ANGLE 59/w91{9 1bD[9 Jt ¢h He dC[teeowil . § ¢ bhLb/w9I{9{lb 9-L¢ 'bD[9 S ADDITIONAL TEMPORARY WORKSPACE - _ | EXISTING FOREIGN PIPELINE
CONDUCTOR CASINGS THAN THOSE SHOWN ON THE DRAWINGS. : THE NUMBER OF REAMING PASSES WILL BE DETERMINED BY THE ALLOWED. Rock Stratagraphic Legend:
ARV INSTALLED TEMPORARY CONDUCTOR CASING SHALL BE FULLY CASING PIPE (IF APPLICABLE), CONTRACTOR SHALL PLACE A CONTRACTOR SELECTED FOR THE WORK — O PROPOSED STAGING AREA OH EXISTING OVERHEAD LINE
REMOVED UPON COMPLETION OF PULLBACK OPERATIONS UNIFORM CEMENT BASED GROUT WITHIN THE NEAREST 200 FEET ’ PILOT EXIT LOCATION | UP TO TEN (10) FEET SHORTER OR LONGER. :[ LIMESTONE / MUDSTONE || SHALE
: OF THE ANNULAR SPACE OF THE HDD BORE BETWEEN THE 14. CONTRACTOR SHALL USE A GYROSCOPIC GUIDANCE SYSTEM TO ! Ll e e—e——— ACCESS ROAD — ROAD CENTERLINE
5. THE MINIMUM ALLOWABLE DRILLING RADIUS SHALL BE 1,750 FEET PRODUCT PIPE AND THE UNDISTURBED EARTH AT EACH HDD COMPLETE THE PILOT BORE INSTALLATION. PILOT DEPTH UP TO THREE (3) FEET SHALLOWER DEPTH ALLOWED. UP TO TEN (10) FEET | |
BASED ON A 3-JOINT AVERAGE. Eggm( I\A/IIIIJIETIEIéII_TELP%(I‘mISOVI:I”ST. I_(|5|IFiloTlIJ_iTEEz\Eh%||\}/5E2(R|\gIFE)I\IE:I(E)D SHALL BE 15. CONTRACTOR SHALL MONITOR PRECIPITATION AND RIVER LEVEL INCREASE IN PIPE DESIGN DEPTH (DEEPER) ALLOWED. 1 CONCRETE o - U ACE BAGE RN
6. EXISTING UTILITY LOCATIONS AND DEPTHS, INCLUDING PRIVATE CONTRACTOR SHALL MONITOR AND CONTROL GROUT PRESSURES E’lgxpl‘:ggEgA§¥EDBEL%%gAE5EEDN'ITO REMOVE EQUIPMENT PRIOR PILOT ALIGNMENT UP TO TEN (10) FEET LEFT OR RIGHT OF THE OWNER SURVEY CENTER- »
SERVICES, ARE APPROXIMATE AND SHALL BE FIELD VERIFIED BY TO WITHIN LIMITS FOR THE ENCOUNTERED GEOTECHNICAL LINE BUT NOT WITHIN FIVE (5) FEET OF THE RIGHT-OF-WAY/EASEMENT A
THE CONTRACTOR PRIOR TO ANY CONSTRUCTION OPERATIONS. MATERIALS. BOUNDARY OR ANY BELOW GRADE UTILITY OR STRUCTURE.
NOTES:
1. THE IMAGERY SHOWN WAS PROVIDED BY AERIAL DATA SERVICES, 2018. ADDITIONAL IMAGERY SUPPLEMENTED FROM
USFWS-NWI AND USGS.
2. EXISTING FEATURES SHOWN WERE SURVEYED BY MOTT MACDONALD AND DIGITIZED FROM IMAGERY. ALL LOCATIONS
ARE APPROXIMATE AND SHALL BE VERIFIED BY CONTRACTOR.
3. PROPERTY LINES DEPICTED ON THIS PLAN ARE BASED ON GIS TAX MAP DATA.
4. BASE FLOOD ELEVATION LINE SHOWN FOR 100 YEAR FLOOD PLAIN LIMIT WAS PULLED FROM FEMA FLOOD INSURANCE
RATE MAPS (FIRM). THE ELEVATION OF 438 FEET WAS DETERMINED USING MAP NUMBERS 29189C0080K AND 17083C0278D.
REFERENCE DRAWINGS REFERENCE DRAWINGS REVISIONS REVISIONS APPROVALS PREPARED FOR PREPARED BY SPIRE STL PIPELINE PROJECT
DWG. NO. TITLE DWG. NO. TITLE NO. REVISIONS DATE |DRAWN| cK [ ApPR | NoO. REVISIONS DATE |DRAWN| CK [ APPR DRAWN BY DATE ENG. APPROVAL DATE CLIENT APPROVAL DATE S p i re M HDD PROFILE OVERVIEW
D.R.G. 01/2017 D.G.G. 01/2017
STLP-A-066 ALIGNMENT SHEET ISSUE FOR FERC 01/2017| RJR EB RJP ey —— T —— . _ M MISSOURI RIVER MAINLINE
STLP-A-067 ALIGNMENT SHEET HDD PROFILE OVERVIEW 04/2017 | RJIR EB RJP L TLP-HDD-005 ST L P I pe I in e MOTT
E.B. 01/2017 JEW. 01/2017 STLP-HDPD- MACDONALD ST. CHARLES & ST. LOUIS COUNTIES, MISSOURI
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HDD NOTES: 7. HDD OPERATIONS SHALL BE CONDUCTED IN ACCORDANCE WITH 11. IF THE CONTRACTOR ENCOUNTERS AN OBSTRUCTION THAT
1. ALL DIMENSIONS AND ELEVATIONS ARE IN FEET, UNLESS ALL PERMIT REQUIREMENTS. T oo oA Py e e LEGEND
OTHERWISE SPECIFIED. 8. DOWNHOLE ANNULAR DRILLING FLUID PRESSURES SHALL BE ' PILOT BORE DRILLING TOLERANCES SHALL BE AS FOLLOWS: grap genc: _
BASED GROUT WITHIN THE BORE. WORK SHALL NOT RESUME ML 72 cH cL ~1sp o PROPOSED 24-INCH DIAMETER
MONITORED AT ALL TIMES DURING THE PILOT BORE DRILLING ITEM 0 c o PROPOSED PERMANENT EASEMENT e STREAM (DELINEATED)
ALL CHAINAGES ARE HORIZONTAL. UNTIL REVISED PLANS AND PROCEDURES HAVE BEEN SUBMITTED TOLERANCE . PIPELINE
PROCESS. LOCATION OF MONITORING SHALL BE AS CLOSE TO THE TO AND ACCEPTED BY THE OWNER PILOT ENTRY INCREASE ANGLE UP TO 1 (STEEPER), BUT NO DECREASE IN ANGLE _Z " R PROPERTY LINE
CONTRACTOR SHALL DETERMINE FINAL LOCATIONS AND DRILL BIT AS POSSIBLE. 19, CONTRACTOR SHALL USE THE DRILL AND INTERSECT INSTALLATION | ANGLE ALLOWED v ( ),BU ] ] EXISTING PERMANENT EASEMENT b STREAM (DESKTOP)
DIMENSIONS OF ALL PITS NECESSARY TO ACCOMMODATE THEIR . ' (X X X X-.0000 ) MMID
9. PILOT BORE SHALL BE CONTINUOUSLY TRACKED AT ALL TIMES. NO U GP LIMESTONE SM I
MEANS AND METHODS. BLIND SECTIONS SHALL BE PERMITTED, EVEN WHEN THE DRILL BIT STRATEGY TO COMPLETE THIS INSTALLATION. PILOT ENTRY LOCATION | AS STAKED BY OWNER. NO CHANGES WITHOUT OWNER APPROVAL " :[ ; .~ TEMPORARY WORKSPACE > ST ING GAS PIPELINE — WETLAND (DESKTOP)
4. CONTRACTOR SHALL DETERMINE DIAMETER, GRADE, WALL IS UNDER WATER. 13. THE PILOT BORE WILL BE EITHER 10.625" OR 12.25" IN DIAMETER. ’ ’ || W — : WETLAND (DELINEATED)
THICKNESS AND ADDITIONAL LENGTH OF TEMPORARY 10. UPON HDD COMPLETION AND EXTRACTION OF TEMPORARY THE FINAL REAMED HOLE DIAMETER IS ANTICIPATED TO BE 36". PILOT EXIT ANGLE 59/w91{9 1bD[9 Jt ¢h He dC[teeowil . § ¢ bhLb/w9I{9{lb 9-L¢ 'bD[9 S ADDITIONAL TEMPORARY WORKSPACE - _ | EXISTING FOREIGN PIPELINE
CONDUCTOR CASINGS THAN THOSE SHOWN ON THE DRAWINGS. : THE NUMBER OF REAMING PASSES WILL BE DETERMINED BY THE ALLOWED. Rock Stratagraphic Legend:
ARV INSTALLED TEMPORARY CONDUCTOR CASING SHALL BE FULLY CASING PIPE (IF APPLICABLE), CONTRACTOR SHALL PLACE A CONTRACTOR SELECTED FOR THE WORK O PROPOSED STAGING AREA OH EXISTING OVERHEAD LINE
REMOVED UPON COMPLETION OF PULLBACK OPERATIONS UNIFORM CEMENT BASED GROUT WITHIN THE NEAREST 200 FEET : PILOT EXIT LOCATION | UP TO TEN (10) FEET SHORTER OR LONGER., :[ LMESTONE /7] MUDSTONE SHALE
: OF THE ANNULAR SPACE OF THE HDD BORE BETWEEN THE 14. CONTRACTOR SHALL USE A GYROSCOPIC GUIDANCE SYSTEM TO ! Ll e e—e——— ACCESS ROAD — ROAD CENTERLINE
5. THE MINIMUM ALLOWABLE DRILLING RADIUS SHALL BE 1,750 FEET PRODUCT PIPE AND THE UNDISTURBED EARTH AT EACH HDD COMPLETE THE PILOT BORE INSTALLATION. PILOT DEPTH UP TO THREE (3) FEET SHALLOWER DEPTH ALLOWED. UP TO TEN (10) FEET | |
BASED ON A 3-JOINT AVERAGE. Eggm I\A/lltlJETEléll_TE LP%CIZQPSOVI:IIIST. I-CIBIRNOTUH-II-EI,DAE\'III\YSI_RKRI\QEL%ED SHALL BE 15. CONTRACTOR SHALL MONITOR PRECIPITATION AND RIVER LEVEL INCREASE IN PIPE DESIGN DEPTH (DEEPER) ALLOWED. 1 CONCRETE o _ U ACE BAGE RN
6. EXISTING UTILITY LOCATIONS AND DEPTHS, INCLUDING PRIVATE CONTRACTOR SHALL MONITOR AND CONTROL GROUT PRESSURES E'gXAFTC')g'E\'gAAgEDBFEL%Rgg"E@EEmO REMOVE EQUIPMENT PRIOR PILOT ALIGNMENT UP TO TEN (10) FEET LEFT OR RIGHT OF THE OWNER SURVEY CENTER- »
SERVICES, ARE APPROXIMATE AND SHALL BE FIELD VERIFIED BY TO WITHIN LIMITS FOR THE ENCOUNTERED GEOTECHNICAL LINE BUT NOT WITHIN FIVE (5) FEET OF THE RIGHT-OF-WAY/EASEMENT A
THE CONTRACTOR PRIOR TO ANY CONSTRUCTION OPERATIONS. MATERIALS. BOUNDARY OR ANY BELOW GRADE UTILITY OR STRUCTURE.
HORIZONTAL LENGTH = 3302
B ACTUAL LENGTH = 3331.77' —
700 | 700
600 600
HDD ENTRY/EXIT --\
STA: 3048+34 EXISTING LEVEE ——
200 ELEV: 424.00 TOP ELEV. 435.38 500
TOP OF WATER NATURAL GRADE TOP OF WATER —
AS SURVEYED OCTOBER, 2016 AS SURVEYED OCTOBER, 2016
ELEV. 409.6' ELEV. 409.6'
~ 370.4'
— = \—| —~ T ™ o
400 _/ — N | — e — — 400
200' TEMPORARY 42" DIAMETER STARTER CASING. 116' MIN. DEPTH f \
HDD ENTRY ANGLE — 86' MIN, DEPTH \_ 81'MIN. DEPTH RIVER BED
nse — ‘ RIVER BED
\ —Q 7 ~ |
300 S \ S 300
I ! a
L BEGIN VERTICAL CURVE 2400 RADIUS \ PROPOSED 24-INCH DIAMETER PIPELINE 2
—— STA: 3051+59 24" OD, .508 W.T. GR. X-70, WITH FBE Wwa
] ELEV: 357.88' END VERTICAL CURVE Ze
I STA: 3056+37 B-MISUR-2 5 i
/ ELEV: 309.70" 440’ RT. OF ALIGNMENT = g
200 -/ £< ' 200
B-MISUR-1A &
325' RT. OF ALIGNMENT a)
‘ i
(%2}
B-MISUR-1
25'LT. OF ALIGNMENT |
100 l 100
3042+00 3043+00 3044+00 3046+00 3048+00 3050+00 3052+00 3054+00 3056+00 3058+00 3060+00 3062+00 3064+00 3066+00 3068+00
NOTES: PROFILE
1. THE IMAGERY SHOWN WAS PROVIDED BY AERIAL DATA SERVICES, 2018. ADDITIONAL IMAGERY SUPPLEMENTED FROM —_—
USFWS-NWI AND USGS. SCALES HORIZ. 1" =100' VERT. 1" =100
2. EXISTING FEATURES SHOWN WERE SURVEYED BY MOTT MACDONALD AND DIGITIZED FROM IMAGERY. ALL LOCATIONS
ARE APPROXIMATE AND SHALL BE VERIFIED BY CONTRACTOR.
3. PROPERTY LINES DEPICTED ON THIS PLAN ARE BASED ON GIS TAX MAP DATA.
4. BASE FLOOD ELEVATION LINE SHOWN FOR 100 YEAR FLOOD PLAIN LIMIT WAS PULLED FROM FEMA FLOOD INSURANCE
RATE MAPS (FIRM). THE ELEVATION OF 438 FEET WAS DETERMINED USING MAP NUMBERS 29189C0080K AND 17083C0278D.
REFERENCE DRAWINGS REFERENCE DRAWINGS REVISIONS REVISIONS APPROVALS PREPARED FOR PREPARED BY SPIRE STL PIPELINE PROJECT
DWG. NO. TITLE DWG. NO. TITLE NO. REVISIONS DATE |DRAWN| cK [ ApPR | NoO. REVISIONS DATE |DRAWN| CK [ APPR DRAWN BY DATE ENG. APPROVAL DATE CLIENT APPROVAL DATE S p i re M HDD PROFILE OVERVIEW
STLP-A-067 ALIGNMENT SHEET ISSUE FOR FERC 01/2017 | RJR EB RJP DRG. o1/2007 PGG. 01/2017 . . M MISSOURI RIVER MAINLINE
STLP-HDD-007 HDD PROFILE OVERVIEW AMENDMENT TO FERC 04/2017| RJR EB RIP CHECKED BY o R AEEROVAL oA STLP-HDD-006 ST L P I pe I ine MOTT
E.B. 01/2017 JEW. 01/2017 MACDONALD ST. CHARLES & ST. LOUIS COUNTIES, MISSOURI
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HDD NOTES: 7. HDD OPERATIONS SHALL BE CONDUCTED IN ACCORDANCE WITH 11. IF THE CONTRACTOR ENCOUNTERS AN OBSTRUCTION THAT
ALL PERMIT REQUIREMENTS. PREVENTS THE INSTALLATION ACCORDING TO THE PROJECT MISSOURI RIVER HDD PLAN VIEW LEGEND
1. ALL DIMENSIONS AND ELEVATIONS ARE IN FEET, UNLESS SPECIFICATIONS, THE CONTRACTOR SHALL PLACE A CEMENT Soil Stratagraphic Legend:
OTHERWISE SPECIFIED. 8. DOWNHOLE ANNULAR DRILLING FLUID PRESSURES SHALL BE BASED GROUT WITHIN THE BORE. WORK SHALL NOT RESUME PILOT BORE DRILLING TOLERANCES SHALL BE AS FOLLOWS: graphic Legenc: _
MONITORED AT ALL TIMES DURING THE PILOT BORE DRILLING : ML J] cH cL ] sP s s O PROPOSED 24-INCH DIAMETER STREAM (DELINEATED)
ALL CHAINAGES ARE HORIZONTAL. PROCESS. LOCATION OF MONITORING SHALL BE AS CLOSE TO THE UNTIL REVISED PLANS AND PROCEDURES HAVE BEEN SUBMITTED ITEM TOLERANCE " PROPOSED PERMANENT EASEMENT PIPELINE
' TO AND ACCEPTED BY THE OWNER. PILOT ENTRY INCREASE ANGLE UP TO 1 (STEEPER), BUT NO DECREASE IN ANGLE f _Z o R PROPERTY LINE
CONTRACTOR SHALL DETERMINE FINAL LOCATIONS AND DRILL BIT AS POSSIBLE. ANGLE ALLOWED ’ | EXISTING PERMANENT EASEMENT STREAM (DESKTOP)
DIMENSIONS OF ALL PITS NECESSARY TO ACCOMMODATE THEIR 9 PILOT BORE SHALL BE CONTINUOUSLY TRACKED AT ALL TIMES. NO 12. CONTRACTOR SHALL USE THE DRILL AND INTERSECT INSTALLATION ' 7 sw o LIMESTONE ™ : (X X X X=.0000 ) MMID
MEANS AND METHODS. BLIND SECTIONS SHALL BE PERMITTED, EVEN WHEN THE DRILL BIT STRATEGY TO COMPLETE THIS INSTALLATION. PILOT ENTRY LOCATION | AS STAKED BY OWNER. NO CHANGES WITHOUT OWNER APPROVAL " :[ ; .~ TEMPORARY WORKSPACE > ST ING GAS PIPELINE — WETLAND (DESKTOP)
4. CONTRACTOR SHALL DETERMINE DIAMETER, GRADE, WALL IS UNDER WATER. 13. THE PILOT BORE WILL BE EITHER 10.625" OR 12.25™" IN DIAMETER. , , || m :3 WETLAND (DELINEATED)
THICKNESS AND ADDITIONAL LENGTH OF TEMPORARY 10. UPON HDD COMPLETION AND EXTRACTION OF TEMPORARY THE FINAL REAMED HOLE DIAMETER IS ANTICIPATED TO BE 36". PILOT EXIT ANGLE 59/w91{9 1bD[9 ;t ¢h He dC[ ! ¢eOwil - ;¢ bhLb/w91{9{lb 9-L¢ 1bD[9 (S ADDITIONAL TEMPORARY WORKSPACE - _ | EXISTING FOREIGN PIPELINE
CONDUCTOR CASINGS THAN THOSE SHOWN ON THE DRAWINGS. ' THE NUMBER OF REAMING PASSES WILL BE DETERMINED BY THE ALLOWED. Rock Stratagraphic Legend: 070000 PROPOSED STAGING AREA
CASING PIPE (IF APPLICABLE), CONTRACTOR SHALL PLACE A CONTRACTOR SELECTED FOR THE WORK — i OH EXISTING OVERHEAD LINE
ANY (')NSTALLEg TE'\O"PORARBCO(;\'DUCTOR CCAg'NG SH’BLL SBE FULLY UNIFORM CEMENT BASED GROUT WITHIN THE NEAREST 200 FEET ' PILOT EXIT LOCATION | UP TO TEN (10) FEET SHORTER OR LONGER. :[ LINESTONE /7 | MUDSTONE | | SHALE
REMOVED UPON COMPLETION OF PULLBACK OPERATIONS. OF THE ANNULAR SPACE OF THE HDD BORE BETWEEN THE 14. CONTRACTOR SHALL USE A GYROSCOPIC GUIDANCE SYSTEM TO ' N @ ACCESS ROAD — ROAD CENTERLINE
5. THE MINIMUM ALLOWABLE DRILLING RADIUS SHALL BE 1,750 FEET PRODUCT PIPE AND THE UNDISTURBED EARTH AT EACH HDD COMPLETE THE PILOT BORE INSTALLATION. PILOT DEPTH UP TO THREE (3) FEET SHALLOWER DEPTH ALLOWED. UP TO TEN (10) FEET | |
BASED ON A 3-JOINT AVERAGE. Eggm( I\A/IIIIJIETIEIéll_TELP%CI‘mISOVI:II?T. I-CIBIRNOTUH-II-E?AE\'III\YLEI_RKRI\QEE;(IE)D SHALL BE 15. CONTRACTOR SHALL MONITOR PRECIPITATION AND RIVER LEVEL INCREASE IN PIPE DESIGN DEPTH (DEEPER) ALLOWED. 1 CONCRETE o - USRI EAE ST
6. EXISTING UTILITY LOCATIONS AND DEPTHS, INCLUDING PRIVATE CONTRACTOR SHALL MONITOR AND CONTROL GROUT PRESSURES E'gXAFgg'E\'gAAgEDBFEL%%EDP/E@EmO REMOVE EQUIPMENT PRIOR PILOT ALIGNMENT UP TO TEN (10) FEET LEFT OR RIGHT OF THE OWNER SURVEY CENTER- 14
SERVICES, ARE APPROXIMATE AND SHALL BE FIELD VERIFIED BY TO WITHIN LIMITS FOR THE ENCOUNTERED GEOTECHNICAL LINE BUT NOT WITHIN FIVE (5) FEET OF THE RIGHT-OF-WAY/EASEMENT A
THE CONTRACTOR PRIOR TO ANY CONSTRUCTION OPERATIONS. MATERIALS. BOUNDARY OR ANY BELOW GRADE UTILITY OR STRUCTURE.
HORIZONTAL LENGTH = 3302’
ACTUAL LENGTH = 3331.77'
700 | 700
600 600
HDD ENTRY/EXIT
/_ STA: 3081+35
ELEV: 482.00'
500 ——— - 500
—— TOP OF WATER 7# e — Z
AS SURVEYED OCTOBER, 2016 —_ ~ |
ELEV. 409.6' - — o~ — / T
/ — OU I HDD EXIT ANGLE - /A
400 — = = 400
|
|
86' MIN. DEPTH \ | B-MISUR-3A
RIVER BED / 1140' RT. OF ALIGNMENT
—
I
,7 2400' RADIUS — END VERTICAL CURVE
300 8 _/ STA: 3079+66 300
A B-MISUR-3 ELEV: 427.16'
% 35' RT. OF ALIGNMENT
=
-
6 B BEGIN VERTICAL CURVE
';: P STA: 3072+25
200 ' ELEV: 309.70' 200
=
[a)
L
L
"
100 | 100
3070+00 3072+00 3074+00 3076+00 3078+00 3080+00 3082+00 3084+00 3086+00 3088+00 3090+00 3092+00
T OTEﬁE IMAGERY SHOWN WAS PROVIDED BY AERIAL DATA SERVICES, 2016. ADDITIONAL IMAGERY SUPPLEMENTED FROM PROFILE
USRS NI AND USGS. R SCALES HORIZ. 1" = 100' VERT. 1" = 100'
2. EXISTING FEATURES SHOWN WERE SURVEYED BY MOTT MACDONALD AND DIGITIZED FROM IMAGERY. ALL LOCATIONS
ARE APPROXIMATE AND SHALL BE VERIFIED BY CONTRACTOR.
3. PROPERTY LINES DEPICTED ON THIS PLAN ARE BASED ON GIS TAX MAP DATA.
4. BASE FLOOD ELEVATION LINE SHOWN FOR 100 YEAR FLOOD PLAIN LIMIT WAS PULLED FROM FEMA FLOOD INSURANCE
RATE MAPS (FIRM). THE ELEVATION OF 438 FEET WAS DETERMINED USING MAP NUMBERS 29189C0080K AND 17083C0278D.
REFERENCE DRAWINGS REFERENCE DRAWINGS REVISIONS REVISIONS APPROVALS PREPARED FOR PREPARED BY SPIRE STL PIPELINE PROJECT
DWG. NO. TITLE DWG. NO. TITLE NO. REVISIONS DATE |DRAWN| ck | apPrR | NO. REVISIONS DATE |DRAWN| cK | APPR DRAWN BY DATE ENG. APPROVAL DATE CLIENT APPROVAL DATE S pi re M HDD PROFILE OVERVIEW
D.R.G. 01/2017 D.G.G. 04/2017
STLP-A-068 ALIGNMENT SHEET STLP-HDD-006 HDD PROFILE OVERVIEW ISSUE FOR FERC 01/2017 RJR EB RJP S —— e —— - ” M MISSOURI RIVER MAI NLI NE
STLP-AR-007 ACCESS ROAD SITE PLAN - TAR-021 AMENDMENT TO FERC 04/2017| RJR EB RJP M. STLP-HDD-007 ST L P I pe I in e MOTT
STLP-SS-002 LACLEDE/LANGE DELIVERY STATION SITE LAYOUT - STLP-SS-002 E.B. 01/2017 JEW. 04/2017 MACDONALD ST CHARLES & ST LOUIS COU NTIES MISSOU RI
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HDD NOTES: 7. 11. IF THE CONTRACTOR ENCOUNTERS AN OBSTRUCTION THAT
ALL PERMIT REQUIREMENTS. PREVENTS THE INSTALLATION ACCORDING TO THE PROJECT 367 HDD PLAN VIEW LEGEND
1.~ ALL DIMENSIONS AND ELEVATIONS ARE IN FEET, UNLESS SPECIFICATIONS, THE CONTRACTOR SHALL PLACE A CEMENT BASED Soil Stratagraphic Legend:
OTHERWISE SPECIFIED. 8. DOWNHOLE ANNULAR DRILLING FLUID PRESSURES SHALL BE GROUT WITHIN ',l'HE BORE. WORK SHALL NOT RESUME UNTIL PILOT BORE DRILLING TOLERANCES SHALL BE AS FOLLOWS: grap genc: _
MONITORED AT ALL TIMES DURING THE PILOT BORE DRILLING : ML J] cH oL EE 0POS s O P v o AT NORTH STREAM (DELINEATED)
ALL CHAINAGES ARE HORIZONTAL. PROCESS. LOCATION OF MONITORING SHALL BE AS CLOSE TO THE REVISED PLANS AND PROCEDURES HAVE BEEN SUBMITTED TO AND ITEM TOLERANCE / _Z - PROFOSED FERRANETr EASE =T COUNTY EXTENSION
: ACCEPTED BY THE OWNER. R PROPERTY LINE
CONTRACTOR SHALL DETERMINE FINAL LOCATIONS AND DRILL BIT AS POSSIBLE. 1y, CONTRACTOR SHALL USe A GYROSCOPIC GUIDANCE SYSTEM T e INCREASE ANGLE UPTO 1 (STEEPER), BUT NO DECREASE IN ANGLE ! -] EXISTING PERMANENT EASEMENT STREAM (DESKTOP)
DIMENSIONS OF ALL PITS NECESSARY TO ACCOMMODATE THEIR . ' : (X X X X-.0000 ) MMID
MEANS AND METHODS. 9. PILOT BORE SHALL BE CONTINUOUSLY TRACKED AT ALL TIMES. NO COMPLETE THE PILOT BORE INSTALLATION. o sw 6P LIMESTONE B JSS S ) TEMPORARY WORKSPACE — WETLAND (DESKTOP)
BLIND SECTIONS SHALL BE PERMITTED, EVEN WHEN THE DRILL BIT PILOT ENTRY LOCATION | AS STAKED BY OWNER. NO CHANGES WITHOUT OWNER APPROVAL °0 , —it EXISTING GAS PIPELINE
4. CONTRACTOR SHALL DETERMINE DIAMETER, GRADE, WALL IS UNDER WATER. 13. THE PILOT BORE WILL BE EITHER 10.625" OR 12.25" IN DIAMETER. , , || W WETLAND (DELINEATED)
THICKNESS AND ADDITIONAL LENGTH OF TEMPORARY 10. UPON HDD COMPLETION AND EXTRACTION OF TEMPORARY THE FINAL REAMED HOLE DIAMETER IS ANTICIPATED TO BE 36". PILOT EXIT ANGLE 59/w91{9 1bD[9 ;t ¢h He dC[ ! ¢eOwil - ;¢ bhLb/w91{9{lb 9-L¢ 1bD[9 (S ADDITIONAL TEMPORARY WORKSPACE - _ | EXISTING FOREIGN PIPELINE —
CONDUCTOR CASINGS THAN THOSE SHOWN ON THE DRAWINGS. ' THE NUMBER OF REAMING PASSES WILL BE DETERMINED BY THE ALLOWED. Rock Stratagraphic Legend: 070000 PROPOSED STAGING AREA
N INGTALLED TEMPORARY CONDULTOR CASING SHALL BE FOLLY CASING PIPE (IF APPLICABLE), CONTRACTOR SHALL PLACE A CONTRACTOR SELECTED FOR THE WORK. — ) OH EXISTING OVERHEAD LINE
REMOVED UPON COMPLETION OF PULLBACK OPERATIONS UNIFORM CEMENT BASED GROUT WITHIN THE NEAREST 200 FEET PILOT EXIT LOCATION | UP TO TEN (10) FEET SHORTER OR LONGER. :[ LIMESTONE / MUDSTONE || SHALE
: OF THE ANNULAR SPACE OF THE HDD BORE BETWEEN THE 14. CONTRACTOR SHALL MONITOR PRECIPITATION AND RIVER LEVEL ! Ll e e—e——— ACCESS ROAD — ROAD CENTERLINE
5. THE MINIMUM ALLOWABLE DRILLING RADIUS SHALL BE 1,750 FEET PRODUCT PIPE AND THE UNDISTURBED EARTH AT EACH HDD ELEVATIONS AND BE PREPARED TO REMOVE EQUIPMENT PRIORTO | PILOT DEPTH UP TO THREE (3) FEET SHALLOWER DEPTH ALLOWED. UP TO TEN (10) FEET | |
BASED ON A 3-JOINT AVERAGE. ENTRY AND EXIT LOCATIONS. GROUT DELIVERY METHOD SHALL BE A FORECASTED FLOOD EVENT. INCREASE IN PIPE DESIGN DEPTH (DEEPER) ALLOWED. "] CONCRETE op _ USACE EASEMENT
FROM MULTIPLE POINTS WITHIN THE ANNULAR SPACE.
6. EXISTING UTILITY LOCATIONS AND DEPTHS, INCLUDING PRIVATE CONTRACTOR SHALL MONITOR AND CONTROL GROUT PRESSURES PILOT ALIGNMENT UP TO TEN (10) FEET LEFT OR RIGHT OF THE OWNER SURVEY CENTER- »
SERVICES, ARE APPROXIMATE AND SHALL BE FIELD VERIFIED BY TO WITHIN LIMITS FOR THE ENCOUNTERED GEOTECHNICAL LINE BUT NOT WITHIN FIVE (5) FEET OF THE RIGHT-OF-WAY/EASEMENT A
THE CONTRACTOR PRIOR TO ANY CONSTRUCTION OPERATIONS. MATERIALS. BOUNDARY OR ANY BELOW GRADE UTILITY OR STRUCTURE.
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BEGIN VERTICAL CURVE —/ \\v\ ‘ ‘ ‘ DEPTH DEPTH ‘
STA: 87+80
ELEV: 452.58 ! 1Y * A
/ 22— pod 7 I pod
_/ END VERTICAL CURVE / Eorh — T o T
2400"RADIUS STA: 94+57 DEPTH PROPOSED 24-INCH NORTH COUNTY EXTENSION DEPTH.
300 ELEV: 350.61 24" OD, .508 W.T. GR. X-70, WITH FBE DEPTH. 300"
\
| / _// HORIZONTAL CURVE /
BEGIN HORIZONTAL CURVE END HORIZONTAL CURVE RADIUS: 2400
PHC STA: 94+82 PHT STA: 97+64 ELEV: 359.61
ELEV: 359.61 ELEV: 359.61
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PROFILE
SCALES HORIZ. 1" = 100' VERT. 1" = 100
NOTES:
1. THE IMAGERY SHOWN WAS PROVIDED BY AERIAL DATA SERVICES, 2017. ADDITIONAL IMAGERY SUPPLEMENTED FROM
USFWS-NWI AND USGS.
2. EXISTING FEATURES SHOWN WERE SURVEYED BY MOTT MACDONALD AND DIGITIZED FROM IMAGERY. ALL LOCATIONS
ARE APPROXIMATE AND SHALL BE VERIFIED BY CONTRACTOR.
3. PROPERTY LINES DEPICTED ON THIS PLAN ARE BASED ON GIS TAX MAP DATA.
4, BASE FLOOD ELEVATION LINE SHOWN FOR 100 YEAR FLOOD PLAIN LIMIT WAS PULLED FROM FEMA FLOOD INSURANCE
RATE MAPS (FIRM). THE ELEVATION OF 438 FEET WAS DETERMINED USING MAP NUMBERS 29189C0080K AND 17083C0278D.
REFERENCE DRAWINGS REFERENCE DRAWINGS REVISIONS REVISIONS APPROVALS PREPARED FOR PREPARED BY SPIRE STL PIPELINE PROJECT
DWG. NO. TITLE DWG. NO. TITLE NO. REVISIONS DATE |DRAWN| cK [ ApPR | NoO. REVISIONS DATE |DRAWN| CK [ APPR DRAWN BY DATE ENG. APPROVAL DATE CLIENT APPROVAL DATE S p i re M HDD PROFILE OVERVIEW
S.G. 04/2017 D.G.G. 04/2017
STLP-A-1003 ALIGNMENT SHEET CHECKED BY DATE P.M. APPROVAL DATE STLPHOD-L00L ST L P I pe I ine MOTT M
STLP-HDD-1002 HDD PROFILE OVERVIEW RJ.P. 04/2017 JEW. 04/2017 MACDONALD SPANISH LAKE TOWNSHIP, ST. LOUIS, MISSOURI
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7. HDD OPERATIONS SHALL BE CONDUCTED IN ACCORDANCE WITH

HDD NOTES: 11. IF THE CONTRACTOR ENCOUNTERS AN OBSTRUCTION THAT
ALL PERMIT REQUIREMENTS. PREVENTS THE INSTALLATION ACCORDING TO THE PROJECT HIGHWAY 367 HDD PLAN VIEW LEGEND
1.~ ALL DIMENSIONS AND ELEVATIONS ARE IN FEET, UNLESS SPECIFICATIONS, THE CONTRACTOR SHALL PLACE A CEMENT BASED Soil Stratagraphic Legend:
OTHERWISE SPECIFIED. 8. DOWNHOLE ANNULAR DRILLING FLUID PRESSURES SHALL BE GROUT WITHIN ',l'HE BORE. WORK SHALL NOT RESUME UNTIL PILOT BORE DRILLING TOLERANCES SHALL BE AS FOLLOWS: grap genc: _
MONITORED AT ALL TIMES DURING THE PILOT BORE DRILLING : ML J] cH oL EE; PROPOSED PERMANENT EASEMENT O P e ey | NPRIETER STREAM (DELINEATED)
ALL CHAINAGES ARE HORIZONTAL. PROCESS. LOGCATION OF MONITORING SHALL BE AS CLOSE TO THE REVISED PLANS AND PROCEDURES HAVE BEEN SUBMITTED TO AND ITEM TOLERANCE / _Z x PIDENNEEXTENSION
: ACCEPTED BY THE OWNER. R PROPERTY LINE
CONTRACTOR SHALL DETERMINE FINAL LOCATIONS AND DRILL BIT AS POSSIBLE. 1y, CONTRACTOR SHALL USe A GYROSCOPIC GUIDANCE SYSTEM T e INCREASE ANGLE UPTO 1 (STEEPER), BUT NO DECREASE IN ANGLE ! -] EXISTING PERMANENT EASEMENT STREAM (DESKTOP)
DIMENSIONS OF ALL PITS NECESSARY TO ACCOMMODATE THEIR . ' : (X X X X-.0000 ) MMID
MEANS AND METHODS. 9. PILOT BORE SHALL BE CONTINUOUSLY TRACKED AT ALL TIMES. NO COMPLETE THE PILOT BORE INSTALLATION. o sw 6P LIMESTONE B JSS S ) TEMPORARY WORKSPACE — WETLAND (DESKTOP)
BLIND SECTIONS SHALL BE PERMITTED, EVEN WHEN THE DRILL BIT PILOT ENTRY LOCATION | AS STAKED BY OWNER. NO CHANGES WITHOUT OWNER APPROVAL °° , —it EXISTING GAS PIPELINE
4. CONTRACTOR SHALL DETERMINE DIAMETER, GRADE, WALL IS UNDER WATER. 13. THE PILOT BORE WILL BE EITHER 10.625" OR 12.25" IN DIAMETER. , , || W :3 WETLAND (DELINEATED)
THICKNESS AND ADDITIONAL LENGTH OF TEMPORARY 10. UPON HDD COMPLETION AND EXTRACTION OF TEMPORARY THE FINAL REAMED HOLE DIAMETER IS ANTICIPATED TO BE 36". PILOT EXIT ANGLE 59/w91{9 1bD[9 Jt ¢h He dC[teeowil . § ¢ bhLb/w9I{9{lb 9-L¢ 'bD[9 S ADDITIONAL TEMPORARY WORKSPACE - _ | EXISTING FOREIGN PIPELINE
] ] _
RAE"\; IO'\\IISETISAbLIEgI\-Ir EMEA%FEQ%EEOQFDEUCLTL%?\&%gﬁziﬁ%@ FULLY UNIFORM CEMENT BASED GROUT WITHIN THE NEAREST 200 FEET ' PILOT EXIT LOCATION | UP TO TEN (10) FEET SHORTER OR LONGER. :[ LINESTONE /7 | MUDSTONE | | SHALE
: OF THE ANNULAR SPACE OF THE HDD BORE BETWEEN THE 14. CONTRACTOR SHALL MONITOR PRECIPITATION AND RIVER LEVEL ! Ll e e—e——— ACCESS ROAD — ROAD CENTERLINE
5. THE MINIMUM ALLOWABLE DRILLING RADIUS SHALL BE 1,750 FEET PRODUCT PIPE AND THE UNDISTURBED EARTH AT EACH HDD ELEVATIONS AND BE PREPARED TO REMOVE EQUIPMENT PRIORTO | PILOT DEPTH UP TO THREE (3) FEET SHALLOWER DEPTH ALLOWED. UP TO TEN (10) FEET | |
BASED ON A 3-JOINT AVERAGE. ENTRY AND EXIT LOCATIONS. GROUT DELIVERY METHOD SHALL BE A FORECASTED FLOOD EVENT. INCREASE IN PIPE DESIGN DEPTH (DEEPER) ALLOWED. "] CONCRETE op _ USACE EASEMENT
FROM MULTIPLE POINTS WITHIN THE ANNULAR SPACE.
6. EXISTING UTILITY LOCATIONS AND DEPTHS, INCLUDING PRIVATE CONTRACTOR SHALL MONITOR AND CONTROL GROUT PRESSURES PILOT ALIGNMENT UP TO TEN (10) FEET LEFT OR RIGHT OF THE OWNER SURVEY CENTER- »
SERVICES, ARE APPROXIMATE AND SHALL BE FIELD VERIFIED BY TO WITHIN LIMITS FOR THE ENCOUNTERED GEOTECHNICAL LINE BUT NOT WITHIN FIVE (5) FEET OF THE RIGHT-OF-WAY/EASEMENT A
THE CONTRACTOR PRIOR TO ANY CONSTRUCTION OPERATIONS. MATERIALS. BOUNDARY OR ANY BELOW GRADE UTILITY OR STRUCTURE.
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§ NOTES:
o 1. THE IMAGERY SHOWN WAS PROVIDED BY AERIAL DATA SERVICES, 2018. ADDITIONAL IMAGERY SUPPLEMENTED FROM
% USFWS-NWI AND USGS.
% 2. EXISTING FEATURES SHOWN WERE SURVEYED BY MOTT MACDONALD AND DIGITIZED FROM IMAGERY. ALL LOCATIONS
% ARE APPROXIMATE AND SHALL BE VERIFIED BY CONTRACTOR.
.&’- 3. PROPERTY LINES DEPICTED ON THIS PLAN ARE BASED ON GIS TAX MAP DATA.
2 4, BASE FLOOD ELEVATION LINE SHOWN FOR 100 YEAR FLOOD PLAIN LIMIT WAS PULLED FROM FEMA FLOOD INSURANCE
S RATE MAPS (FIRM). THE ELEVATION OF 438 FEET WAS DETERMINED USING MAP NUMBERS 29189C0080K AND 17083C0278D.
:I REFERENCE DRAWINGS REFERENCE DRAWINGS REVISIONS REVISIONS APPROVALS PREPARED FOR PREPARED BY SPIRE STL PIPELINE PROJECT
o — — — — — ™
§ DWG. NO. TITLE DWG. NO. TITLE NO. REVISIONS DATE |DRAWN| cK [ ApPR | NoO. REVISIONS DATE |DRAWN| CK [ APPR DRAWN BY DATE ENG. APPROVAL DATE CLIENT APPROVAL DATE S p iIre M HDD PROFILE OVERVIEW
° 3 STLP-A-1003 ALIGNMENT SHEET 1 AMENDMENT TO FERC 0412017] SG | KAM | RIP G 0472017 DG.G. 0472017 4 . M HIGHWAY 367 & COLDWATER CREEK NORTH COUNTY EXTENSION
55 STLPDD 1001 D PLAN AND PROFILE CHECKED BY DATE P.M. APPROVAL DATE STLP-HDD-1002 ST L P I pe I ine MOTT
5 § R.J.P. 04/2017 JEW. 04/2017 Riaad MACDONALD SPANISH LAKE TOWNSHIP. ST. LOUIS MISSOURI
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HDD NOTES: 7. 11.
ALL PERMIT REQUIREMENTS. PREVENTS THE INSTALLATION ACCORDING TO THE PROJECT LEGEND
1. ALL DIMENSIONS AND ELEVATIONS ARE IN FEET, UNLESS SPECIFICATIONS, THE CONTRACTOR SHALL PLACE A CEMENT BASED . Soil Stratagraphic Legend:
OTHERWISE SPECIFIED. 8. DOWNHOLE ANNULAR DRILLING FLUID PRESSURES SHALL BE GROUT WITHIN THE BORE. WORK SHALL NOT RESUME UNTIL PILOT BORE DRILLING TOLERANCES SHALL BE AS FOLLOWS: _ PROPOSED 24-INCH NORTH
MONITORED AT ALL TIMES DURING THE PILOT BORE DRILLING ' TEM TOLERANCE ML // cH L 5P PROPOSED PERMANENT EASEMENT © LN BN B STREAM (DELINEATED)
ALL CHAINAGES ARE HORIZONTAL. PROCESS. LOCATION OF MONITORING SHALL BE AS CLOSE TO THE i%\(/:IESETDEIBLQ\I(\l? I_/|\|£\|(Ing:/F’e\I?E(FiEDURES HAVE BEEN SUBMITTED TO AND / _Z
) . . R PROPERTY LINE
CONTRACTOR SHALL DETERMINE FINAL LOCATIONS AND DRILL BIT AS POSSIBLE. 1y, CONTRACTOR SHALL USe A GYROSCOPIC GUIDANCE SYSTEM T e INCREASE ANGLE UPTO 1 (STEEPER), BUT NO DECREASE IN ANGLE I -] EXISTING PERMANENT EASEMENT STREAM (DESKTOP)
DIMENSIONS OF ALL PITS NECESSARY TO ACCOMMODATE THEIR : ' : X X X X—.0000 MMID
MEANS AND METHODS. 9. PILOTBORE SHALL BE CONTIOUSLY TRACKED AT ALL TIMES. MO COMPLETE THE PILOT BORE INSTALLATION. s P LmesTone [T} sw . TEMPORARY WORKSPACE § d o WETLAND (DESKTOP)
BLIND SECTIONS SHALL BE PERMITTED, EVEN WHEN THE DRILL BIT PILOT ENTRY LOCATION | AS STAKED BY OWNER. NO CHANGES WITHOUT OWNER APPROVAL Y . — EXISTING GAS PIPELINE
4. CONTRACTOR SHALL DETERMINE DIAMETER, GRADE, WALL IS UNDER WATER. 13. THE PILOT BORE WILL BE EITHER 10.625" OR 12.25" IN DIAMETER. , , || W :3 WETLAND (DELINEATED)
THICKNESS AND ADDITIONAL LENGTH OF TEMPORARY 10. UPON HDD COMPLETION AND EXTRACTION OF TEMPORARY THE FINAL REAMED HOLE DIAMETER IS ANTICIPATED TO BE 36". PILOT EXIT ANGLE 59/w91{9 1bD[9 }t ¢h He (C[1¢¢9wil . }¢ bh Lb/w9I{9{Lb 9-1¢ 1bD[9 | ¢ ADDITIONAL TEMPORARY WORKSPACE -~ _ | EXISTING FOREIGN PIPELINE
] ] _
RAE"\; IO'\\IISETISAbLIEgI\-Ir EMEA%FEQ%EEOQFDEUCLTL%?\&%gﬁziﬁ%@ FULLY UNIFORM CEMENT BASED GROUT WITHIN THE NEAREST 200 FEET ' PILOT EXIT LOCATION | UP TO TEN (10) FEET SHORTER OR LONGER. :[ LINESTONE /7 | MUDSTONE | | SHALE
: OF THE ANNULAR SPACE OF THE HDD BORE BETWEEN THE 14. CONTRACTOR SHALL MONITOR PRECIPITATION AND RIVER LEVEL ! Ll e e—e——— ACCESS ROAD — ROAD CENTERLINE
5. THE MINIMUM ALLOWABLE DRILLING RADIUS SHALL BE 1,750 FEET PRODUCT PIPE AND THE UNDISTURBED EARTH AT EACH HDD ELEVATIONS AND BE PREPARED TO REMOVE EQUIPMENT PRIORTO | PILOT DEPTH UP TO THREE (3) FEET SHALLOWER DEPTH ALLOWED. UP TO TEN (10) FEET | |
BASED ON A 3-JOINT AVERAGE. ENTRY AND EXIT LOCATIONS. GROUT DELIVERY METHOD SHALL BE A FORECASTED FLOOD EVENT. INCREASE IN PIPE DESIGN DEPTH (DEEPER) ALLOWED. 1 CONCRETE o _ USRI EAE ST
FROM MULTIPLE POINTS WITHIN THE ANNULAR SPACE. \
6. EXISTING UTILITY LOCATIONS AND DEPTHS, INCLUDING PRIVATE CONTRACTOR SHALL MONITOR AND CONTROL GROUT PRESSURES PILOT ALIGNMENT UP TO TEN (10) FEET LEFT OR RIGHT OF THE OWNER SURVEY CENTER- »
SERVICES, ARE APPROXIMATE AND SHALL BE FIELD VERIFIED BY TO WITHIN LIMITS FOR THE ENCOUNTERED GEOTECHNICAL LINE BUT NOT WITHIN FIVE (5) FEET OF THE RIGHT-OF-WAY/EASEMENT A
THE CONTRACTOR PRIOR TO ANY CONSTRUCTION OPERATIONS. MATERIALS. BOUNDARY OR ANY BELOW GRADE UTILITY OR STRUCTURE.
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& N1 THEIMAGERY SHOWN WAS PROVIDED BY AERIAL DATA SERVICES, 2017. ADDITIONAL IMAGERY SUPPLEMENTED FROM
g USFWS-NWI AND USGS.
2 2. EXISTING FEATURES SHOWN WERE SURVEYED BY MOTT MACDONALD AND DIGITIZED FROM IMAGERY. ALL LOCATIONS
£ ARE APPROXIMATE AND SHALL BE VERIFIED BY CONTRACTOR.
2 3. PROPERTY LINES DEPICTED ON THIS PLAN ARE BASED ON GIS TAX MAP DATA.
g 4. BASE FLOOD ELEVATION LINE SHOWN FOR 100 YEAR FLOOD PLAIN LIMIT WAS PULLED FROM FEMA FLOOD INSURANCE
2 RATE MAPS (FIRM). THE ELEVATION OF 438 FEET WAS DETERMINED USING MAP NUMBERS 29189C0080K AND 17083C0278D.
:I REFERENCE DRAWINGS REFERENCE DRAWINGS REVISIONS REVISIONS APPROVALS PREPARED FOR PREPARED BY SPIRE STL PIPELINE PROJECT
o — — — — — ™
§ DWG. NO. TITLE DWG. NO. TITLE NO. REVISIONS DATE |DRAWN| cK [ ApPR | NoO. REVISIONS DATE |DRAWN| CK [ APPR DRAWN BY DATE ENG. APPROVAL DATE CLIENT APPROVAL DATE S p iIre M HDD PROFILE OVERVIEW
[selyee} N AK.Y. 04/2017 D.G.G. 04/2017
2 Lé" STsLTIL_: g ;3%14 HDSL;GRE'\,:EET;,EI;%,TEW 1 AMENDMENT TO FERC 04/2017] AK | KAM | RJP — —— T —— STL Pi p e I i ne MOTT M SPANISH LAKE PARK NORTH COUNTY EXTENSION
8 R.J.P. 04/2017 JEW. 04/2017 STHP-HPD-1003 MACDONALD | SPANISH LAKE TOWNSHIPS, ST. LOUIS, MISSOURI
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HDD NOTES: 7. HDD OPERATIONS SHALL BE CONDUCTED IN ACCORDANCE WITH PANISH LAKE PARK HDD PLAN VIEW
ALL PERMIT REQUIREMENTS. PREVENTS THE INSTALLATION ACCORDING TO THE PROJECT S S LEGEND
1. ALL DIMENSIONS AND ELEVATIONS ARE IN FEET, UNLESS SPECIFICATIONS, THE CONTRACTOR SHALL PLACE A CEMENT BASED Soil Stratagraphic Legend:
OTHERWISE SPECIFIED. 8. DOWNHOLE ANNULAR DRILLING FLUID PRESSURES SHALL BE GROUT WITHIN ZI'HE BORE. WORK SHALL NOT RESUME UNTIL PILOT BORE DRILLING TOLERANCES SHALL BE AS FOLLOWS: grap genc: _ PROPOSED 24-INCH NORTH
MONITORED AT ALL TIMES DURING THE PILOT BORE DRILLING y ITEM 0 c ML /] cH oL “o|SP PROPOSED PERMANENT EASEMENT O STREAM (DELINEATED)
ALL CHAINAGES ARE HORIZONTAL. PROCESS. LOCATION OF MONITORING SHALL BE AS CLOSE TO THE il(zl\(/:IESIE'II'DEIIDDLQ\I(\I'?' :ENg VTIFIQ\ICEEEDURES HAVE BEEN SUBMITTED TO AND TOLERANCE / _Z COUNTY EXTENSION
' ) . R PROPERTY LINE
CONTRACTOR SHALL DETERMINE FINAL LOCATIONS AND DRILL BIT AS POSSIBLE. 1y, CONTRACTOR SHALL USe A GYROSCOPIC GUIDANCE SYSTEM T e INCREASE ANGLE UPTO 1 (STEEPER), BUT NO DECREASE IN ANGLE ! -] EXISTING PERMANENT EASEMENT STREAM (DESKTOP)
DIMENSIONS OF ALL PITS NECESSARY TO ACCOMMODATE THEIR . ' : (X X X X-.0000 ) MMID
MEANS AND METHODS. 9. PILOT BORE SHALL BE CONTINUOUSLY TRACKED AT ALL TIMES. NO COMPLETE THE PILOT BORE INSTALLATION. o sw 6P LIMESTONE B JSS S ) TEMPORARY WORKSPACE — WETLAND (DESKTOP)
BLIND SECTIONS SHALL BE PERMITTED, EVEN WHEN THE DRILL BIT PILOT ENTRY LOCATION | AS STAKED BY OWNER. NO CHANGES WITHOUT OWNER APPROVAL '0 , — EXISTING GAS PIPELINE
4. CONTRACTOR SHALL DETERMINE DIAMETER, GRADE, WALL IS UNDER WATER. 13. THE PILOT BORE WILL BE EITHER 10.625" OR 12.25" IN DIAMETER. , , || W :3 WETLAND (DELINEATED)
THICKNESS AND ADDITIONAL LENGTH OF TEMPORARY 10. UPON HDD COMPLETION AND EXTRACTION OF TEMPORARY THE FINAL REAMED HOLE DIAMETER IS ANTICIPATED TO BE 36". PILOT EXIT ANGLE 59/w91{9 1bD[9 Jt ¢h He dC[teeowil . § ¢ bhLb/w9I{9{lb 9-L¢ 'bD[9 . S ADDITIONAL TEMPORARY WORKSPACE - _ | EXISTING FOREIGN PIPELINE
CONDUCTOR CASINGS THAN THOSE SHOWN ON THE DRAWINGS. ' THE NUMBER OF REAMING PASSES WILL BE DETERMINED BY THE ALLOWED. Rock Stratagraphic Legend: 070000 PROPOSED STAGING AREA
ARV INSTALLED TEMPORARY CONDUCTOR CASING SHALL BE FULLY CASING PIPE (IF APPLICABLE), CONTRACTOR SHALL PLACE A CONTRACTOR SELECTED FOR THE WORK. - ) OH EXISTING OVERHEAD LINE
REMOVED UPON COMPLETION OF PULLBACK OPERATIONS UNIFORM CEMENT BASED GROUT WITHIN THE NEAREST 200 FEET PILOT EXIT LOCATION | UP TO TEN (10) FEET SHORTER OR LONGER. :[ LIMESTONE / MUDSTONE || SHALE
: OF THE ANNULAR SPACE OF THE HDD BORE BETWEEN THE 14. CONTRACTOR SHALL MONITOR PRECIPITATION AND RIVER LEVEL ! Ll e e—e——— ACCESS ROAD — ROAD CENTERLINE
5. THE MINIMUM ALLOWABLE DRILLING RADIUS SHALL BE 1,750 FEET PRODUCT PIPE AND THE UNDISTURBED EARTH AT EACH HDD ELEVATIONS AND BE PREPARED TO REMOVE EQUIPMENT PRIORTO | PILOT DEPTH UP TO THREE (3) FEET SHALLOWER DEPTH ALLOWED. UP TO TEN (10) FEET | |
BASED ON A 3-JOINT AVERAGE. ENTRY AND EXIT LOCATIONS. GROUT DELIVERY METHOD SHALL BE A FORECASTED FLOOD EVENT. INCREASE IN PIPE DESIGN DEPTH (DEEPER) ALLOWED. "] CONCRETE op _ USACE EASEMENT
FROM MULTIPLE POINTS WITHIN THE ANNULAR SPACE. X
6. EXISTING UTILITY LOCATIONS AND DEPTHS, INCLUDING PRIVATE CONTRACTOR SHALL MONITOR AND CONTROL GROUT PRESSURES PILOT ALIGNMENT UP TO TEN (10) FEET LEFT OR RIGHT OF THE OWNER SURVEY CENTER- 14
SERVICES, ARE APPROXIMATE AND SHALL BE FIELD VERIFIED BY TO WITHIN LIMITS FOR THE ENCOUNTERED GEOTECHNICAL LINE BUT NOT WITHIN FIVE (5) FEET OF THE RIGHT-OF-WAY/EASEMENT A
THE CONTRACTOR PRIOR TO ANY CONSTRUCTION OPERATIONS. MATERIALS. BOUNDARY OR ANY BELOW GRADE UTILITY OR STRUCTURE.
HORIZONTAL LENGTH = 3568.08'
B ACTUAL LENGTH = 3589.06' —
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Has 118' MIN DEPTH END VERTICAL CURVE —
STA: 209+04 PROPOSED 24-INCH BEGIN HORIZONTAL CURVE END HORIZONTAL CURVE
ELEV: 396.25' NORTH COUNTY EXTENSION PHC STA: 215+19 PHT STA: 222+52
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] ‘ ‘ {
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RADIUS: 4374
ELEV: 396.25'
200' 200’
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PROFILE
SCALES HORIZ. 1" =100 VERT. 1" = 100
NOTES:
1. THE IMAGERY SHOWN WAS PROVIDED BY AERIAL DATA SERVICES, 2017. ADDITIONAL IMAGERY SUPPLEMENTED FROM
USFWS-NWI AND USGS.
2. EXISTING FEATURES SHOWN WERE SURVEYED BY MOTT MACDONALD AND DIGITIZED FROM IMAGERY. ALL LOCATIONS
ARE APPROXIMATE AND SHALL BE VERIFIED BY CONTRACTOR.
3. PROPERTY LINES DEPICTED ON THIS PLAN ARE BASED ON GIS TAX MAP DATA.
4, BASE FLOOD ELEVATION LINE SHOWN FOR 100 YEAR FLOOD PLAIN LIMIT WAS PULLED FROM FEMA FLOOD INSURANCE
RATE MAPS (FIRM). THE ELEVATION OF 438 FEET WAS DETERMINED USING MAP NUMBERS 29189C0080K AND 17083C0278D.
REFERENCE DRAWINGS REFERENCE DRAWINGS REVISIONS REVISIONS APPROVALS PREPARED FOR PREPARED BY SPIRE STL PIPELINE PROJECT
DWG. NO. TITLE DWG. NO. TITLE NO. REVISIONS DATE |DRAWN| cK [ ApPR | NoO. REVISIONS DATE |DRAWN| CK [ APPR DRAWN BY DATE ENG. APPROVAL DATE CLIENT APPROVAL DATE S p i re M HDD PROFILE OVERVIEW
AK.Y. 04/2017
STLP-HDD-1003 HDD PLAN AND PROFILE 1 AMENDMENT TO FERC 04/2017 AK KAM RJP & =
T A GNMENT SHEET CHECKED BY SATE SV APPROVAL SATE o ST L P i p e I ine MOTT M SPANISH LAKE PARK NORTH COUNTY EXTENSION
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HDD NOTES: 7. HDD OPERATIONS SHALL BE CONDUCTED IN ACCORDANCE WITH 11. IF THE CONTRACTOR ENCOUNTERS AN OBSTRUCTION THAT
ALL PERMIT REQUIREMENTS. PREVENTS THE INSTALLATION A RDING TO THE PROJECT
1. ALL DIMENSIONS AND ELEVATIONS ARE IN FEET, UNLESS < X SPECIFICATIONS THE CONTRACTOR SHALL PLACE A CEMENT BASED Soil Stratagraphic Legend: LEGEND
OTHERWISE SPECIFIED. 8. DOWNHOLE ANNULAR DRILLING FLUID PRESSURES SHALL BE GROUT WITHIN II'HE BORE. WORK SHALL NOT RESUME UNTIL PILOT BORE DRILLING TOLERANCES SHALL BE AS FOLLOWS: grap genc: -
. ML 7] cH CL sp ~ PROPOSED 24-INCH NORTH
MONITORED AT ALL TIMES DURING THE PILOT BORE DRILLING ITEM o c o PROPOSED PERMANENT EASEMENT e STREAM (DELINEATED)
ALL CHAINAGES ARE HORIZONTAL. REVISED PLANS AND PROCEDURES HAVE BEEN SUBMITTED TO AND TOLERANCE . COUNTY EXTENSION
PROCESS. LOCATION OF MONITORING SHALL BE AS CLOSE TO THE ACCEPTED BY THE OWNER PILOT ENTRY INCREASE ANGLE UP TO 1 (STEEPER), BUT NO DECREASE IN ANGLE _Z ] R PROPERTY LINE
CONTRACTOR SHALL DETERMINE FINAL LOCATIONS AND DRILL BIT AS POSSIBLE. ' ANGLE ALLOWED. v ( ), BU / | EXISTING PERMANENT EASEMENT b STREAM (DESKTOP)
MEANS AND METHODS. BLIND SECTIONS SHALL BE PERMITTED, EVEN WHEN THE DRILL BIT ' PILOT ENTRY LOCATION | AS STAKED BY OWNER. NO CHANGES WITHOUT OWNER APPROVAL " | / — EXISTING GAS PIPELINE
4. CONTRACTOR SHALL DETERMINE DIAMETER, GRADE, WALL IS UNDER WATER. 13. THE PILOT BORE WILL BE EITHER 10.625" OR 12.25" IN DIAMETER. , , || m m WETLAND (DELINEATED)
THICKNESS AND ADDITIONAL LENGTH OF TEMPORARY 10. UPON HDD COMPLETION AND EXTRACTION OF TEMPORARY THE FINAL REAMED HOLE DIAMETER IS ANTICIPATED TO BE 36". PILOT EXIT ANGLE 59/w91{9 1bD[9 ;t ¢h He dC[ ! ¢eOwil - ;¢ bhLb/w91{9{lb 9-L¢ 1bD[9 (S ADDITIONAL TEMPORARY WORKSPACE - _ | EXISTING FOREIGN PIPELINE
CONDUCTOR CASINGS THAN THOSE SHOWN ON THE DRAWINGS. : THE NUMBER OF REAMING PASSES WILL BE DETERMINED BY THE ALLOWED. Rock Stratagraphic Legend:
ARV INSTALLED TEMPORARY CONDUCTOR CASING SHALL BE FULLY CASING PIPE (IF APPLICABLE), CONTRACTOR SHALL PLACE A CONTRACTOR SELECTED FOR THE WORK — O PROPOSED STAGING AREA OH EXISTING OVERHEAD LINE
0 ON CO oN O Ko ONS UNIFORM CEMENT BASED GROUT WITHIN THE NEAREST 200 FEET ' PILOT EXIT LOCATION | UP TO TEN (10) FEET SHORTER OR LONGER., :[ LMESTONE 7] wuosToNe ] swaLe
REMOVED UPON COMPLETION OF PULLBACK OPERATIONS. OF THE ANNULAR SPACE OF THE HDD BORE BETWEEN THE 14. CONTRACTOR SHALL MONITOR PRECIPITATION AND RIVER LEVEL ' !l —m———— ACCESS ROAD — ROAD CENTERLINE
5. THE MINIMUM ALLOWABLE DRILLING RADIUS SHALL BE 1,750 FEET PRODUCT PIPE AND THE UNDISTURBED EARTH AT EACH HDD ELEVATIONS AND BE PREPARED TO REMOVE EQUIPMENT PRIORTO | PILOT DEPTH UP TO THREE (3) FEET SHALLOWER DEPTH ALLOWED. UP TO TEN (10) FEET | |
BASED ON A 3-JOINT AVERAGE. ENTRY AND EXIT LOCATIONS. GROUT DELIVERY METHOD SHALL BE A FORECASTED FLOOD EVENT. INCREASE IN PIPE DESIGN DEPTH (DEEPER) ALLOWED. 7] CONCRETE op _ USACE EASEMENT
FROM MULTIPLE POINTS WITHIN THE ANNULAR SPACE. ’
6. EXISTING UTILITY LOCATIONS AND DEPTHS, INCLUDING PRIVATE CONTRACTOR SHALL MONITOR AND CONTROL GROUT PRESSURES PILOT ALIGNMENT UP TO TEN (10) FEET LEFT OR RIGHT OF THE OWNER SURVEY CENTER- 14
SERVICES, ARE APPROXIMATE AND SHALL BE FIELD VERIFIED BY TO WITHIN LIMITS FOR THE ENCOUNTERED GEOTECHNICAL LINE BUT NOT WITHIN FIVE (5) FEET OF THE RIGHT-OF-WAY/EASEMENT A
THE CONTRACTOR PRIOR TO ANY CONSTRUCTION OPERATIONS. MATERIALS. BOUNDARY OR ANY BELOW GRADE UTILITY OR STRUCTURE.
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PROFILE
SCALES HORIZ. 1" =100' VERT. 1" = 100’
NOTES:
1. THE IMAGERY SHOWN WAS PROVIDED BY AERIAL DATA SERVICES, 2017. ADDITIONAL IMAGERY SUPPLEMENTED FROM
USFWS-NWI AND USGS.
2. EXISTING FEATURES SHOWN WERE SURVEYED BY MOTT MACDONALD AND DIGITIZED FROM IMAGERY. ALL LOCATIONS
ARE APPROXIMATE AND SHALL BE VERIFIED BY CONTRACTOR.
3. PROPERTY LINES DEPICTED ON THIS PLAN ARE BASED ON GIS TAX MAP DATA.
4, BASE FLOOD ELEVATION LINE SHOWN FOR 100 YEAR FLOOD PLAIN LIMIT WAS PULLED FROM FEMA FLOOD INSURANCE
RATE MAPS (FIRM). THE ELEVATION OF 438 FEET WAS DETERMINED USING MAP NUMBERS 29189C0080K AND 17083C0278D.
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PROFILE
SCALES HORIZ. 1" = 60' VERT. 1" = 60
740.000
NOTES:
1. THE IMAGERY SHOWN WAS PROVIDED BY AERIAL DATA SERVICES, 2016.
ADDITIONAL IMAGERY SUPPLEMENTED FROM USFWS-NWI AND USGS.
2. EXISTING FEATURES SHOWN WERE SURVEYED BY MOTT MACDONALD AND
DIGITIZED FROM IMAGERY. ALL LOCATIONS ARE APPROXIMATE, AND SHALL
BE VERIFIED BY CONTRACTOR.
3. PROPERTY LINES DEPICTED ON THIS PLAN ARE BASED ON GIS TAX MAP DATA.
4. THE MAXIMUM FLOW RECORDED DURING 2016 CALENDAR YEAR AT USGS
0558700 MACOUPIN CREEK NEAR KANE, IL WAS 7400 CUBIC FEET PER SECOND
ON JULY 3, 2016.
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