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DRILL BIT AS POSSIBLE. ACCEPTED BY THE OWNER. MISSISSIPPI HDD PLAN VIEW LEGEND
1. ALL DIMENSIONS AND ELEVATIONS ARE IN FEET, UNLESS Soil Strataaranhic Ledend:
OTHERWISE SPECIFIED. 9. PILOT BORE SHALL BE CONTINUOUSLY TRACKED AT ALL TIMES. NO 12. CONTRACTOR SHALL USE THE DRILL AND INTERSECT INSTALLATION PILOT BORE DRILLING TOLERANCES SHALL BE AS FOLLOWS: o Stratagraphic egenc: e PN AV e
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ALL PERMIT REQUIREMENTS. BY NUSTAR. MOTT MACDONALD ASSUMES NO RESPONSIBILITY FOR THE ACCURACY OF THE DATA
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HDD NOTES: PROCESS. LOCATION OF MONITORING SHALL BE AS CLOSE TO THE REVISED PLANS AND PROCEDURES HAVE BEEN SUBMITTED TO AND
- DRILL BIT AS POSSIBLE. ACCEPTED BY THE OWNER. MISSISSIPPI HDD PLAN VIEW LEGEND
1.  ALL DIMENSIONS AND ELEVATIONS ARE IN FEET, UNLESS
OTHERWISE SPECIFIED. 9. PILOT BORE SHALL BE CONTINUOUSLY TRACKED AT ALL TIMES. NO 12. CONTRACTOR SHALL USE THE DRILL AND INTERSECT INSTALLATION PILOT BORE DRILLING TOLERANCES SHALL BE AS FOLLOWS: PROPOSED 24-INGH DIAMETER
5 ALL STATIONS ARE HORIZONTAL IBSL{JN’\IDDSEERC\I\|/(/3rT\JESRSHALL BE PERMITTED, EVEN WHEN THE DRILL BIT STRATEGY TO COMPLETE THIS INSTALLATION. — TOLERANGE PROPOSED PERMANENT EASEMENT O P e —  STREAM (DELINEATED)
' 13. THE PILOT BORE WILL BE EITHER 10.625" OR 12.25" IN DIAMETER. R PROPERTY LINE
3. CONTRACTOR SHALL DETERMINE FINAL LOCATIONS AND . PILOT ENTRY ANGLE INCREASE ANGLE UP TO 1 (STEEPER), BUT NO DECREASE IN ANGLE EXISTING PERMANENT EASEMENT STREAM (DESKTOP)
10. UPON HDD COMPLETION AND EXTRACTION OF TEMPORARY THE FINAL REAMED HOLE DIAMETER IS ANTICIPATED TO BE 36" ALLOWED.
DIMENSIONS OF ALL PITS NECESSARY TO ACCOMMODATE THEIR CASING PIPE (IF APPLICABLE), CONTRACTOR SHALL PLACE A THE NUMBER OF REAMING PASSES WILL BE DETERMINED BY THE TEMPORARY WORKSPACE MMID TN BRI
MEANS AND METHODS. UNIFORM CEMENT BASED GROUT WITHIN THE NEAREST 200 FEET CONTRACTOR SELECTED FOR THE WORK. PILOT ENTRY LOCATION | AS STAKED BY OWNER. NO CHANGES WITHOUT OWNER APPROVAL — EXISTING GAS PIPELINE
4. CONTRACTOR SHALL DETERMINE DIAMETER, GRADE, WALL OF THE ANNULAR SPACE OF THE HDD BORE BETWEEN THE 07070 %% — WETLAND (DELINEATED)
THICKNESS AND ADDITIONAL LENGTH OF TEMPORARY PRODUCT PIPE AND THE UNDISTURBED EARTH AT EACH HDD 14. ggm%%%EEﬁ%T%SF?E?XJE?EE&?“%ﬁUIDANCE SYSTEMTO ¢ ARRICHAL VB FERAR WEREEE ), EXISTING FOREIGN PIPELINE
CONDUCTOR CASINGS THAN THOSE SHOWN ON THE DRAWINGS, ENTRY AND EXIT LOCATIONS. GROUT DELIVERY METHOD SHALL BE ! PILOT DEPTH UP TO THREE (3) FEET SHALLOWER DEPTH ALLOWED. UP TO TEN (10) FEET PROPOSED STAGING AREA ) BORE LOCATION
ANY INSTALLED TEMPORARY CONDUCTOR CASING SHALL BE FULLY FROM MULTIPLE POINTS WITHIN THE ANNULAR SPACE. 15. CONTRACTOR SHALL MONITOR PRECIPITATION AND RIVER LEVEL INCREASE IN PIPE DESIGN DEPTH (DEEPER) ALLOWED. OH EXISTING OVERHEAD LINE
REMOVED UPON COMPLETION OF PULLBACK OPERATIONS. CONTRACTOR SHALL MONITOR AND CONTROL GROUT PRESSURES ELEVATIONS AND BE PREPARED TO REMOVE EQUIPMENTPRIORTO | | e _
TO WITHIN LIMITS FOR THE ENCOUNTERED GEOTECHNICAL A FORECASTED FLOOD EVENT. ? PILOT ALIGNMENT UP TO TEN (10) FEET LEFT OR RIGHT OF THE OWNER SURVEY CENTER- ACCESS ROAD HOAD CENTERERE
5. THE MINIMUM ALLOWABLE DRILLING RADIUS SHALL BE 1,750 FEET MATERIALS LINE BUT NOT WITHIN FIVE (5) FEET OF THE RIGHT-OF-WAY/EASEMENT s w— e COMMON SURVEY CORRIDOR
BASED ON A 3-JOINT AVERAGE. ' 16. IF AN INTERMEDIATE WELD IS REQUIRED DURING PULLBACK BOUNDARY OR ANY BELOW GRADE UTILITY OR STRUCTURE. USACE EASEMENT
11. IF THE CONTRACTOR ENCOUNTERS AN OBSTRUCTION THAT OPERATIONS, THE HDD CONTRACTOR SHALL INSTALL THE LONGEST
6. EXISTING UTILITY LOCATIONS AND DEPTHS, INCLUDING PRIVATE PREVENTS THE INSTALLATION ACCORDING TO THE PROJECT PIPE SECTION LAST. THE FIRST PIPE STRING SHALL BE AS SHORT AS
SERVICES, ARE APPROXIMATE AND SHALL BE FIELD VERIFIED BY SPECIFICATIONS, THE CONTRACTOR SHALL PLACE A CEMENT BASED POSSIBLE TO ALLOW FOR THE INSTALLATION OF THE LONGEST
THE CONTRACTOR PRIOR TO ANY CONSTRUCTION OPERATIONS. GROUT WITHIN THE BORE. WORK SHALL NOT RESUME UNTIL SECOND SECTION OF PIPE STRING.
7. HDD OPERATIONS SHALL BE CONDUCTED IN ACCORDANCE WITH 17. LOCATION AND ELEVATION OF THE 8-INCH NUSTAR PIPELINE IS BASED ON INFORMATION PROVIDED
ALL PERMIT REQUIREMENTS. BY NUSTAR. MOTT MACDONALD ASSUMES NO RESPONSIBILITY FOR THE ACCURACY OF THE DATA
8. DOWNHOLE ANNULAR DRILLING FLUID PRESSURES SHALL BE USED TO IDENTIFY THE NUSTAR PIPELINE LOCATION AND ELEVATION. HDD CONTRACTOR TO REVIEW
MONITORED AT ALL TIMES DURING THE PILOT BORE DRILLING AS-BUILT DATA AND CONFIRM APPROPRIATE SEPARATION FROM EXISTING UTILITY.
6274.90' HORIZONTAL LENGTH -
6319.39' ACTUAL LENGTH
N
S
600’ a 600"
T
Ww o
4=
TO
22
=
== HDD ENTRY/PIPE SIDE
i é STA: 2436+99 ,
500 o ELEV: 432.35' 500
S)J 275' TEMPORARY STARTER CASING
(SEE NOTE 4)
400" 400'
HDD ENTRY 12°
300' 300'
200’ 200"
N A .
——— 499 635 —
M
NOTES: 2432+00 2434+00 2436+00 2438+00 2440
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 APPROXIMATED BY DEED AND TITLE INFORMATION.
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 M HDD PROFILE OVERVIEW
STLP-A-053 ALIGNMENT SHEET STLP-HDD-004 HDD PROFILE OVERVIEW ISSUE FOR FERC 01/2017 RJR EB RJP 4 FERC SUPPLEMENTAL FILING 10/2017 DR.G. 05/2017 D.G.G. 05/2017 M MlSSlSSlPPl RlVER MAINLINE
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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 LEGEND
1. ALL DIMENSIONS AND ELEVATIONS ARE IN FEET, UNLESS SPECIFICATIONS, THE CONTRACTOR SHALL PLACE A CEMENT BASED :
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-NCH DIAMETER
MONITORED AT ALL TIMES DURING THE PILOT BORE DRILLING ' TEM TOLERANCE PROPOSED PERMANENT EASEMENT O STSTELT ——  STREAM (DELINEATED)
2. ALL STATIONS ARE HORIZONTAL. PROCESS. LOCATION OF MONITORING SHALL BE AS CLOSE TO THE i@é’é&%ﬁé{;‘?ﬁygvmggDURES HAVE BEEN SUBMITTED TO AND e e . SROPERTY LINE
3. CONTRACTOR SHALL DETERMINE FINAL LOCATIONS AND DRILL BIT AS POSSIBLE. : PILOT ENTRY ANGLE LLoweD ( ), SUETING B AN EAERET 3 STREAM (DESKTOP)
DIMENSIONS OF ALL PITS NECESSARY TO ACCOMMODATE THEIR 9. PILOT BORE SHALL BE CONTINUOUSLY TRACKED AT ALL TIMES. NO 12 g?F!\'ATTREgT?g ggﬁ,l%té?g mlES?E'SLTLA/tIL\'ADT:g,T\,ERSECT INSTALLATION TEMPORARY WORKSPACE e WETLAND (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 i, 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. WETLAND (DELINEATED
THE FINAL REAMED HOLE DIAMETER IS ANTICIPATED TO BE 36" PILOT EXIT ANGLE DECREASE ANGLE UP TO 2° (FLATTER), BUT NO INCREASES IN EXIT ANGLE KK ADDITIONAL TEMPORARY WORKSPACE — __| EXISTING FOREIGN PIPELINE — ( )
THICKNESS AND ADDITIONAL LENGTH OF TEMPORARY 10. UPON HDD COMPLETION AND EXTRACTION OF TEMPORARY ALLOWED
CONDUCTOR CASINGS THAN THOSE SHOWN ON THE DRAWINGS. THE NUMBER OF REAMING PASSES WILL BE DETERMINED BY THE : S ROPOSED STAGING AREA G BORE LOGATION
ANY INSTALLED TEMPORARY CONDUCTOR CASING SHALL BE EULLY CASING PIPE (IF APPLICABLE), CONTRACTOR SHALL PLACE A CONTRACTOR SELECTED FOR THE WORK 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 USE A GYROSCOPIC GUIDANCE SYSTEMTO || 7 77 7 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 o m— am— e COMMON SURVEY CORRIDOR
BASED ON A 3-JOINT AVERAGE. ENTRY AND EXIT LOCATIONS. GROUT DELIVERY METHOD SHALL BE 15. CONTRACTOR SHALL MONITOR PRECIPITATION AND RIVER LEVEL INCREASE IN PIPE DESIGN DEPTH (DEEPER) ALLOWED. USACE EASEMENT
FROM MULTIPLE POINTS WITHIN THE ANNULAR SPACE. '
6. EXISTING UTILITY LOCATIONS AND DEPTHS, INCLUDING PRIVATE CONTRACTOR SHALL MONITOR AND CONTROL GROUT PRESSURES E\LEXQEQNS%*DNELCB)%EREE\E’EAI\TTED TOREMOVE EQUIPMENT PRIORTO | oy, oy o IGNMENT 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
THE CONTRACTOR PRIOR TO ANY CONSTRUCTION OPERATIONS. MATERIALS. 16. CONTRACTOR SHALL COORDINATE WITH SPIRE AND ITS LAND/ROW BOUNDARY OR ANY BELOW GRADE UTILITY OR STRUCTURE.
GROUP REGARDING THE CLOSURE OF PORTAGE ROAD FOR PIPE
FABRICATION, TESTING, AND PULLBACK OPERATIONS.
17. IF AN INTERMEDIATE WELD IS REQUIRED DURING PULLBACK
OPERATIONS, THE HDD CONTRACTOR SHALL INSTALL THE LONGEST
PIPE SECTION LAST. THE FIRST PIPE STRING SHALL BE AS SHORT AS
POSSIBLE TO ALLOW FOR THE INSTALLATION OF THE LONGEST
SECOND SECTION OF PIPE STRING.
18. LOCATION AND ELEVATION OF THE 8-INCH NUSTAR PIPELINE IS
BASED ON INFORMATION PROVIDED BY NUSTAR. MOTT
MACDONALD ASSUMES NO RESPONSIBILITY FOR THE ACCURACY
OF THE DATA USED TO IDENTIFY THE NUSTAR PIPELINE LOCATION
AND ELEVATION. HDD CONTRACTOR TO REVIEW AS-BUILT DATA
AND CONFIRM APPROPRIATE SEPARATION FROM EXISTING UTILITY.
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 APPROXIMATED BY DEED AND TITLE INFORMATION.
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 M HDD PROFILE OVERVIEW
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MISSOURI RIVER HDD PLAN VIEW
. Soil Stratagraphic Legend:
PILOT BORE DRILLING TOLERANCES SHALL BE AS FOLLOWS: L 77 o oL - PROPOSED 24-INCH DIAMETER
ITEM TOLERANCE / PROPOSED PERMANENT EASEMENT PIPELINE STREAM (DELINEATED)
PROPERTY LINE
PILOT ENTRY ANGLE g\\lLi%E/CEEDANGLE UP TO 1 (STEEPER), BUT NO DECREASE IN ANGLE f _Z EXISTING PERMANENT EASEMENT STREAM (DESKTOP)
' MMID
PILOT ENTRY LOCATION | AS STAKED BY OWNER. NO CHANGES WITHOUT OWNER APPROVAL o % > TEMPORARY WORKSPACE WETLAND (DESKTOP)
: R 11 —t EXISTING GAS PIPELINE
WETLAND (DELINEATED
PILOT EXIT ANGLE DECREASE ANGLE UP TO 2° (FLATTER), BUT NO INCREASES IN EXIT ANGLE 5SS ADDITIONAL TEMPORARY WORKSPACE ' EXISTING FOREIGN PIPELINE | S— ( )
ALLOWED. i .
Rock Stratagraphic Legend: _ PROPOSED STAGING AREA SETINE GVEEITEAD) LN G BORE LOCATION
PILOT EXIT LOCATION UP TO TEN (10) FEET SHORTER OR LONGER. :[ UMESTONE @ MUDSTONE | SHALE E SILTSTONE
f I Y <5 I ACCESS ROAD ROAD CENTERLINE
PILOT DEPTH UP TO THREE (3) FEET SHALLOWER DEPTH ALLOWED. UP TO TEN (10) FEET - - s e e COMMON SURVEY CORRIDOR
INCREASE IN PIPE DESIGN DEPTH (DEEPER) ALLOWED. 7 CONCRETE o ™Y SANDSTONEET) QuARTZ USACE EASEMENT
PILOT ALIGNMENT UP TO TEN (10) FEET LEFT OR RIGHT OF THE OWNER SURVEY CENTER- V
LINE BUT NOT WITHIN FIVE (5) FEET OF THE RIGHT-OF-WAY/EASEMENT LAl — :
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 APPROXIMATED BY DEED AND TITLE INFORMATION.
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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LEGEND
. Soil Stratagraphic Legend:
PILOT BORE DRILLING TOLERANCES SHALL BE AS FOLLOWS: L 77 o oL - _ PROPOSED 24-INCH DIAMETER
ITEM TOLERANCE m[ 0 7 3 2 PROPOSED PERMANENT EASEMENT O PIPELINE e STREAM (DELINEATED)
R PROPERTY LINE
PILOT ENTRY ANGLE IA\I&%%EE ANGLE UP TO 1 (STEEPER), BUT NO DECREASE IN ANGLE f _Z EXISTING PERMANENT EASEMENT Y m—
Vel 6P I TEMPORARY WORKSPACE MMID WETLAND (DESKTOP)
PILOT ENTRY LOCATION AS STAKED BY OWNER. NO CHANGES WITHOUT OWNER APPROVAL 00 H - EXISTING GAS PIPELINE
WETLAND (DELINEATED

PILOT EXIT ANGLE DECREASE ANGLE UP TO 2° (FLATTER), BUT NO INCREASES IN EXIT ANGLE 5SS ADDIITONAL VEMFOIRARVINEIREIRNEGS -, | EXISTING FOREIGN PIPELINE | S— ( )

ALLOWED. Rock Stratagraphic Legend: BORE LOCATION

LIMES'?’ONF; f MUDSTONE ] SHALE SILTSTONE PROPOSED STAGING AREA OH EXISTING OVERHEAD LINE G
PILOT EXIT LOCATION UP TO TEN (10) FEET SHORTER OR LONGER. :[ @ - g
b 3 Y ACCESS ROAD — ROAD CENTERLINE

PILOT DEPTH UP TO THREE (3) FEET SHALLOWER DEPTH ALLOWED. UP TO TEN (10) FEET - - e w— — COMMON SURVEY CORRIDOR

INCREASE IN PIPE DESIGN DEPTH (DEEPER) ALLOWED. 1 CONCRETE o 7] SANDSTONERT] QUARTZ USACE EASEMENT
PILOT ALIGNMENT UP TO TEN (10) FEET LEFT OR RIGHT OF THE OWNER SURVEY CENTER- 4 :

LINE BUT NOT WITHIN FIVE (5) FEET OF THE RIGHT-OF-WAY/EASEMENT LA I= :

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 APPROXIMATED BY DEED AND TITLE INFORMATION.

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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. Soil Stratagraphic Legend:
PILOT BORE DRILLING TOLERANCES SHALL BE AS FOLLOWS: L 77 o oL - ._ : _ PROPOSED 24-INCH DIAMETER
ITEM TOLERANCE 0 _Z i ; : PROPOSED PERMANENT EASEMENT O B 5 <o STREAM (DELINEATED)
L PROPERTY LINE
PILOTENTRY ANGLE '/L\'LE%%EEANGLE UPTO 1 (STEEPER), BUT NO DECREASE IN ANGLE /! EXISTING PERMANENT EASEMENT STREAM (DESKTOP)
Ve 6P R TEMPORARY WORKSPACE MMID WETLAND (DESKTOP)
PILOT ENTRY LOCATION AS STAKED BY OWNER. NO CHANGES WITHOUT OWNER APPROVAL ' , i EXISTING GAS PIPELINE
| WETLAND (DELINEATED
PILOT EXIT ANGLE DECREASE ANGLE UP TO 2° (FLATTER), BUT NO INCREASES IN EXIT ANGLE 2SS ARIDIIONAE TENPEIRARVEMOREIRNEE -, | EXISTING FOREIGN PIPELINE - ( )
ALLOWED. ; .
Rock S::;a;i;zphlc Legend;‘UDSTON _ s SLrsion PROPOSED STAGING AREA OH SETINE GVEEITEAD) LN G BORE LOCATION
PILOT EXIT LOCATION UP TO TEN (10) FEET SHORTER OR LONGER. :[ E /i £ L] ILTSTONE
f (] k] me———— ACCESS ROAD — ROAD CENTERLINE
woros e romee e swiows oo worna e | : e e —
( ) ' ] coNcReTE 6P [~ ] SANDSTONEE =] QUARTZ USACE EASEMENT
PILOT ALIGNMENT UP TO TEN (10) FEET LEFT OR RIGHT OF THE OWNER SURVEY CENTER- P :
LINE BUT NOT WITHIN FIVE (5) FEET OF THE RIGHT-OF-WAY/EASEMENT L4l =
BOUNDARY OR ANY BELOW GRADE UTILITY OR STRUCTURE.
600 600
— HORIZONTAL LENGTH = 3786'

ACTUAL LENGTH = 3817.81'

HDD ENTRY/EXIT
STA: 3043+49

EXISTING LEVEE
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400 — — —_— — — 400
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|I 20
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100 100
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NOTES: PROFILE
1. THE IMAGERY SHOWN WAS PROVIDED BY AERIAL DATA SERVICES, 2018. ADDITIONAL IMAGERY SUPPLEMENTED FROM T —— N ,
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 APPROXIMATED BY DEED AND TITLE INFORMATION.
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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LEGEND
. Soil Stratagraphic Legend:
PILOT BORE DRILLING TOLERANCES SHALL BE AS FOLLOWS: L 77 o - _ PROPOSED 24-INCH DIAMETER
ITEM TOLERANCE / PROPOSED PERMANENT EASEMENT O PIPELINE oo STREAM (DELINEATED)
R PROPERTY LINE
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PILOT DEPTH UP TO THREE (3) FEET SHALLOWER DEPTH ALLOWED. UP TO TEN (10) FEET - - s s — COMMON SURVEY CORRIDOR
INCREASE IN PIPE DESIGN DEPTH (DEEPER) ALLOWED. 7 CONCRETE o ] savosToneE] quurz USACE EASEMENT
PILOT ALIGNMENT UP TO TEN (10) FEET LEFT OR RIGHT OF THE OWNER SURVEY CENTER- V
LINE BUT NOT WITHIN FIVE (5) FEET OF THE RIGHT-OF-WAY/EASEMENT LAl —
BOUNDARY OR ANY BELOW GRADE UTILITY OR STRUCTURE.
600 600
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TOTEi:E IMAGERY SHOWN WAS PROVIDED BY AERIAL DATA SERVICES, 2018. ADDITIONAL IMAGERY SUPPLEMENTED FROM w
 USEWS-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 APPROXIMATED BY DEED AND TITLE INFORMATION.
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: PROCESS. LOCATION OF MONITORING SHALL BE AS CLOSE TO THE REVISED PLANS AND PROCEDURES HAVE BEEN SUBMITTED TO AND
- DRILL BIT AS POSSIBLE. ACCEPTED BY THE OWNER. HIGHWAY 367 HDD PLAN VIEW LEGEND
1. ALL DIMENSIONS AND ELEVATIONS ARE IN FEET, UNLESS Soll Stratagraohic Legend.
OTHERWISE SPECIFIED. 9. PILOT BORE SHALL BE CONTINUOUSLY TRACKED AT ALL TIMES. NO 12. CONTRACTOR SHALL USE THE DRILL AND INTERSECT INSTALLATION PILOT BORE DRILLING TOLERANCES SHALL BE AS FOLLOWS: graphic Leg s ROPOSED 24-INCH NORTH
5 AL STATIONS ARE HORIZONTAL. IBSL{JN’\IDDSEERC\IJ/(KrT\JESRSHALL BE PERMITTED, EVEN WHEN THE DRILL BIT STRATEGY TO COMPLETE THIS INSTALLATION. — TOLERANGE m[ ML 0 CH 7' cL sp SRS BN e HASE VR o) BN oot STREAM (DELINEATED)
' 13. THE PILOT BORE WILL BE EITHER 10.625" OR 12.25" IN DIAMETER. _Z R PROPERTY LINE
3. CONTRACTOR SHALL DETERMINE FINAL LOCATIONS AND 10. UPON HDD COMPLETION AND EXTRACTION OF TEMPORARY THE FINAL REAMED HOLE DIAMETER IS ANTICIPATED TO BE 36" PILOTENTRY ANGLE TLE%E/CEE.ANGLE UPTO L (STEEPER), BUT NO DECREASE IN ANGLE : SOSS FHER AN ZN (ERST 2 STREAM (DESKTOP)
e > OF ALL PUTS NECESSARYTO ACCOMMODATE THERR CASING PIPE (IF APPLICABLE), CONTRACTOR SHALL PLACE A THE NUMBER OF REAMING PASSES WILL BE DETERMINED BY THE 7] sw o M TEMPORARY WORKSPACE 123 MMID T AN GRS
' UNIFORM CEMENT BASED GROUT WITHIN THE NEAREST 200 FEET CONTRACTOR SELECTED FOR THE WORK. PILOT ENTRY LOCATION | AS STAKED BY OWNER. NO CHANGES WITHOUT OWNER APPROVAL ! th ;
OF THE ANNULAR SPACE OF THE HDD BORE BETWEEN THE ! - EXISTING GAS PIPELINE
4. CONTRACTOR SHALL DETERMINE DIAMETER, GRADE, WALL i ] )m WETLAND (DELINEATED)
THICKNESS AND ADDITIONAL LENGTH OF TEMPORARY PRODUCT PIPE AND THE UNDISTURBED EARTH AT EACH HDD s O e O R L arioon, DANCESTSTEMITO | prioT exir anGLE DECREASE ANGLE UP TO 2° (FLATTER), BUT NO INCREASES IN EXIT ANGLE ¢ ADDITIONAL TEMPORARY WORKSPACE ~_, | EXISTING FOREIGN PIPELINE —
CONDUCTOR CASINGS THAN THOSE SHOWN ON THE DRAWINGS. ENTRY AND EXIT LOCATIONS. GROUT DELIVERY METHOD SHALL BE ' ALLOWED. Rock Stratagraphic Legend: PROPOSED STAGING AREA SING O G BORE LOCATION
ANY INSTALLED TEMPORARY CONDUCTOR CASING SHALL BE FULLY FROM MULTIPLE POINTS WITHIN THE ANNULAR SPACE. 15. CONTRACTOR SHALL MONITOR PRECIPITATION AND RIVER LEVEL LIMESTONE MUDSTONE [ ] SHALE SILTSTONE OH EXISTING OVERHEAD LINE
REMOVED UPON COMPLETION OF PULLBACK OPERATIONS. CONTRACTOR SHALL MONITOR AND CONTROL GROUT PRESSURES ELEVATIONS AND BE PREPARED TO REMOVE EQUIPMENT PRIOR TO | PILOTEXIT LOCATION UP TO TEN (10) FEET SHORTER OR LONGER. I 1 K| e ACCESS ROAD — e Hp—p——
TO WITHIN LIMITS FOR THE ENCOUNTERED GEOTECHNICAL A FORECASTED FLOOD EVENT. ]
5. THE MINIMUM ALLOWABLE DRILLING RADIUS SHALL BE 1,750 FEET MATERIALS PILOT DEPTH UP TO THREE (3) FEET SHALLOWER DEPTH ALLOWED. UP TO TEN (10) FEET — — o e— — e COMMON SURVEY CORRIDOR
BASED ON A 3-JOINT AVERAGE. ' 16. IF AN INTERMEDIATE WELD IS REQUIRED DURING PULLBACK INCREASE IN PIPE DESIGN DEPTH (DEEPER) ALLOWED. 7 CONCRETE o Y sanDSTONEET] QUARTZ USACE EASEMENT
11. IF THE CONTRACTOR ENCOUNTERS AN OBSTRUCTION THAT OPERATIONS, THE HDD CONTRACTOR SHALL INSTALL THE LONGEST \ : .
6. EXISTING UTILITY LOCATIONS AND DEPTHS, INCLUDING PRIVATE PREVENTS THE INSTALLATION ACCORDING TO THE PROJECT PIPE SECTION LAST. THE FIRST PIPE STRING SHALL BE AS SHORT AS | 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 SPECIFICATIONS, THE CONTRACTOR SHALL PLACE A CEMENT BASED POSSIBLE TO ALLOW FOR THE INSTALLATION OF THE LONGEST LINE BUT NOT WITHIN FIVE (5) FEET OF THE RIGHT-OF-WAY/EASEMENT W) = :
THE CONTRACTOR PRIOR TO ANY CONSTRUCTION OPERATIONS. GROUT WITHIN THE BORE. WORK SHALL NOT RESUME UNTIL SECOND SECTION OF PIPE STRING. BOUNDARY OR ANY BELOW GRADE UTILITY OR STRUCTURE.
7. HDD OPERATIONS SHALL BE CONDUCTED IN ACCORDANCE WITH
ALL PERMIT REQUIREMENTS.
8. DOWNHOLE ANNULAR DRILLING FLUID PRESSURES SHALL BE
MONITORED AT ALL TIMES DURING THE PILOT BORE DRILLING
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< [NOTES:
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S J2. 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 APPROXIMATED BY DEED AND TITLE INFORMATION.
% J4 BASE FLOOD ELEVATION LINE SHOWN FOR 100 YEAR FLOOD PLAIN LIMIT WAS PULLED FROM FEMA FLOOD INSURANCE
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HDD NOTES: PROCESS. LOCATION OF MONITORING SHALL BE AS CLOSE TO THE REVISED PLANS AND PROCEDURES HAVE BEEN SUBMITTED TO AND
- DRILL BIT AS POSSIBLE. ACCEPTED BY THE OWNER. HIGHWAY 367 HDD PLAN VIEW LEGEND
1. ALL DIMENSIONS AND ELEVATIONS ARE IN FEET, UNLESS ol Statacraohie Locond,
OTHERWISE SPECIFIED. 9. PILOT BORE SHALL BE CONTINUOUSLY TRACKED AT ALL TIMES. NO 12. CONTRACTOR SHALL USE THE DRILL AND INTERSECT INSTALLATION PILOT BORE DRILLING TOLERANCES SHALL BE AS FOLLOWS: graphic Legend: ROPOSED 24-INCH NORTH
5 ALLSTATIONS ARE HORIZONTAL lBSLLNNDDsEERCJ\L(KrT\JEsRSHALL BE PERMITTED, EVEN WHEN THE DRILL BIT STRATEGY TO COMPLETE THIS INSTALLATION. TEM TOLERANCE L V CH 7' oL sp PROPOSED PERMANENT EASEMENT O COUNTY EXTENSION STREAM (DELINEATED)
' 13. THE PILOT BORE WILL BE EITHER 10.625" OR 12.25" IN DIAMETER. PILOT ENTRY ANGLE INCREASE ANGLE UP TO 1 (STEEPER), BUT NO DECREASE IN ANGLE f _Z R PROPERTY LINE
S AT vl s Callivr A . 10. UPON HDD COMPLETION AND EXTRACTION OF TEMPORARY THE FINAL REAMED HOLE DIAMETER IS ANTICIPATED TO BE 36", ALLOWED. EXISTING PERMANENT EASEMENT STREAMI(DESICTOR)
CASING PIPE (IF APPLICABLE), CONTRACTOR SHALL PLACE A THE NUMBER OF REAMING PASSES WILL BE DETERMINED BY THE T sw oP su ORARY WORKSPACE 123 MMID WETLAND (DESKTOP)
MEANS AND METHODS. UNIFORM CEMENT BASED GROUT WITHIN THE NEAREST 200 FEET CONTRACTOR SELECTED FOR THE WORK. PILOT ENTRY LOCATION | AS STAKED BY OWNER. NO CHANGES WITHOUT OWNER APPROVAL J l — EXISTING GAS PIPELINE
4. CONTRACTOR SHALL DETERMINE DIAMETER, GRADE, WALL OF THE ANNULAR SPACE OF THE HDD BORE BETWEEN THE | WETLAND (DELINEATED
THICKNESS AND ADDITIONAL LENGTH OF TEMPORARY PRODUCT PIPE AND THE UNDISTURBED EARTH AT EACH HDD s O e O R L arioon, DANCESTSTEMITO | prioT exir anGLE DECREASE ANGLE UP TO 2° (FLATTER), BUT NO INCREASES IN EXIT ANGLE S ee ADDITIONAL TEMPORARY WORKSPACE ~_, | EXISTING FOREIGN PIPELINE — ( )
CONDUCTOR CASINGS THAN THOSE SHOWN ON THE DRAWINGS. ENTRY AND EXIT LOCATIONS. GROUT DELIVERY METHOD SHALL BE ' ALLOWED. Rock Stratagraphic Legend: PROPOSED STAGING AREA ST o G SORE ST
ANY INSTALLED TEMPORARY CONDUCTOR CASING SHALL BE FULLY FROM MULTIPLE POINTS WITHIN THE ANNULAR SPACE. 15. CONTRACTOR SHALL MONITOR PRECIPITATION AND RIVER LEVEL LIMESTONE MUDSTONE [ ] SHALE SILTSTONE OH EXISTING OVERHEAD LINE
REMOVED UPON COMPLETION OF PULLBACK OPERATIONS. CONTRACTOR SHALL MONITOR AND CONTROL GROUT PRESSURES ELEVATIONS AND BE PREPARED TO REMOVE EQUIPMENT PRIOR TO | PILOTEXIT LOCATION UP TO TEN (10) FEET SHORTER OR LONGER. I o o N ACCESS ROAD — e Hp—p——
5. THE MINIMUM ALLOWABLE DRILLING RADIUS SHALL BE 1,750 FEET Yo YL AT LIMITS FOR THE ENCOUNTERED GEOTECHNICAL A FORECASTED FLOOD EVENT. PILOT DEPTH UP TO THREE (3) FEET SHALLOWER DEPTH ALLOWED. UP TO TEN (10) FEET | L u e e e e COMMON SURVEY CORRIDOR
BASED ON A 3-JOINT AVERAGE. ' 16. IF AN INTERMEDIATE WELD IS REQUIRED DURING PULLBACK INCREASE IN PIPE DESIGN DEPTH (DEEPER) ALLOWED. 7 CONCRETE o Y sanDSTONEET] QUARTZ USACE EASEMENT
11. IF THE CONTRACTOR ENCOUNTERS AN OBSTRUCTION THAT OPERATIONS, THE HDD CONTRACTOR SHALL INSTALL THE LONGEST \ : .
6. EXISTING UTILITY LOCATIONS AND DEPTHS, INCLUDING PRIVATE PREVENTS THE INSTALLATION ACCORDING TO THE PROJECT PIPE SECTION LAST. THE FIRST PIPE STRING SHALL BE AS SHORT AS | 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 SPECIFICATIONS, THE CONTRACTOR SHALL PLACE A CEMENT BASED POSSIBLE TO ALLOW FOR THE INSTALLATION OF THE LONGEST LINE BUT NOT WITHIN FIVE (5) FEET OF THE RIGHT-OF-WAY/EASEMENT W) = :
THE CONTRACTOR PRIOR TO ANY CONSTRUCTION OPERATIONS. GROUT WITHIN THE BORE. WORK SHALL NOT RESUME UNTIL SECOND SECTION OF PIPE STRING. BOUNDARY OR ANY BELOW GRADE UTILITY OR STRUCTURE.
7. HDD OPERATIONS SHALL BE CONDUCTED IN ACCORDANCE WITH
ALL PERMIT REQUIREMENTS.
8. DOWNHOLE ANNULAR DRILLING FLUID PRESSURES SHALL BE
MONITORED AT ALL TIMES DURING THE PILOT BORE DRILLING
HORIZONTAL LENGTH = 3321' —
TRUE LENGTH = 3355’
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300' 24" OD, .508 W.T. GR. X-70, WITH FBE 300'
BEGIN VERTICAL CURVE
STA: 109+14.9
ELEV: 359.61"
200" 200"
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NOTES: PROFILE
1. THE IMAGERY SHOWN WAS PROVIDED BY AERIAL DATA SERVICES, 2017. 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 APPROXIMATED BY DEED AND TITLE INFORMATION.
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 M HDD PROFILE OVERVIEW
STLP-HDD-1001 HDD PLAN AND PROFILE FERC SUPPLEMENTAL FILING 07/2017 CHECKED BY DATE P.M. APPROVAL DATE STLP-HDD-1002 MOTT
FERC SUPPLEMENTAL FILING 10/2017 R.J.P. 05/2017 J.E.W. 04/2017 MACDONALD SPANISH LAKE TOWNSHIP, ST. LOUIS MISSOURI
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HDD NOTES: PROCESS. LOCATION OF MONITORING SHALL BE AS CLOSE TO THE REVISED PLANS AND PROCEDURES HAVE BEEN SUBMITTED TO AND
E— DRILL BIT AS POSSIBLE. ACCEPTED BY THE OWNER. SPANISH LAKE PARK HDD PLAN VIEW LEGEND
1. ALL DIMENSIONS AND ELEVATIONS ARE IN FEET, UNLESS Soil Stratacranhic Ledend.
OTHERWISE SPECIFIED. 9. PILOT BORE SHALL BE CONTINUOUSLY TRACKED AT ALL TIMES. NO 12. CONTRACTOR SHALL USE THE DRILL AND INTERSECT INSTALLATION PILOT BORE DRILLING TOLERANCES SHALL BE AS FOLLOWS: oil Stratagraphic ege ' PROPOSED 24-INCH NORTH
5 ALL STATIONS ARE HORIZONTAL lBSL{JNNDDsEERCJ\llng\JSRSHALL BE PERMITTED, EVEN WHEN THE DRILL BIT STRATEGY TO COMPLETE THIS INSTALLATION. =y OLERANGE ML / CH 7' cL SP PROPOSED PERMANENT EASEMENT o PROPOSED 24-INCH S
' 13. THE PILOT BORE WILL BE EITHER 10.625" OR 12.25" IN DIAMETER. PILOT ENTRY ANGLE INCREASE ANGLE UP TO 1 (STEEPER), BUT NO DECREASE IN ANGLE f _Z R PROPERTY LINE
3. CONTRACTOR SHALL DETERMINE FINAL LOCATIONS AND . UPON HDD COMPLETION AND EXTRACTION OF TEMPORARY THE FINAL REAMED HOLE DIAMETER IS ANTICIPATED TO BE 36", ALLOWED. EXISTING PERMANENT EASEMENT STREAMI(DESICTOR)
DIMENSIONS OF ALL PITS NECESSARY TO ACCOMMODATE THEIR CASING PIPE (IF APPLICABLE), CONTRACTOR SHALL PLACE A THE NUMBER OF REAMING PASSES WILL BE DETERMINED BY THE 7] sw o M TEMPORARY WORKSPACE 123 MMID T AN GRS
MEANS AND METHODS. UNIFORM CEMENT BASED GROUT WITHIN THE NEAREST 200 FEET CONTRACTOR SELECTED FOR THE WORK. PILOT ENTRY LOCATION | AS STAKED BY OWNER. NO CHANGES WITHOUT OWNER APPROVAL ' l —i EXISTING GAS PIPELINE
4. CONTRACTOR SHALL DETERMINE DIAMETER, GRADE, WALL OF THE ANNULAR SPACE OF THE HDD BORE BETWEEN THE ¢ ~ ! — WETLAND (DELINEATED)
THICKNESS AND ADDITIONAL LENGTH OF TEMPORARY PRODUCT PIPE AND THE UNDISTURBED EARTH AT EACH HDD 14. gg'ﬁ'/.Tpr/E%?E. E"P'ﬁ_'-c')-TUég QE?IEE?EESAFHCOEUIDANCE SYSTEM TO PILOT EXIT ANGLE DECREASE ANGLE UP TO 2° (FLATTER), BUT NO INCREASES IN EXIT ANGLE 5SS ADDITIONAL TEMPORARY WORKSPACE , e NE FoFEIE FIP AL E
CONDUCTOR CASINGS THAN THOSE SHOWN ON THE DRAWINGS. ENTRY AND EXIT LOCATIONS. GROUT DELIVERY METHOD SHALL BE ' ALLOWED. Rock Stratagraphic Legend: R ISED STAGING AREA BORE LOCATION
ANY INSTALLED TEMPORARY CONDUCTOR CASING SHALL BE FULLY FROM MULTIPLE POINTS WITHIN THE ANNULAR SPACE. 15. CONTRACTOR SHALL MONITOR PRECIPITATION AND RIVER LEVEL LIMESTONE WUDSTONE |1 SHALE SILTSTONE OH EXISTING OVERHEAD LINE
REMOVED UPON COMPLETION OF PULLBACK OPERATIONS. CONTRACTOR SHALL MONITOR AND CONTROL GROUT PRESSURES ELEVATIONS AND BE PREPARED TO REMOVE EQUIPMENT PRIOR TO | PILOTEXIT LOCATION UP TO TEN (10) FEET SHORTER OR LONGER. I 1 K| e ACCESS ROAD — e Hp—p——
TO WITHIN LIMITS FOR THE ENCOUNTERED GEOTECHNICAL A FORECASTED FLOOD EVENT.
5. THE MINIMUM ALLOWABLE DRILLING RADIUS SHALL BE 1,750 FEET MATERIALS PILOT DEPTH UP TO THREE (3) FEET SHALLOWER DEPTH ALLOWED. UP TO TEN (10) FEET — o e— — e COMMON SURVEY CORRIDOR
BASED ON A 3-JOINT AVERAGE. ' 16. IF AN INTERMEDIATE WELD IS REQUIRED DURING PULLBACK INCREASE IN PIPE DESIGN DEPTH (DEEPER) ALLOWED. 7 CONCRETE o SANDSTONEE™) QUARTZ |:| USACE EASEMENT
. IF THE CONTRACTOR ENCOUNTERS AN OBSTRUCTION THAT OPERATIONS, THE HDD CONTRACTOR SHALL INSTALL THE LONGEST ‘ : :
6. EXISTING UTILITY LOCATIONS AND DEPTHS, INCLUDING PRIVATE PREVENTS THE INSTALLATION ACCORDING TO THE PROJECT PIPE SECTION LAST. THE FIRST PIPE STRING SHALL BE AS SHORT AS | 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 SPECIFICATIONS, THE CONTRACTOR SHALL PLACE A CEMENT BASED POSSIBLE TO ALLOW FOR THE INSTALLATION OF THE LONGEST LINE BUT NOT WITHIN FIVE (5) FEET OF THE RIGHT-OF-WAY/EASEMENT W) : :
THE CONTRACTOR PRIOR TO ANY CONSTRUCTION OPERATIONS. GROUT WITHIN THE BORE. WORK SHALL NOT RESUME UNTIL SECOND SECTION OF PIPE STRING. BOUNDARY OR ANY BELOW GRADE UTILITY OR STRUCTURE.
7. HDD OPERATIONS SHALL BE CONDUCTED IN ACCORDANCE WITH
ALL PERMIT REQUIREMENTS.
8. DOWNHOLE ANNULAR DRILLING FLUID PRESSURES SHALL BE
MONITORED AT ALL TIMES DURING THE PILOT BORE DRILLING
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 APPROXIMATED BY DEED AND TITLE INFORMATION.
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 M HDD PROFILE OVERVIEW
AK.Y. 05/2017 D.G.G. 05/2017
STLP-A-1004 ALIGNMENT SHEET 2 AMENDMENT TO FERC 04/2017 AK KAM RJP 5 ISSUED FOR IMPLEMENTATION PLAN 05/2018
STLP-HDD-1004 HDD PROFILE OVERVIEW FERC SUPPLEMENTAL FILING 07/2017 CHECKED BY DATE P.M. APPROVAL DATE STLP-HDD-1003 MOTT M SPANISH LAKE PARK NORTH COUNTY EXTENSION
FERC SUPPLEMENTAL FILING 10/2017 R.J.P. 05/2017 J.E.W. 05/2017 MACDONALD | SPANISH LAKE TOWNSHIPS, ST. LOUIS, MISSOURI
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HDD NOTES: PROCESS. LOCATION OF MONITORING SHALL BE AS CLOSE TO THE REVISED PLANS AND PROCEDURES HAVE BEEN SUBMITTED TO AND
- DRILL BIT AS POSSIBLE. ACCEPTED BY THE OWNER. SPANISH LAKE PARK HDD PLAN VIEW LEGEND
1. ALL DIMENSIONS AND ELEVATIONS ARE IN FEET, UNLESS Soll Stratacranic Leqend.
OTHERWISE SPECIFIED. 9. PILOT BORE SHALL BE CONTINUOUSLY TRACKED AT ALL TIMES. NO 12. CONTRACTOR SHALL USE THE DRILL AND INTERSECT INSTALLATION PILOT BORE DRILLING TOLERANCES SHALL BE AS FOLLOWS: " graphic Leg o o o PROPOSED 24-INCH NORTH
5 ALL STATIONS ARE HORIZONTAL lBSLLNNDDSEERCJ\ll(KrT\IEsRSHALL BE PERMITTED, EVEN WHEN THE DRILL BIT STRATEGY TO COMPLETE THIS INSTALLATION. — TOLERANGE / 7' PROPOSED PERMANENT EASEMENT o P e STREAM (DELINEATED)
' 13. THE PILOT BORE WILL BE EITHER 10.625" OR 12.25" IN DIAMETER. PILOT ENTRY ANGLE INCREASE ANGLE UP TO 1 (STEEPER), BUT NO DECREASE IN ANGLE f _Z R PROPERTY LINE
3. CONTRACTOR SHALL DETERMINE FINAL LOCATIONS AND 10. UPON HDD COMPLETION AND EXTRACTION OF TEMPORARY THE FINAL REAMED HOLE DIAMETER IS ANTICIPATED TO BE 36", ALLOWED. EXISTING PERMANENT EASEMENT STREAMI(DESICTOR)
DIMENSIONS OF ALL PITS NECESSARY TO ACCOMMODATE THEIR CASING PIPE (IF APPLICABLE), CONTRACTOR SHALL PLACE A THE NUMBER OF REAMING PASSES WILL BE DETERMINED BY THE 7 sw @ " SR 123 MMID TN (OLSKTOR
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4. CONTRACTOR SHALL DETERMINE DIAMETER, GRADE, WALL OF THE ANNULAR SPACE OF THE HDD BORE BETWEEN THE \ ~ y — WETLAND (DELINEATED)
THICKNESS AND ADDITIONAL LENGTH OF TEMPORARY PRODUCT PIPE AND THE UNDISTURBED EARTH AT EACH HDD 14. ggk‘/ﬁégg?s EHPﬁ_LCIJ-TUgg QE?KIFSQ?:E&FH%EU'DANCE SYSTEMTO PILOT EXIT ANGLE DECREASE ANGLE UP TO 2° (FLATTER), BUT NO INCREASES IN EXIT ANGLE KK ADDITIONAL TEMPORARY WORKSPACE | e
CONDUCTOR CASINGS THAN THOSE SHOWN ON THE DRAWINGS. ENTRY AND EXIT LOCATIONS. GROUT DELIVERY METHOD SHALL BE ' ALLOWED. Rock Stratagraphic Legend: PROPOSED STAGING AREA SING O ) BORE LOCATION
ANY INSTALLED TEMPORARY CONDUCTOR CASING SHALL BE FULLY FROM MULTIPLE POINTS WITHIN THE ANNULAR SPACE. 15. CONTRACTOR SHALL MONITOR PRECIPITATION AND RIVER LEVEL LIMESTONE WUDSTONE T SHALE SILTSTONE OH EXISTING OVERHEAD LINE
REMOVED UPON COMPLETION OF PULLBACK OPERATIONS. CONTRACTOR SHALL MONITOR AND CONTROL GROUT PRESSURES ELEVATIONS AND BE PREPARED TO REMOVE EQUIPMENT PRIOR TO | PILOTEXIT LOCATION UP TO TEN (10) FEET SHORTER OR LONGER. I 1 K| e ACCESS ROAD — e Hp—p——
5. THE MINIMUM ALLOWABLE DRILLING RADIUS SHALL BE 1,750 FEET Yo YL AT LIMITS FOR THE ENCOUNTERED GEOTECHNICAL A FORECASTED FLOOD EVENT. PILOT DEPTH UP TO THREE (3) FEET SHALLOWER DEPTH ALLOWED. UP TO TEN (10) FEET | L u e e e e COMMON SURVEY CORRIDOR
BASED ON A 3-JOINT AVERAGE. ' 16. IF AN INTERMEDIATE WELD IS REQUIRED DURING PULLBACK INCREASE IN PIPE DESIGN DEPTH (DEEPER) ALLOWED. 1 CONGRETE o Y sanDSTONEET] QUARTZ USACE EASEMENT
11. IF THE CONTRACTOR ENCOUNTERS AN OBSTRUCTION THAT OPERATIONS, THE HDD CONTRACTOR SHALL INSTALL THE LONGEST ‘ : :
6. EXISTING UTILITY LOCATIONS AND DEPTHS, INCLUDING PRIVATE PREVENTS THE INSTALLATION ACCORDING TO THE PROJECT PIPE SECTION LAST. THE FIRST PIPE STRING SHALL BE AS SHORT AS | 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 SPECIFICATIONS, THE CONTRACTOR SHALL PLACE A CEMENT BASED POSSIBLE TO ALLOW FOR THE INSTALLATION OF THE LONGEST LINE BUT NOT WITHIN FIVE (5) FEET OF THE RIGHT-OF-WAY/EASEMENT W) = :
THE CONTRACTOR PRIOR TO ANY CONSTRUCTION OPERATIONS. GROUT WITHIN THE BORE. WORK SHALL NOT RESUME UNTIL SECOND SECTION OF PIPE STRING. BOUNDARY OR ANY BELOW GRADE UTILITY OR STRUCTURE.
7. HDD OPERATIONS SHALL BE CONDUCTED IN ACCORDANCE WITH
ALL PERMIT REQUIREMENTS.
8. DOWNHOLE ANNULAR DRILLING FLUID PRESSURES SHALL BE
MONITORED AT ALL TIMES DURING THE PILOT BORE DRILLING
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1. THE IMAGERY SHOWN WAS PROVIDED BY AERIAL DATA SERVICES, 2017. ADDITIONAL IMAGERY SUPPLEMENTED FROM PROEILE
USFWS-NWI AND USGS. FROFILE
2. EXISTING FEATURES SHOWN WERE SURVEYED BY MOTT MACDONALD AND DIGITIZED FROM IMAGERY. ALL LOCATIONS SCALES HORIZ. 1" =100' VERT. 1" =100’
ARE APPROXIMATE AND SHALL BE VERIFIED BY CONTRACTOR.
3. PROPERTY LINES DEPICTED ON THIS PLAN ARE APPROXIMATED BY DEED AND TITLE INFORMATION.
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.
5. SUNFISH LAKE BOTTOM ELEVATION WAS APPROXIMATED FROM SPOT DEPTH MEASUREMENTS TAKEN FROM THE
SURFACE. ACTUAL SURFACE ELEVATION MAY VARY.
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HDD NOTES: PROCESS. LOCATION OF MONITORING SHALL BE AS CLOSE TO THE REVISED PLANS AND PROCEDURES HAVE BEEN SUBMITTED TO AND SPANISH LAKE PARK HDD PLAN VIEW
- DRILL BIT AS POSSIBLE. ACCEPTED BY THE OWNER.
1. ALL DIMENSIONS AND ELEVATIONS ARE IN FEET, UNLESS S POSS c © Sl Stratarantic Ledend: LECEND
OTHERWISE SPECIFIED. 9. PILOT BORE SHALL BE CONTINUOUSLY TRACKED AT ALL TIMES. NO 12. CONTRACTOR SHALL USE THE DRILL AND INTERSECT INSTALLATION PILOT BORE DRILLING TOLERANCES SHALL BE AS FOLLOWS: oll Stratagraphic Legend: ROPOSED 24-INCH NORTH
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' 13. THE PILOT BORE WILL BE EITHER 10.625" OR 12.25" IN DIAMETER. PILOT ENTRY ANGLE INCREASE ANGLE UP TO 1 (STEEPER), BUT NO DECREASE IN ANGLE A _Z R PROPERTY LINE
3. CONTRACTOR SHALL DETERMINE FINAL LOCATIONS AND 10. UPON HDD COMPLETION AND EXTRACTION OF TEMPORARY THE FINAL REAMED HOLE DIAMETER IS ANTICIPATED TO BE 36", ALLOWED. EXISTING PERMANENT EASEMENT STREAMI(DESICTOR)
DIMENSIONS OF ALL PITS NECESSARY TO ACCOMMODATE THEIR CASING PIPE (IF APPLICABLE), CONTRACTOR SHALL PLACE A THE NUMBER OF REAMING PASSES WILL BE DETERMINED BY THE 7 sw @ " SR 123 MMID TN (OLSKTOR
MEANS AND METHODS. UNIFORM CEMENT BASED GROUT WITHIN THE NEAREST 200 FEET CONTRACTOR SELECTED FOR THE WORK. PILOT ENTRY LOCATION | AS STAKED BY OWNER. NO CHANGES WITHOUT OWNER APPROVAL J l — EXISTING GAS PIPELINE
4. CONTRACTOR SHALL DETERMINE DIAMETER, GRADE, WALL OF THE ANNULAR SPACE OF THE HDD BORE BETWEEN THE | 07070 %% WETLAND (DELINEATED)
THICKNESS AND ADDITIONAL LENGTH OF TEMPORARY PRODUCT PIPE AND THE UNDISTURBED EARTH AT EACH HDD s O e O R L arioon, DANCESTSTEMITO | prioT exir anGLE DECREASE ANGLE UP TO 2° (FLATTER), BUT NO INCREASES IN EXIT ANGLE ¢ ADDITIONAL TEMPORARY WORKSPACE ~_, | EXISTING FOREIGN PIPELINE —
CONDUCTOR CASINGS THAN THOSE SHOWN ON THE DRAWINGS. ENTRY AND EXIT LOCATIONS. GROUT DELIVERY METHOD SHALL BE ' ALLOWED. Rock Stratagraphic Legend: PROPOSED STAGING AREA G SORE ST
ANY INSTALLED TEMPORARY CONDUCTOR CASING SHALL BE FULLY FROM MULTIPLE POINTS WITHIN THE ANNULAR SPACE. 15. CONTRACTOR SHALL MONITOR PRECIPITATION AND RIVER LEVEL LIMESTONE MUDSTONE [ ] SHALE SILTSTONE OH EXISTING OVERHEAD LINE
REMOVED UPON COMPLETION OF PULLBACK OPERATIONS. CONTRACTOR SHALL MONITOR AND CONTROL GROUT PRESSURES ELEVATIONS AND BE PREPARED TO REMOVE EQUIPMENT PRIOR TO | PILOTEXIT LOCATION UP TO TEN (10) FEET SHORTER OR LONGER. I N R ACCESS ROAD — e Hp—p——
5. THE MINIMUM ALLOWABLE DRILLING RADIUS SHALL BE 1,750 FEET Yo YL AT LIMITS FOR THE ENCOUNTERED GEOTECHNICAL A FORECASTED FLOOD EVENT. PILOT DEPTH UP TO THREE (3) FEET SHALLOWER DEPTH ALLOWED. UP TO TEN (10) FEET | L u e e e e COMMON SURVEY CORRIDOR
BASED ON A 3-JOINT AVERAGE. ' 16. IF AN INTERMEDIATE WELD IS REQUIRED DURING PULLBACK INCREASE IN PIPE DESIGN DEPTH (DEEPER) ALLOWED. 1 CONGRETE o Y sanDSTONEET] QUARTZ USACE EASEMENT
11. IF THE CONTRACTOR ENCOUNTERS AN OBSTRUCTION THAT OPERATIONS, THE HDD CONTRACTOR SHALL INSTALL THE LONGEST ‘ : :
6. EXISTING UTILITY LOCATIONS AND DEPTHS, INCLUDING PRIVATE PREVENTS THE INSTALLATION ACCORDING TO THE PROJECT PIPE SECTION LAST. THE FIRST PIPE STRING SHALL BE AS SHORT AS | 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 SPECIFICATIONS, THE CONTRACTOR SHALL PLACE A CEMENT BASED POSSIBLE TO ALLOW FOR THE INSTALLATION OF THE LONGEST LINE BUT NOT WITHIN FIVE (5) FEET OF THE RIGHT-OF-WAY/EASEMENT W) = :
THE CONTRACTOR PRIOR TO ANY CONSTRUCTION OPERATIONS. GROUT WITHIN THE BORE. WORK SHALL NOT RESUME UNTIL SECOND SECTION OF PIPE STRING. BOUNDARY OR ANY BELOW GRADE UTILITY OR STRUCTURE.
7. HDD OPERATIONS SHALL BE CONDUCTED IN ACCORDANCE WITH
ALL PERMIT REQUIREMENTS.
8. DOWNHOLE ANNULAR DRILLING FLUID PRESSURES SHALL BE
MONITORED AT ALL TIMES DURING THE PILOT BORE DRILLING
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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 APPROXIMATED BY DEED AND TITLE INFORMATION.
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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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. 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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