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ΑΒ ΑΝΣΣΝΛ ΝΕ ΒΤΘΑ

ΑΛ Α∆ΜΒΓΛ≅Θϑ

ΑΝΒ Α≅Βϑ ΝΕ ΒΤΘΑ

ΑΘ ΑΝΣΣΝΛ ΝΕ Θ≅ΛΟ
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ΒΛ≅Β ΒΝΘΘΤΦ≅Σ∆Χ Λ∆Σ≅Κ ≅ΘΒΓ ΒΤΚΥ∆ΘΣ

ΒΛΑΒ ΒΝΘΘΤΦ≅Σ∆Χ Λ∆Σ≅Κ ΑΝΩ ΒΤΚΥ∆ΘΣ

ΒΛΟ ΒΝΘΘΤΦ≅Σ∆Χ Λ∆Σ≅Κ ΟΗΟ∆
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ΕΦ ΕΗΜΗΡΓ ΦΘ≅Χ∆
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ΛΓ Λ≅ΜΓΝΚ∆

∋Μ( ΜΝΘΣΓ

∋Μ∆( ΜΝΘΣΓ∆≅ΡΣ
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ΟΒ ΟΝΗΜΣ ΝΕ ΒΤΘΥ≅ΣΤΘ∆
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∆ΩΗΡΣΗΜΦ Σ∆Κ∆ΟΓΝΜ∆ Λ≅ΜΓΝΚ∆MT
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ΗΜΧ∆Ω ΝΕ ΡΓ∆∆ΣΡ
Σ0 ΣΗΣΚ∆ ΡΓ∆∆Σ
ΡΟ/ Χ∆ΛΝ ΟΚ≅Μ
ΡΟ0 ΡΗΣ∆ ΟΚ≅Μ
ΡΟ0−0 ΡΗΣ∆ ΟΚ≅Μ ∋ϑ∆ΞΜΝΣ∆Ρ(
ΡΟ1 ΦΘ≅ΧΗΜΦ ΟΚ≅Μ
ΡΟ3 ΤΣΗΚΗΣΞ ΟΚ≅Μ
ΡΟ3−0 ΤΣΗΚΗΣΞ ΡΟ∆ΒΡ
ΡΟ4 ΡΗΣ∆ ΟΚ≅Μ Χ∆Σ≅ΗΚΡ
ΡΟ5 ΡΗΣ∆ ΟΚ≅Μ Χ∆Σ≅ΗΚΡ

ΣΝΣ≅Κ ΡΓ∆∆ΣΡ < 8

ΒΗΣΞ ΝΕ Κ≅ ΒΘΝΡΡ∆+
Κ≅ ΒΘΝΡΡ∆ ΒΝΤΜΣΞ+ ςΗΡΒΝΜΡΗΜ

http://www.DiggersHotline.com
mailto:MAIL@REIengineering.com
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SANITARY MH
RIM = 666.59
I.E. 4" PVC NW (in) = 658.22
I.E. 8" PVC N (out) = 657.76

271 L.F. 8" PVC @ 1.25%
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KEYED NOTES
1. REMOVE MECHANICAL (TYP.)

2. REMOVE BUILDING.

3. REMOVE CONCRETE
PAVEMENT.

4. REMOVE WARNING FIELD.

5. REMOVE STORM
APPURTENANCES.

6. REMOVE BOLLARDS, TYPICAL.

7. NOT USED.

8. REMOVE FENCE.

9. REMOVE CONCRETE SIDEWALK.

10. REMOVE SANITARY.
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LAYOUT NOTES:

1. PLAN PREPARED FROM AN ALTA/ACSM LAND
TITLE SURVEY BY:
PARAGON ASSOCIATES
608-781-3110

2. CURBS ARE DIMENSIONED TO BACK OF CURB.
3. CONVENIENCE STORE, AND ISLAND COMPLEXES

ARE ALIGNED PARALLEL/PERPENDICULAR TO
EXISTING FEATURES, UNLESS OTHERWISE
INDICATED ON THIS PLAN.

4. UNLESS SHOWN OTHERWISE ON THIS DRAWING,
CONTRACTOR SHALL PROVIDE CONTROL
JOINTS, CONSTRUCTION JOINTS, AND
EXPANSION JOINTS IN SLAB ON GRADE,
SIDEWALKS AND DRIVES.
CONTROL JOINT MAXIMUM DISTANCE: WALKS-
8' O.C., ALL OTHERS- 15' O.C.  SAW CUT
CONTROL JOINTS MINIMUM ONE-QUARTER
CONCRETE THICKNESS.
EXPANSION JOINT MAXIMUM DISTANCE:
WALKS- 24' O.C., ALL OTHERS- 40' O.C.  
DOWEL ALL EXPANSION JOINTS- MAXIMUM 24"
O.C.

5. CONCRETE IN ISLAND COMPLEX SHALL BE
SMOOTH FINISHED.

6. EXTERIOR CONCRETE SURFACES TO BE
SEALED. CONCRETE SEALER:
APR 15- OCT 31 USE: TK-26UV
NOV 1- DEC 31 USE: TK-290

7. EXPANSION JOINTS SHALL BE DECK-O-FOAMED
AND CAULKED WITH SL1.

8. DIAGONAL STRIPING LINES (HATCHING) IN THE
“NO PARKING LOADING ZONE” AREA AND ANY
OTHER AREA THAT IS HATCHED SHALL BE
SPACED 5' ON CENTER.

9. LETTERING FOR ALL WORDING SUCH AS “NO
PARKING LOADING ZONE” AND CARWASH
SHOULD BE 12” TALL.

10. ALL DIAGONAL STRIPING SHALL BE ANGLED
AS CLOSE TO 45° AS POSSIBLE.

11. CURBS AROUND THE RAISED FILLS SHALL BE
PAINTED YELLOW.

PARKING REQUIREMENTS

PARKING PROVIDED

PARKING REQUIRED

EX. IMPERVIOUS:  

ZONING DISTRICT: 

SITE DATA:

C1 - LOCAL BUSINESS

45,240 SF

22 STALLS

36,565 SF
EX. PERVIOUS:  8,675 SF

PROPOSED LOT GREEN AREA:  
PROPOSED HARD COVER:  

     CONVENIENCE STORE: 

     PAVED AREA:  

7,632 SF 17%
37,608 SF 83%
32,432 SF 72%

5,176 SF
          (FLOOR AREA) = 3,252 SF

CONVENIENCE STORE
BUILDING HEIGHTS

20.0'
CANOPY 19.5'

     BUILDING ROOF AREA: 5,176 SF 11%

UTILITY PROVIDERS

ELECTRIC/ GAS:
WISCONSIN PUBLIC SERVICE- 920-433-1703

TELEPHONE:
FRONTIER- 231-727-1327
CHARTER - 715-245-4223

WATER
CITY OF LA CROSSE 608-789-7388

SANITARY
CITY OF LA CROSSE 608-789-7330

SERVICE STATION
= 1 STALL  PER 2
EMPLOYEES +1

BUILDING SETBACKS
FRONT:
REAR: MINIMUM 20'
SIDE: NO SIDE YARD LESS THAN 6'

     WATER FEATURE AREA: 0 SF 0%

SP1

TOTAL SITE AREA -
EXISTING/PROPOSED:
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KEYED NOTES
1. 8" DEPTH (MIN.) CONCRETE
SLAB-ON-GRADE WITH #4 REBAR,
4' O.C. CONCRETE SEALER:
TK-26UV. SEE DETAIL 6/SP5.

2. 6" CONCRETE WALK. SEE
DETAIL 2/SP5. CONCRETE SEALER:
TK-26UV

3. LANDSCAPE AREA.

4. OFF-STREET PARKING STALLS
STRIPING - 4" WIDE STALL
LINES, USE HIGH VISIBILITY
YELLOW PAINT.
SPACES PROVIDED
(7) 9.5' x 20.0' (MIN.)
GENERAL PARKING

   (13) 9.0' x 20.0' (MIN.)
GENERAL PARKING
(2) 8.0' x 20.0' ACCESSIBLE
PARKING WITH
(1) 8.0' x 20.0' LOADING ZONE

5. EXTERNAL TRASH ENCLOSURE
TO MATCH BUILDING. SEE
ARCHITECTURAL DETAILS.

6. 4" WIDE, HIGH VISIBILITY,
PAVEMENT STRIPING, LANE
MARKINGS AND TEXT. COLOR: HC
MARKINGS- YELLOW, ALL OTHERS-
YELLOW.

7. PROPOSED TANK AREA.

8. 18" CURB AND GUTTER,  SEE
DETAIL 9/SP5.

9. 18" REJECT CURB AND GUTTER,
SEE DETAIL 9/SP5.

10. TRANSITION CURB & GUTTER.
SEE DETAIL 4/SP5.

11. STANDARD CURB & GUTTER
TERMINATION. SEE DETAIL 5/SP5.

12. A.D.A. ACCESSIBLE PARKING
SPACE WITH LOADING ZONE.
PROVIDE APPROPRIATE STRIPING
AND PAVEMENT MARKINGS.

13. SITE AREA LIGHT WITH
CONCRETE BASE. SEE DETAIL
11/SP5.

14. HC PVC BOLLARD SLEEVE PER
OWNER. VAN ACCESS SIGNAGE AT
48" HT.  STALL PARKING AT 60"
HT. SEE SHEET SP5.

15. 36" HT., 6" DIA. CONCRETE
FILLED PIPE BOLLARD SIMILAR TO
DETAIL 10/SP5.

16. TANK VENTS.

1,510 SF

23,808 SF

SP1.1
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NOTE: CONTRACTOR TO
OBTAIN RIGHT-OF-WAY
EXCAVATION PERMIT PRIOR
TO BEGINNING SITE WORK.

CALL DIGGERS HOTLINE @
1-800-242-8511 AT LEAST 3
WORKING DAYS PRIOR TO
EXCAVATING.

CONSTRUCTION NOTE:

COORDINATE WITH OWNER
FOR POSSIBLE
CONSTRUCTION FENCING AND
GATE LOCATIONS AND
APPROPRIATE SIGNAGE
INSTALLATION.

NOTE:

- REFER TO OTHER PROJECT
PLANS AND INFORMATION
RELATED TO THIS PROJECT
PRIOR TO BEGINNING ANY
GRADING WORK.

- PLAN PREPARED FROM
ALTA/ACSM LAND TITLE
SURVEY BY:

PARAGON ASSOCIATES
608.781.3110

- CONTRACTOR SHALL
LOCATE ALL UTILITIES WHICH
MAY AFFECT THIS WORK AND
NOTIFY OWNER OF ANY
CONFLICTS.

- CONTRACTOR SHALL VERIFY
ALL EXISTING AND PROPOSED
ELEVATIONS PRIOR TO START
OF CONSTRUCTION.  VERIFY
CRITICAL ELEVATIONS TO
ENSURE CONFORMANCE WITH
GRADING PLAN,
PARTICULARLY WITH WALK
AND/ OR PAVEMENTS TO
REMAIN.  MEET EXISTING
GRADES ALONG STREETS,
PROPERTY LINES AND
DRIVEWAY ENTRANCES.
RESTORE ALL EXISTING
PAVEMENTS THAT REMAIN TO
THEIR ORIGINAL, IF NOT
BETTER CONDITION.  NOTIFY
OWNER OF ANY CONFLICTS.

- AREAS NOT PAVED AND TO
BE LANDSCAPED SHALL
RECEIVE MINIMUM OF 4"
DEPTH COMPACTED TOPSOIL.

- CONTRACTOR SHALL
COORDINATE GRADING AND
INSTALLATION OF DRIVES IN
R.O.W. WITH APPROPRIATE
GOVERNMENT AGENCIES.
OBTAIN APPROPRIATE
PERMITS FOR GRADING AND
DRAINAGE IN ALL R.O.W.

- REFER TO OWNER'S
SPECIFICATIONS FOR CURB,
APPROACH, BITUMINOUS, AND
CONCRETE PROFILES, AS
WELL AS ADDITIONAL SITE
STANDARDS RELATED TO
THIS PROJECT.

- EXCAVATOR IS
RESPONSIBLE FOR ALL
EROSION CONTROL
INSPECTIONS.

FINISHED FLOOR ELEV.
PROPOSED KWIK TRIP
CONVENIENCE STORE
FINISHED ELEVATION - 1ST
FLOOR= 669.50 FEET

NOTE GRADING CONTRACTOR:

ANY PROPERTY IRONS THAT
ARE DISTURBED IN THE
GRADING PROCESS SHALL BE
RESET BY A LICENSED LAND
SURVEYOR AT NO ADDITIONAL
COST TO THE OWNER.

SP2
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SAN STUB #30
4" PVC (E) IE = 661.97

SAN BEND #5
4" PVC (N) IE = 661.20

4" PVC (SE) IE = 661.20

SAN BEND #25
4" PVC (W) IE = 661.91
4" PVC (SE) IE = 661.91

SAN BEND #20
4" PVC (NW) IE = 661.89
4" PVC (S) IE = 661.90

GI IN #15
4" PVC (N) IE = 661.88

GI OUT #10
4" PVC (S) IE = 661.50

3 LF OF 4" PVC @ 2.00%

1 LF OF 4" PVC @ 2.00%

1 LF OF 4" PVC @ 2.00%

3 LF OF 4" PVC @ 10.00%

15 LF OF 4" PVC @ 18.31%
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CAUTION
UTILITIES3 LF OF 4" PVC @ 18.31%

SAN WYE TO EXISTING PIPE
4" PVC (W) IE = 657.89
8" PVC (N,S) IE = 657.73
WYE TO BE 3' N OF MH

SAN BEND #2
4" PVC (NW) IE = 658.44

4" PVC (E) IE = 658.44
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KEYED NOTES
1.  DRY UTILITY ROUTING SHOWN
IS APPROXIMATE.  COORDINATE
WITH LOCAL UTILITY.

2. INSTALL 4" SANITARY
SERVICE LATERAL @ 1.00%
MINIMUM.

3. CONNECT TO EXISTING
SANITARY LINE. FIELD VERIFY
LOCATION AND DEPTH.

4. INSTALL BURIED ELECTRICAL
LINE FROM EXISTING UTILITY
POLE TO NEW ELECTRICAL
PANEL.

SP4
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GENERAL :

1. COMPLY WITH THE WORK SAFETY PRACTICES SPECIFIED BY THE OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION (OSHA).  COMPLY WITH ALL APPLICABLE LOCAL, STATE, AND FEDERAL SAFETY REGULATIONS.  OSHA PROHIBITS ENTRY INTO "CONFINED SPACES," SUCH AS MANHOLES AND INLETS (SEE
29 CFR SECTION 1910.146), WITHOUT UNDERTAKING CERTAIN SPECIFIC PRACTICES AND PROCEDURES.  CONSTRUCTION SAFETY IS SOLELY THE RESPONSIBILITY OF THE CONTRACTOR, WHO IS ALSO SOLELY RESPONSIBLE FOR THE MEANS, METHODS, AND SEQUENCING OF THE CONSTRUCTION OPERATIONS.

2. EXISTING BOUNDARY, LOCATION, TOPOGRAPHIC, AND UTILITY INFORMATION SHOWN ON THIS PLAN IS FROM A FIELD SURVEY BY PARAGON ASSOCIATES DATED JUNE 14, 2023.

3. PERFORM ALL UTILITY WORK IN ACCORDANCE WITH STATE AND CITY REQUIREMENTS.

4. CONNECT TO EXISTING SANITARY SEWER MH'S BY CORE DRILLING.  CONNECT TO EXISTING STORM SEWER MH'S BY EITHER SAWCUTTING OR CORE DRILLING.  USE SAWS OR DRILLS THAT PROVIDE WATER TO THE BLADE.  MEET ALL CITY STANDARDS AND SPECIFICATIONS FOR THE THE CONNECTION.
RECONSTRUCT INVERTS AFTER INSTALLATION.  USE WATER STOP GASKETS IN ORDER TO PROVIDE WATERTIGHT SEALS WHEN PENETRATING A STRUCTURE WALL WITH A PIPE.  TAKE MEASUREMENTS BEFORE BEGINNING CONSTRUCTION TO ENSURE THAT SERVICE CONNECTIONS DO NOT CUT INTO
MAINTENANCE ACCESS STRUCTURE JOINTS OR PIPE BARREL JOINTS.

5. PERFORM TRENCH EXCAVATIONS FOR ALL UTILITIES IN ACCORDANCE WITH THE REQUIREMENTS OF O.S.H.A. 29 CFR, PART 1926, SUBPART P, "EXCAVATIONS AND TRENCHES."  (WWW.OSHA.GOV)

6. COORDINATE BUILDING UTILITY CONNECTION LOCATIONS AT 5 FT. OUT FROM THE PROPOSED BUILDING WITH THE WITH THE INTERIOR PLUMBING CONTRACTOR PRIOR TO CONSTRUCTION.  VERIFY WATER AND SEWER SERVICE LOCATIONS AND ELEVATIONS WITH THE MECHANICAL ENGINEER PRIOR TO
CONSTRUCTION.

7. THE SUBSURFACE UTILITY INFORMATION SHOWN ON THIS PLAN IS UTILITY QUALITY LEVEL D.  THIS QUALITY LEVEL WAS DETERMINED ACCORDING TO THE GUIDELINES OF CI/ASCE 38-02, ENTITLED "STANDARD GUIDELINES FOR THE COLLECTION AND DEPICTION OF EXISTING SUBSURFACE UTILITY DATA."

8. THE LOCATIONS OF EXISTING UTILITIES SHOWN ON THIS PLAN ARE FROM RECORD INFORMATION.  THE ENGINEER DOES NOT GUARANTEE THAT ALL EXISTING UTILITIES ARE SHOWN OR, IF SHOWN, EXIST IN THE LOCATIONS INDICATED ON THE PLAN.  IT IS THE CONTRACTOR'S RESPONSIBILITY TO
ASCERTAIN THE FINAL VERTICAL AND HORIZONTAL LOCATION OF ALL EXISTING UTILITIES (INCLUDING WATER AND SEWER LINES AND APPURTENANCES).  NOTIFY THE ENGINEER OF ANY DISCREPANCIES.

9. CONTACT UTILITY COMPANIES FOR LOCATIONS OF ALL PUBLIC AND PRIVATE UTILITIES WITHIN THE WORK AREA PRIOR TO BEGINNING CONSTRUCTION.  CONTACT DIGGER'S HOTLINE AT (414) 259-1181 IN THE MILWAUKEE METRO AREA, OR 1-800-242-8511 ELSEWHERE IN WISCONSIN FOR EXACT LOCATIONS OF
EXISTING UTILITIES AT LEAST 72 HOURS (NOT INCLUDING WEEKENDS AND HOLIDAYS) BEFORE BEGINNING ANY CONSTRUCTION.  OBTAIN TICKET NUMBER AND MEET WITH REPRESENTATIVES OF THE VARIOUS UTILITIES AT THE SITE.  PROVIDE THE OWNER WITH THE TICKET NUMBER INFORMATION.  DIGGER'S
HOTLINE IS A FREE SERVICE THAT LOCATES MUNICIPAL AND UTILITY COMPANY LINES, BUT DOES NOT LOCATE PRIVATE UTILITY LINES.  USE AN INDEPENDENT LOCATOR SERVICE OR OTHER MEANS IN ORDER TO OBTAIN LOCATIONS OF PRIVATE UTILITY LINES INCLUDING, BUT NOT LIMITED TO,
UNDERGROUND ELECTRIC CABLES, TELEPHONE, TV, AND LAWN SPRINKLER LINES.

10. POTHOLE TO VERIFY THE POSITIONS OF EXISTING UNDERGROUND FACILITIES AT A SUFFICIENT NUMBER OF LOCATIONS IN ORDER TO ASSURE THAT NO CONFLICT WITH THE PROPOSED WORK EXISTS AND THAT SUFFICIENT CLEARANCE IS AVAILABLE.

11. WHERE EXISTING GAS, ELECTRIC, CABLE, OR TELEPHONE UTILITIES CONFLICT WITH THE WORK, COORDINATE THE ABANDONMENT, RELOCATION, OFFSET, OR SUPPORT OF THE EXISTING UTILITIES WITH THE APPROPRIATE LOCAL UTILITY COMPANIES.  COORDINATE NEW GAS METER AND GAS LINE
INSTALLATION, ELECTRIC METER AND ELECTRIC SERVICE INSTALLATION, CABLE SERVICE, AND TELEPHONE SERVICE INSTALLATION WITH THE LOCAL UTILITY COMPANIES.

12. ARRANGE FOR AND SECURE SUITABLE DISPOSAL AREAS OFF-SITE.  DISPOSE OF ALL EXCESS SOIL, WASTE MATERIAL, DEBRIS, AND ALL MATERIALS NOT DESIGNATED FOR SALVAGE.  WASTE MATERIAL AND DEBRIS INCLUDES TREES, STUMPS, PIPE, CONCRETE, ASPHALTIC CONCRETE, CANS, OR OTHER WASTE
MATERIAL FROM THE CONSTRUCTION OPERATIONS.  OBTAIN THE RIGHTS TO ANY WASTE AREA FOR DISPOSAL OF UNSUITABLE OR SURPLUS MATERIAL EITHER SHOWN OR NOT SHOWN ON THE PLANS.  ALL WORK IN DISPOSING OF SUCH MATERIAL SHALL BE CONSIDERED INCIDENTAL TO THE WORK.  ALL
DISPOSAL MUST CONFORM TO APPLICABLE SOLID WASTE DISPOSAL PERMIT REGULATIONS.  OBTAIN ALL NECESSARY PERMITS AT NO COST TO THE OWNER.

13. STRAIGHT LINE SAW-CUT EXISTING BITUMINOUS OR CONCRETE SURFACING AT THE PERIMETER OF PAVEMENT REMOVAL AREAS.  USE SAWS THAT PROVIDE WATER TO THE BLADE.  TACK, AND MATCH ALL CONNECTIONS TO EXISTING BITUMINOUS PAVEMENT.

14. RELOCATE OVERHEAD POWER, TELEPHONE, AND CABLE LINES AS REQUIRED.

15. ALL MATERIALS REQUIRED FOR THIS WORK SHALL BE NEW MATERIAL CONFORMING TO THE REQUIREMENTS FOR CLASS, KIND, GRADE, SIZE, QUALITY, AND OTHER DETAILS SPECIFIED HEREIN OR AS SHOWN ON THE PLANS.  DO NOT USE RECYCLED OR SALVAGED AGGREGATE, ASPHALTIC PAVEMENT, CRUSHED
CONCRETE, OR SCRAP SHINGLES.  UNLESS OTHERWISE INDICATED, THE CONTRACTOR SHALL FURNISH ALL REQUIRED MATERIALS.

16. RESTORE THE PUBLIC RIGHT-OF-WAY.  REPLACE ANY CONCRETE CURB AND GUTTER, BITUMINOUS PAVEMENT, SIDEWALK, OR VEGETATIVE COVER DAMAGED BY THE CONSTRUCTION ACTIVITY.  RESTORE DAMAGED TURF WITH SOD WITHIN THE PUBLIC RIGHT-OF-WAY.  THE WORK AREA SHOWN IS GENERAL AND
MAY NEED TO BE ADJUSTED IN THE FIELD.

17. WHEN SAWING OR DRILLING CONCRETE OR MASONRY, USE SAWS THAT PROVIDE WATER TO THE BLADE.  DO NOT ALLOW THE SLURRY PRODUCED BY THIS PROCESS TO BE TRACKED OUTSIDE OF THE IMMEDIATE WORK AREA OR DISCHARGED INTO THE SEWER SYSTEM.

18. ADJUST ALL CURB STOPS, VALVE BOXES, MAINTENANCE HOLE CASTINGS, CATCH BASIN CASTINGS, CLEANOUT COVERS, AND SIMILAR ITEMS TO FINISHED GRADE.

19. INSTALL ALL PIPE WITH THE ASTM IDENTIFICATION NUMBERS ON THE TOP FOR INSPECTION.  COMMENCE PIPE LAYING AT THE LOWEST POINT IN THE PROPOSED SEWER LINE.  LAY THE PIPE WITH THE BELL END OR RECEIVING GROOVE END OF THE PIPE POINTING UPGRADE.  WHEN CONNECTING TO AN
EXISTING PIPE, UNCOVER THE EXISTING PIPE IN ORDER TO ALLOW ANY ADJUSTMENTS IN THE PROPOSED LINE AND GRADE BEFORE LAYING ANY PIPE.

20. OBTAIN AND PAY FOR ALL PERMITS, TESTS, INSPECTIONS, ETC. REQUIRED BY AGENCIES THAT HAVE JURISDICTION OVER THE PROJECT.  THE CONTRACTOR IS RESPONSIBLE FOR ALL BONDS, LETTERS OF CREDIT, OR CASH SURETIES RELATED TO THE WORK.  EXECUTE AND INSPECT WORK IN ACCORDANCE
WITH ALL LOCAL AND STATE CODES, RULES, ORDINANCES, OR REGULATIONS PERTAINING TO THE PARTICULAR TYPE OF WORK INVOLVED.

21. OBTAIN PERMITS FROM THE CITY FOR WORK IN THE PUBLIC RIGHT-OF-WAY.

22. CONSTRUCT SANITARY SEWER, WATERMAIN, AND STORM SEWER UTILITIES IN ACCORDANCE WITH THE STANDARD SPECIFICATIONS FOR SEWER AND WATER CONSTRUCTION IN WISCONSIN, SIXTH EDITION, OR THE LATEST REVISED EDITION.

23. TRACER WIRE: LOCATING REQUIREMENTS - A MEANS TO LOCATE BURIED UNDERGROUND EXTERIOR NON METALLIC SEWERS/MAINS MUST BE PROVIDED WITH TRACER WIRE OR OTHER METHODS IN ORDER TO BE LOCATED IN ACCORD WITH THE PROVISIONS OF THESE CODE SECTIONS AS PER 182.0715(2R) OF
THE STATUTES.

24. INSTALL ALL PIPE WITH THE ASTM IDENTIFICATION NUMBERS ON THE TOP FOR INSPECTION.  COMMENCE PIPE LAYING AT THE LOWEST POINT IN THE PROPOSED SEWER LINE.  LAY THE PIPE WITH THE BELL END OR RECEIVING GROOVE END OF THE PIPE POINTING UPGRADE.  WHEN CONNECTING TO AN
EXISTING PIPE, UNCOVER THE EXISTING PIPE IN ORDER TO ALLOW ANY ADJUSTMENTS IN THE PROPOSED LINE AND GRADE BEFORE LAYING ANY PIPE.  DO NOT LAY PIPES IN WATER OR WHEN THE TRENCH CONDITIONS ARE UNSUITABLE FOR SUCH WORK.

WATER  DISTRIBUTION  SYSTEM :

1. BRING ALL SITE UTILITIES TO 5' OUTSIDE OF THE BUILDING LINE WITH THE EXCEPTION OF THE WATER SERVICE.  EXTEND
WATER SERVICE INTO THE BUILDING AND UP TO THE FLANGE FOR THE WATER METER.

2. SEPARATION OF WATER AND SEWER: PROVIDE HORIZONTAL AND VERTICAL SEPARATIONS AS REQUIRED BY CODE.  SEE
DETAIL A/SP4.1.

3. WATERMAIN DEPTH: MAINTAIN 7.5 FEET OF COVER OVER THE TOP OF THE WATER LINES TO THE FINISHED GRADE.  VERIFY
ELEVATION OF PROPOSED AND EXISTING WATER LINES AT ALL UTILITY CROSSINGS.  INSTALL THE WATER LINES AT
GREATER DEPTHS IN ORDER TO CLEAR STORM SEWERS, SANITARY SEWERS, OR OTHER UTILITIES AS REQUIRED.  INCLUDE
COSTS TO LOWER WATER LINES IN THE BASE BID.

4. DISINFECTION: DISINFECT ALL COMPLETED WATERMAINS IN ACCORDANCE WITH AWWA STANDARD C651.  IF THE TABLET OR
CONTINUOUS FEED METHODS ARE USED, DISINFECT USING WITH WATER THAT CONTAINS AT LEAST 50 PPM OF AVAILABLE
CHLORINE.  DO NOT USE THE TABLET METHOD ON SOLVENT-WELDED PLASTIC OR ON SCREWED-JOINT STEEL PIPE
BECAUSE OF THE DANGER OF FIRE OR EXPLOSION FROM THE REACTION OF THE JOINT COMPOUNDS WITH THE CALCIUM
HYPOCHLORITE.  RETAIN THE TREATED WATER IN THE PIPELINE FOR AT LEAST 24 HOURS.  MEASURE THE CHLORINE
RESIDUAL AT THE END OF THE 24 HOUR PERIOD.  THE FREE CHLORINE RESIDUAL MUST BE AT LEAST 10 MG/L MEASURED
AT ANY POINT IN THE LINE.  MEASUREMENT OF THE CHLORINE CONCENTRATION AT REGULAR INTERVALS SHALL BE IN
ACCORDANCE WITH STANDARD METHODS, AWWA M-12, OR USING APPROPRIATE CHLORINE TEST KITS.

5. TESTING: PRESSURE TEST AND PERFORM BACTERIOLOGICAL TESTS ON ALL WATER LINES UNDER THE SUPERVISION OF THE
CITY PUBLIC WORKS DEPARTMENT.  NOTIFY THE CITY AT LEAST 24 WORKING HOURS PRIOR TO ANY TESTING.  PRESSURIZE
THE WATERLINE TO 1034-KPA (150-PSI) GAUGE PRESSURE (MEASURED AT THE POINT OF LOWEST ELEVATION) BY MEANS OF
A PUMP CONNECTED TO THE PIPE IN A SATISFACTORY MANNER.  MAINTAIN THE TEST PRESSURE FOR A MINIMUM OF 2
HOURS.  DO NOT ADD WATER TO THE WATERMAIN IN ORDER TO MAINTAIN THE REQUIRED PRESSURE DURING THE WATER
MAIN PRESSURE TESTING.  THE TEST SECTION OF PIPE IS ACCEPTABLE WITH A PRESSURE DROP OF 14 KPA (2 PSI) OR
LESS.

6. USE MUELLER H 10300 OR FORD EM 2 7057, OR APPROVED EQUAL, AT ALL CURB STOP LOCATIONS.  STATIONARY ROD IS
REQUIRED ON ALL CURB STOPS.

7. BUILDING WATER SERVICES: WATER SERVICE PIPE SHALL MEET THE FOLLOWING SPECIFICATIONS AND BE APPROVED BY
THE LOCAL GOVERNING AGENCY. 2.5 INCH OR LESS: HDPE PER ASTM D2737 SDR 9 OR TYPE K COPPER PER ASTM B - 88. 4
INCH OR GREATER: DIP PER AWWA C151 OR PVC PER AWWA C-900.

8. TRACER WIRE: LOCATING REQUIREMENTS - A MEANS TO LOCATE BURIED UNDERGROUND EXTERIOR NON METALLIC
SEWERS/MAINS MUST BE PROVIDED WITH TRACER WIRE OR OTHER METHODS IN ORDER TO BE LOCATED IN ACCORD WITH
THE PROVISIONS OF THE WISCONSIN STATUTES 182.0175(2R) AND THE WISCONSIN DEPARTMENT OF SAFETY AND
PROFESSIONAL SERVICES SPS 382.30(11)(H).

SANITARY  SEWER :

1. PIPE: USE SOLID-CORE, SDR-35, ASTM D3034 (OR APPROVED EQUAL) POLYVINYL
CHLORIDE (PVC) PLASTIC PIPE FOR ALL DESIGNATED PVC SANITARY SEWER
SERVICES.  JOINTS FOR ALL SANITARY SEWER SHALL HAVE PUSH-ON JOINTS WITH
ELASTOMERIC GASKETS.  USE OF SOLVENT CEMENT JOINTS IS ALLOWED FOR
BUILDING SERVICES.  SOLVENT CEMENT JOINTS IN PVC PIPE MUST INCLUDE USE OF
A PRIMER WHICH IS OF CONTRASTING COLOR TO THE PIPE AND CEMENT.  PIPE
WITH SOLVENT CEMENT JOINTS SHALL BE JOINED WITH PVC CEMENT CONFORMING
TO ASTM D2564.  LAY ALL PVC PIPE ON A CONTINUOUS GRANULAR BED.
INSTALLATION MUST COMPLY WITH ASTM D2321.

2. CLEANOUTS: INSTALL CLEANOUTS ON ALL SANITARY SEWER SERVICES.  THE
DISTANCE BETWEEN CLEANOUTS IN HORIZONTAL PIPING SHALL NOT EXCEED 100
FEET FOR PIPES 4-INCH AND OVER IN SIZE.  CLEANOUTS SHALL BE OF THE SAME
NOMINAL SIZE AS THE PIPES THEY SERVE OR 6-INCH DIAMETER MINIMUM FOR
PIPES 6 INCHES IN DIAMETER OR GREATER.  INCLUDE FROST SLEEVES AND
CONCRETE FRAME AND PIPE SUPPORT.  INSTALL A METER BOX FRAME AND SOLID
LID (NEENAH R-1914-A, OR APPROVED EQUAL) OVER ALL CLEANOUTS.

3. TESTING: PRESSURE TEST ALL SANITARY SEWER LINES.  TEST ALL FLEXIBLE
SANITARY SEWER LINES FOR DEFLECTION AFTER THE SEWER LINE HAS BEEN
INSTALLED AND BACKFILL HAS BEEN IN PLACE FOR AT LEAST 30 DAYS.  NO PIPE
SHALL EXCEED A DEFLECTION OF 5%.  IF THE TEST FAILS, MAKE NECESSARY
REPAIRS AND RETEST.

4. UNLESS OTHERWISE INDICATED, USE REINFORCED, PRECAST, CONCRETE
MAINTENANCE HOLES CONFORMING TO ASTM C478, FURNISHED WITH  PRECAST
BASES.  SANITARY SEWER MAINTENANCE HOLES SHALL BE SUPPLIED WITH
PRE-FORMED INVERTS AND FLEXIBLE NEOPRENE SLEEVE CONNECTIONS FOR ALL
LATERAL LINES 375 MM (15 INCHES) IN DIAMETER OR LESS, UNLESS OTHERWISE
INDICATED.  JOINTS FOR ALL PRECAST MAINTENANCE HOLE SECTIONS SHALL HAVE
CONFINED, RUBBER "O"-RING GASKETS IN ACCORDANCE WITH ASTM C923.  THE
INSIDE BARREL DIAMETER SHALL NOT BE LESS THAN 48 INCHES.

5. INSTALL FLEXIBLE WATERTIGHT OR APPROVED CONNECTION FRAME/CHIMNEY
SEALS ON ALL SANITARY SEWER MAINTENANCE HOLES.  USE EITHER
MANUFACTURED MAINTENANCE HOLE FRAME/CHIMNEY SEALS OR ELASTOMERIC
WATERPROOFING FRAME/CHIMNEY SEALS.

6. USE NEENAH FOUNDRY CO. R-1642 CASTING WITH SELF-SEALING, SOLID, TYPE B
LID, OR APPROVED EQUAL, ON ALL SANITARY SEWER MAINTENANCE HOLES.
COVERS SHALL BEAR THE "SANITARY SEWER" LABEL.

7. THE MINIMUM DEPTH OF COVER FOR SANITARY SEWER WITHOUT INSULATION IS 5
FEET.  INSULATE SANITARY SEWER SERVICES AT LOCATIONS WHERE THE DEPTH
OF COVER IS LESS THAN 5 FEET.  PROVIDE A MINIMUM INSULATION THICKNESS OF
2 INCHES.  THE INSULATION MUST BE AT LEAST 4 FEET WIDE AND CENTERED ON
THE PIPE.  INSTALL THE INSULATION BOARDS 6 INCHES ABOVE THE TOPS OF THE
PIPES ON MECHANICALLY COMPACTED AND LEVELED PIPE BEDDING MATERIAL.  USE
HIGH DENSITY, CLOSED CELL, RIGID BOARD MATERIAL EQUIVALENT TO DOW
STYROFOAM HI-40 PLASTIC FOAM INSULATION.

8. TRACER WIRE: LOCATING REQUIREMENTS - A MEANS TO LOCATE BURIED
UNDERGROUND EXTERIOR NON METALLIC SEWERS/MAINS MUST BE PROVIDED WITH
TRACER WIRE OR OTHER METHODS IN ORDER TO BE LOCATED IN ACCORD WITH THE
PROVISIONS OF THE WISCONSIN STATUTES 182.0175(2R) AND THE WISCONSIN
DEPARTMENT OF SAFETY AND PROFESSIONAL SERVICES SPS 82.30(11)(H).

STORM  DRAINAGE :

1. UNLESS OTHERWISE INDICATED, USE REINFORCED, PRECAST, CONCRETE MAINTENANCE HOLES AND CATCH BASINS CONFORMING TO ASTM C478, FURNISHED WITH WATER STOP RUBBER
GASKETS AND PRECAST BASES.  JOINTS FOR ALL PRECAST MAINTENANCE HOLE SECTIONS SHALL HAVE CONFINED, RUBBER "O"-RING GASKETS IN ACCORDANCE WITH ASTM C923.  THE
INSIDE BARREL DIAMETER SHALL NOT BE LESS THAN 48 INCHES.

2. ALL JOINTS AND CONNECTIONS TO CATCH BASINS OR MANHOLES SHALL BE WATERTIGHT OR APPROVED CONNECTION.  USE RESILIENT RUBBER SEALS, WATERSTOP GASKETS, OR
APPROVED EQUAL.  CEMENT MORTAR JOINTS ARE NOT ALLOWED UNLESS OTHERWISE PERMITTED BY LOCAL MUNICIPALITY.

3. INSTALL CATCH BASIN CASTINGS WITH SPECIFIED TOP ELEVATION AT THE FLOWLINE OF RIM.

4. PVC PIPE: USE SOLID-CORE, SDR-35, ASTM D3034 POLYVINYL CHLORIDE (PVC) PIPE FOR DESIGNATED PVC STORM SEWER SERVICES 4 TO 15-INCHES IN DIAMETER.  USE SOLID-CORE,
SDR-35, ASTM F679 POLYVINYL CHLORIDE (PVC) PIPE FOR DESIGNATED PVC STORM SEWER SERVICES 18 TO 27-INCHES IN DIAMETER.  JOINTS FOR ALL STORM SEWER SHALL HAVE
PUSH-ON JOINTS WITH ELASTOMERIC GASKETS.  USE OF SOLVENT CEMENT JOINTS IS ALLOWED FOR BUILDING SERVICES.  SOLVENT CEMENT JOINTS IN PVC PIPE MUST INCLUDE USE OF
A PRIMER WHICH IS OF CONTRASTING COLOR TO THE PIPE AND CEMENT.  PIPE WITH SOLVENT CEMENT JOINTS SHALL BE JOINED WITH PVC CEMENT CONFORMING TO ASTM D2564.  LAY
ALL PVC PIPE ON A CONTINUOUS GRANULAR BED.  INSTALLATION MUST COMPLY WITH ASTM D2321.

5. TESTING: TEST ALL PORTIONS OF STORM SEWER THAT ARE WITHIN 10 FEET OF BUILDINGS, WITHIN 10 FEET OF BURIED WATER, LINES, WITHIN 50 FEET OF WATER WELLS, OR THAT PASS
THROUGH SOIL OR WATER IDENTIFIED AS BEING CONTAMINATED.  TEST ALL FLEXIBLE STORM SEWER LINES FOR DEFLECTION AFTER THE SEWER LINE HAS BEEN INSTALLED AND
BACKFILL HAS BEEN IN PLACE FOR AT LEAST 30 DAYS.  NO PIPE SHALL EXCEED A DEFLECTION OF 5%.  IF THE TEST FAILS, MAKE NECESSARY REPAIRS AND RETEST.

6. USE NEENAH R-1550A FRAME WITH 2050D GRATE ON ALL PROPOSED CATCH BASINS.

7. INSTALL DETECTABLE UNDERGROUND MARKING TAPE DIRECTLY ABOVE ALL PVC, POLYETHYLENE, AND OTHER NONCONDUCTIVE UNDERGROUND  UTILITIES AT A DEPTH OF 457 MM (18
INCHES) BELOW FINISHED GRADE, UNLESS OTHERWISE INDICATED.  BRING THE TAPE TO THE SURFACE AT VARIOUS LOCATIONS IN ORDER TO PROVIDE CONNECTION POINTS FOR
LOCATING UNDERGROUND UTILITIES.  INSTALL BLUE RHINO TRIVIEW FLEX TEST STATIONS, OR APPROVED EQUAL, WITH BLACK CAPS AT EACH SURFACE LOCATION.

8. TRACER WIRE: LOCATING REQUIREMENTS - A MEANS TO LOCATE BURIED UNDERGROUND EXTERIOR NON METALLIC SEWERS/MAINS MUST BE PROVIDED WITH TRACER WIRE OR OTHER
METHODS IN ORDER TO BE LOCATED IN ACCORD WITH THE PROVISIONS OF THESE CODE SECTIONS AS PER 182.0715(2R) OF THE STATUTES.

9. THE MINIMUM DEPTH OF COVER FOR BUILDING AND CANOPY ROOF DRAIN LEADERS WITHOUT INSULATION IS 5 FEET.  INSULATE ROOF DRAIN LEADERS AT LOCATIONS WHERE THE DEPTH
OF COVER IS LESS THAN 5 FEET.  PROVIDE A MINIMUM INSULATION THICKNESS OF 2 INCHES.  THE INSULATION MUST BE AT LEAST 4 FEET WIDE AND CENTERED ON THE PIPE.  INSTALL
THE INSULATION BOARDS 6 INCHES ABOVE THE TOPS OF THE PIPES ON MECHANICALLY COMPACTED AND LEVELED PIPE BEDDING MATERIAL.  USE HIGH DENSITY, CLOSED CELL, RIGID
BOARD MATERIAL EQUIVALENT TO DOW STYROFOAM HI-40 PLASTIC FOAM INSULATION.

10. CLEANOUTS: INSTALL CLEANOUTS ON ALL ROOF DRAINS IN ACCORDANCE WITH S.P.S 382.35 (3)(C)(1.).  THE DISTANCE BETWEEN CLEANOUTS IN HORIZONTAL PIPING SHALL NOT EXCEED
100 FEET FOR PIPES 10-INCHES AND UNDER IN SIZE.  CLEANOUTS SHALL BE OF THE SAME NOMINAL SIZE AS THE PIPES THEY SERVE OR 6-INCH DIAMETER MINIMUM FOR PIPES 6 INCHES
IN DIAMETER OR GREATER.  INSTALL A METER BOX FRAME AND SOLID LID (NEENAH R-1914-A, OR APPROVED EQUAL) OVER ALL CLEANOUTS.

11. INSTALL ALL PIPE WITH THE ASTM IDENTIFICATION NUMBERS ON THE TOP FOR INSPECTION.  COMMENCE PIPE LAYING AT THE LOWEST POINT IN THE PROPOSED SEWER LINE.  LAY THE
PIPE WITH THE BELL END OR RECEIVING GROOVE END OF THE PIPE POINTING UPGRADE.  WHEN CONNECTING TO AN EXISTING PIPE, UNCOVER THE EXISTING PIPE IN ORDER TO ALLOW
ANY ADJUSTMENTS IN THE PROPOSED LINE AND GRADE BEFORE LAYING ANY PIPE.  DO NOT LAY PIPES IN WATER OR WHEN THE TRENCH CONDITIONS ARE UNSUITABLE FOR SUCH WORK.

12. INSTALL STORM SEWER IN ACCORDANCE WITH SECTION 608 OF THE WISDOT STANDARD SPECIFICATIONS.

13. INSTALL CATCH BASINS, MANHOLES, AND INLETS IN ACCORDANCE WITH SECTION 611 OF THE WISDOT STANDARD SPECIFICATIONS.

HDPE  REQUIREMENTS :

1. INSTALL DUAL-WALL, SMOOTH INTERIOR, CORRUGATED HIGH-DENSITY
POLYETHYLENE (HDPE) PIPE AT LOCATIONS INDICATED ON THE PLAN.

2. DUAL-WALL, SMOOTH INTERIOR, CORRUGATED HIGH-DENSITY POLYETHYLENE (HDPE)
PIPE SHALL CONFORM TO THE REQUIREMENTS OF AASHTO M252 FOR PIPE SIZES
4-INCH TO 10-INCH DIAMETER.

3. DUAL-WALL, SMOOTH INTERIOR, CORRUGATED HIGH-DENSITY POLYETHYLENE (HDPE)
PIPE SHALL CONFORM TO THE REQUIREMENTS OF ASTM F2306 FOR PIPE SIZES
12-INCH TO 60-INCH DIAMETER.

4. ALL FITTINGS MUST COMPLY WITH ASTM STANDARD D3212.

5. WATER-TIGHT JOINTS MUST BE USED AT ALL CONNECTIONS INCLUDING
STRUCTURES.

6. LAY ALL HDPE PIPE ON A CONTINUOUS GRANULAR BED.  INSTALLATION MUST
COMPLY WITH ASTM D2321.  ALL SECTIONS OF THE CORRUGATED HDPE PIPE SHALL
BE COUPLED IN ORDER TO PROVIDE WATER TIGHT JOINTS.

7. PERFORM DEFLECTION TESTS ON ALL HDPE PIPE AFTER THE SEWER LINES HAVE
BEEN INSTALLED AND BACKFILL HAS BEEN IN PLACE FOR AT LEAST 30 DAYS.  NO
PIPE SHALL EXCEED A DEFLECTION OF 5%.  IF THE TEST FAILS, MAKE NECESSARY
REPAIRS AND PERFORM THE TEST AGAIN UNTIL ACCEPTABLE.  SUPPLY THE
MANDREL FOR DEFLECTION TESTING.  IF THE DEFLECTION TEST IS TO BE RUN
USING A RIGID BALL OR MANDREL, IT SHALL HAVE A DIAMETER EQUAL TO 95% OF
THE INSIDE DIAMETER OF THE PIPE.  THE BALL OR MANDREL SHALL BE CLEARLY
STAMPED WITH THE DIAMETER.  PERFORM THE TESTS WITHOUT MECHANICAL
PULLING DEVICES.

8'
(PUBLIC)

18"

30"

SEWER / WATERMAIN SEPARATION DISTANCE
NTS

A
SP4.1

NOTES:
1. WHEN THE ABOVE SEPARATIONS CANNOT BE MAINTAINED, THE ENGINEER MAY REQUIRE
THE CONTRACTOR TO ENCASE THE SEWER IN CONCRETE.

2. NO PRIVATE WATER MAIN OR WATER SERVICE SHALL BE INSTALLED WITHIN 6" OF A
STORM SEWER. PUBLIC WATER MAIN MUST MEET THE SAME HORIZONTAL AND VERTICAL
SEPARATION DISTANCES AS REQUIRED FOR SANITARY SEWER.

HORIZONTALVERTICAL

WATERMAIN

WATERMAIN SAN. SEWER

(WATER 2"-DIAMETER OR LESS)
ONE FULL LENGTH
OF WATERMAIN
SHALL BE
CENTERED ON THE
SEWER SO JOINTS
WILL BE AS FAR
AS POSSIBLE FROM
SEWER

6" (PUBLIC)
12" (PRIVATE)

SAN. SEWER

SAN.SEWER

WATERMAIN

5'
(PRIVATE)

WATERMAIN SAN. SEWER

(WATER OVER 2"-DIAMETER)

TOP
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Ο≅ΗΜΣ∆Χ ΝΜ Ο≅Υ∆Λ∆ΜΣ
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 Λ≅Ω ΒΘΝΡΡ ΡΚΝΟ∆

STORE # XXXX
XXX-XXX-XXXX

ΡΣΝΘ∆

ΕΘΝΜΣ ΕΚΤΡ
Γ

ΕΗΜΗΡΓ ΦΘ≅Χ∆ ΝΘ Ο≅Υ∆Λ∆ΜΣ

ΑΚΤ∆ ΓΧΟ∆ ΑΝΚΚ≅ΘΧ ΒΝΥ∆Θ

ΡΣ∆∆Κ ΑΝΚΚ≅ΘΧ

≅ΧΧ ΡΣΝΘ∆ ΟΓΝΜ∆ ∀ ΣΝ ΑΝΚΚ≅ΘΧ
∋ΛΤΡΣ Α∆ ΥΗΡΗΑΚ∆(

≅Χ≅ ≅ΒΒ∆ΡΡΗΑΚ∆ ΡΗΦΜ≅Φ∆,
≅ΧΓ∆ΡΗΥ∆ ΡΣΗΒϑ∆Θ+ ςΓΗΣ∆

Κ∆ΣΣ∆ΘΡ ςΗΣΓ ΑΚΤ∆ Θ∆ΕΚ∆ΒΣΗΥ∆
Α≅ΒϑΦΘΝΤΜΧ+ ≅ΧΓ∆Θ∆ ΣΝ ΓΧΟ∆

ΑΝΚΚ≅ΘΧ ΒΝΥ∆Θ

ΒΝΜΒΘ∆Σ∆ ΕΝΝΣΗΜΦ

≅ΟΟΘΝΥ∆Χ ≅Χ≅ ΡΗΦΜ≅Φ∆ ΑΝΚΚ≅ΘΧ

REI Engineering, INC.

∆Λ≅ΗΚ9 Λ≅ΗΚ?Θ∆Ηδµφηµδδθηµφ−βνλ
ΟΓΝΜ∆9 604−564−8673  Ε≅Ω9 604−564−3/5/

ς≅ΤΡ≅Τ+ ςΗΡΒΝΜΡΗΜ  433/0
3/7/ Μ− 1/σγ ≅Υ∆ΜΤ∆
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ΡΟ5

8

4/∃ Ν−Χ−

ΟΗΟ∆
ΘΗΦΗΧ5

!\A1;6"01
!

Ρ∆∆ ΜΝΣ∆

01
!

Α∆ΚΝς ΟΗΟ∆ Α∆ΚΚ
5!

Ρ∆∆ ΜΝΣ∆

Ρ∆∆ ΜΝΣ∆

ΒΚ≅ΡΡ !Β!

0.05ΣΓ
Ν−Χ−

Ρ∆∆ ΜΝΣ∆

ΒΚ≅ΡΡ !Α!

0.3 Ν−Χ−

ΒΚ≅ΡΡ !≅!

ΕΚ∆ΩΗΑΚ∆ ΟΗΟ∆ Α∆ΧΧΗΜΦ ΒΚ≅ΡΡΗΕΗΒ≅ΣΗΝΜΡ

∋ςΓ∆Μ ≅ΟΟΘΝΥ∆Χ ΑΞ ΣΓ∆ ∆ΜΦΗΜ∆∆Θ(
ΒΚ≅ΡΡ !Β! ΟΗΟ∆ Α∆ΧΧΗΜΦ

ΒΚ≅ΡΡ !Α! ΟΗΟ∆ Α∆ΧΧΗΜΦ

ΘΗΦΗΧ ΟΗΟ∆ Α∆ΧΧΗΜΦ ΒΚ≅ΡΡΗΕΗΒ≅ΣΗΝΜΡ

0.3 Ν−Χ− ΝΘ 3!
ΛΗΜ− Α∆ΚΝς
ΟΗΟ∆ Α∆ΚΚ

ς∆Σ
ΒΝΜΧΗΣΗΝΜ

ΧΘΞ
ΒΝΜΧΗΣΗΝΜ

ΜΝΣ∆9 ΣΓ∆ ΣΘ∆ΜΒΓ ςΗΧΣΓ ΗΡ ΣΝ
Α∆ Σ≅ϑ∆Μ ≅Ρ ΣΓ∆ ΓΝΘΗΨΝΜΣ≅Κ
ΧΗΡΣ≅ΜΒ∆ ≅Σ ΣΓ∆ ΝΤΣΡΗΧ∆ ΣΝΟ ΝΕ
ΣΓ∆ ΟΗΟ∆− ΣΓ∆ Λ≅ΩΗΛΤΛ
≅ΚΚΝς≅ΑΚ∆ ςΗΧΣΓ ΡΓ≅ΚΚ Α∆ 0−(
2−/& ΦΘ∆≅Σ∆Θ ΣΓ≅Μ ΝΤΣΡΗΧ∆ ΧΗ≅−
ΕΝΘ 25! ΝΘ Κ≅ΘΦ∆Θ ΟΗΟ∆ 1−( 1−/&
ΦΘ∆≅Σ∆Θ ΣΓ≅Μ ΝΤΣΡΗΧ∆ ΧΗ≅− ΕΝΘ
ΟΗΟ∆Ρ Κ∆ΡΡ ΣΓ≅Μ 25! ΗΜ ΧΗ≅−

≅ΚΣ∆ΘΜ≅Σ∆9 ςΓ∆Θ∆ ΣΓ∆ ≅ΑΝΥ∆
ΒΝΜΧΗΣΗΝΜΡ ≅Θ∆ ΜΝΣ Ρ≅ΣΗΡΕΗ∆Χ+
ΣΓ∆ ΒΝΜΣΘ≅ΒΣΝΘ ΡΓ≅ΚΚ ΟΚ≅Β∆ 3!
ΝΕ ΦΘ≅ΜΤΚ≅Θ Α∆ΧΧΗΜΦ Α∆Μ∆≅ΣΓ
ΣΓ∆ ΟΗΟ∆ ≅ΜΧ ∆ΩΣ∆ΜΧ ΤΟ ΣΓ∆ ΡΗΧ∆
≅ ΧΗΡΣ≅ΜΒ∆ ΝΕ 0.05ΣΓ ΣΓ∆ Ν−Χ− ΝΕ
ΣΓ∆ ΟΗΟ∆

5! Α∆ΚΝς
ΟΗΟ∆ Α∆ΚΚ
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0−
/
&
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&

\A1;1.0'
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ΜΝΣ ΣΝ ΡΒ≅Κ∆

ΕΚΝς

ΕΗΜ≅Κ ΦΘ≅Χ∆

≅ΚΣ∆ΘΜ≅Σ∆ ΕΝΘ
ΣΘ≅ΕΕΗΒ.Ο≅Υ∆Χ ≅Θ∆≅Ρ
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)ςΗΧΣΓ ΝΕ ΗΜΡΤΚ≅ΣΗΝΜ ΡΓ≅ΚΚ ΗΜΒΘ∆≅Ρ∆ ω ΕΣ− Ο∆Θ
∆Υ∆ΘΞ ω ΕΣ− ΝΕ Υ∆ΘΣΗΒ≅Κ Ρ∆Ο≅Θ≅ΣΗΝΜ−

ΡΟ5

1 ΟΗΟ∆ ΗΜΡΤΚ≅ΣΗΝΜ Χ∆Σ≅ΗΚ
ΜΝΣ ΣΝ ΡΒ≅Κ∆

Ρ≅ΜΗΣ≅ΘΞ % ΡΣΝΘΛ Ρ∆ς∆Θ ΒΚ∆≅ΜΝΤΣ ΒΚ∆≅ΜΝΤΣ
ΜΝΣ ΣΝ ΡΒ≅Κ∆ΡΟ5
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ΜΝΣ ΣΝ ΡΒ≅Κ∆
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ΧΗ≅Λ∆Σ∆Θ

ΡΟ5

2

ΟΘ∆Β≅ΡΣ
ΗΜΥ∆ΘΣ ΕΝΘ
Ρ≅ΜΗΣ≅ΘΞ
Ρ∆ς∆ΘΡ−

ΟΝΤΘ∆Χ
ΗΜΥ∆ΘΣ ΕΝΘ
ΡΣΝΘΛ
Ρ∆ς∆ΘΡ−

ΡΟ∆ΒΗΕΗΒ≅ΣΗΝΜΡ9
) Λ≅ΜΤΕ≅ΒΣΤΘ∆Χ ΣΝ ≅ΡΣΛ Β,367
ΡΟ∆ΒΗΕΗΒ≅ΣΗΝΜΡ
) ΒΝΜΒΘ∆Σ∆ ΡΣΘ∆ΜΦΣΓ , 3/// Ο−Ρ−Η−
) ΡΣ∆∆Κ Χ∆ΡΗΦΜ ΗΜ ≅ΒΒΝΘΧ≅ΜΒ∆ ςΗΣΓ
≅−Ρ−Σ−Λ−   Β,367  /−01 ΡΠ−ΗΜ−.ΕΣ−
) ≅ΚΚ Θ∆ΗΜΕΝΘΒΗΜΦ Χ∆ΡΗΦΜ∆Χ ΕΝΘ 0! ΛΗΜ−
ΒΝΥ∆Θ
) ΡΣ∆Ο , ΡΣ∆∆Κ+ ΟΚ≅ΡΣΗΒ ΒΝ≅Σ∆Χ+ 05! ΝΜ
Β∆ΜΣ∆Θ
) 5! ≅ΧΙΤΡΣΛ∆ΜΣ ΘΗΜΦΡ ∋1! ΣΓΗΒϑ ∆≅ΒΓ
ΘΗΜΦ(
) Μ∆∆Μ≅Γ ∀044/≅,Β ΕΘ≅Λ∆ ≅ΜΧ ΚΗΧ ΕΝΘ
Λ≅ΜΓΝΚ∆ ≅ΟΟΚΗΒ≅ΣΗΝΜ
) Μ∆∆Μ≅Γ ∀044/≅ ΕΘ≅Λ∆ ςΗΣΓ ∀1/4/ ΦΘ≅Σ∆
ΕΝΘ Β≅ΣΒΓ Α≅ΡΗΜ ≅ΟΟΚΗΒ≅ΣΗΝΜ
) Μ∆∆Μ≅Γ ∀2/56,Κ ΕΝΘ ΗΜΚ∆Σ ≅ΟΟΚΗΒ≅ΣΗΝΜ

Ω∆ΩΣΘΤΧ∆Χ ΟΝΚΞΡΣΞΘ∆Μ∆ ΕΝ≅Λ ΗΜΡΤΚ≅ΣΗΝΜ
3! ΣΝΣ≅Κ ΣΓΗΒϑΜ∆ΡΡ ∋ΡΣ≅ΦΦ∆Θ∆Χ(

ΟΗΟ∆

Μ∆∆Μ≅Γ Θ,0865
ΕΘ≅Λ∆ % ΦΘ≅Σ∆

ΝΘ ∆ΠΤ≅Κ

ΟΥΒ Β≅Ο ∋ςΓ∆Θ∆
ΒΚ∆≅ΜΝΤΣ ΗΡ ΜΝΣ

ΚΝΒ≅Σ∆Χ ΗΜ Ο≅Υ∆Χ ≅Θ∆≅Ρ

ΡΝΒϑ∆Σ.ΣΓΘ∆≅Χ∆Χ
≅Χ≅ΟΣ∆Θ ≅ΜΧ ΟΥΒ

ΡΒΘ∆ς ΟΚΤΦ

34↓ ∆ΚΑΝς

7! ΟΥΒ
ΕΘΝΡΣ
ΡΚ∆∆Υ∆

ΑΘΗΒϑ ΝΘ ΑΚΝΒϑ
∋≅ΚΚ ≅ΘΝΤΜΧ ΟΗΟ∆(

ςΞ∆

Ρ∆Κ∆ΒΣ ΦΘ≅ΜΤΚ≅Θ Λ≅Σ∆ΘΗ≅Κ
Β≅Θ∆ΕΤΚΚΞ ΟΚ≅Β∆Χ ≅ΜΧ ΒΝΛΟ≅ΒΣ∆Χ

ΡΟΘΗΜΦ ΚΗΜ∆

ΣΘ∆ΜΒΓ ΑΝΣΣΝΛ ΣΝ Α∆ ΡΓ≅Ο∆Χ
ΣΝ ΒΚΝΡ∆ΚΞ ΕΗΣ ΣΓ∆ ΟΗΟ∆
Α≅ΘΘ∆Κ ΕΝΘ ≅ ςΗΧΣΓ ΝΕ 4/∃
ΝΕ ΣΓ∆ Ν−Χ− ΝΕ ΣΓ∆ ΟΗΟ∆

ΑΘΗΒϑ ΝΘ Γ≅ΘΧςΝΝΧ ΑΚΝΒϑΗΜΦ

ΟΝΗΜΣ Θ∆Ε∆Θ∆ΜΒ∆Χ ΕΝΘ
ΜΝΘΣΓΗΜΦ+ ∆≅ΡΣΗΜΦ+
≅ΜΧ ∆Κ∆Υ≅ΣΗΝΜ ∋Β∆ΜΣ∆Θ
ΝΕ ΦΘ≅Σ∆(

Β≅ΣΒΓ Α≅ΡΗΜ ΦΘ≅Σ∆+
ΗΜΚ∆Σ ΦΘ≅Σ∆+ ΝΘ ΡΝΚΗΧ
ΚΗΧ ∋Ρ∆∆ ΤΣΗΚΗΣΞ ΟΚ≅Μ(

ΛΗΜ 1 Λ≅Ω
3 ΘΗΜΦΡ

≅ΟΟΘΝΥ∆Χ ∆ΩΗΡΣΗΜΦ ΝΘ
Ρ∆Κ∆ΒΣ ΦΘ≅ΜΤΚ≅Θ Λ≅Σ∆ΘΗ≅Κ

∆ΩΗΡΣΗΜΦ
ΦΘ≅ΜΤΚ≅Θ

ΕΝΤΜΧ≅ΣΗΝΜ

ΒΝΤΘΡ∆ Ρ≅ΜΧ
≅ΜΧ ΦΘ≅Υ∆Κ

ς≅ΡΓ∆Χ ΡΣΝΜ∆
ΒΝΜΕΝΘΛΗΜΦ ΣΝ

ΡΟ∆ΒΡ

ΡΟΘΗΜΦ ΚΗΜ∆

∆ΩΗΡΣΗΜΦ
ΦΘ≅ΜΤΚ≅Θ

ΕΝΤΜΧ≅ΣΗΝΜ

ΒΚ≅ΡΡ !Χ! ΒΝΜΒΘ∆Σ∆
∋2/// Ο−Ρ−Η−(

≅ΟΟΘΝΥ∆Χ ΦΘ≅ΜΤΚ≅Θ
Λ≅Σ∆ΘΗ≅Κ ΝΘ Ρ∆Κ∆ΒΣ
ΦΘ≅ΜΤΚ≅Θ Λ≅Σ∆ΘΗ≅Κ

ΟΚ≅Β∆Χ ≅ΜΧ
ΒΝΛΟ≅ΒΣ∆Χ

Ρ∆Κ∆ΒΣ ΦΘ≅ΜΤΚ≅Θ
Λ≅Σ∆ΘΗ≅Κ Β≅Θ∆ΕΤΚΚΞ

ΟΚ≅Β∆Χ ≅ΜΧ ΒΝΛΟ≅ΒΣ∆Χ

ΡΣΝΘ≅Φ∆ Σ≅ΜϑΡ ΒΝΛΟΚ∆Ω Χ∆Σ≅ΗΚ
ΜΝΣ ΣΝ ΡΒ≅Κ∆ΡΟ5
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Ρ∆∆ Ο∆ΣΘΝΚ∆ΤΛ Χ∆Σ≅ΗΚΡ
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C C

C
C

7!ω7!
Α≅Ρ∆ ΟΚ≅Σ∆

1!ω1!
ΣΤΑ∆

4.7!
ΓΝΚ∆Ρ ΕΝΘ
2.7! ΑΝΚΣΡ

2.7! ω 3! Κ≅ΦΡ

ΜΝΣ∆Ρ9
, ΡΗΦΜ Υ∆ΜΧΝΘ ΣΝ ≅ΜΒΓΝΘ ΡΗΦΜ.Ρ ΣΝ

ΒΝΜΒΘ∆Σ∆ Ο≅Χ
, ΡΗΦΜ Υ∆ΜΧΝΘ ΣΝ ≅ΜΒΓΝΘ ΡΗΦΜΡ ςΗΣΓ ∋3(

2.7! Ω 3! Κ≅ΦΡ % ΡΓΗ∆ΚΧ ≅ΜΒΓΝΘΡ− ΤΡ∆
ΡΣ≅ΗΜΚ∆ΡΡ ΡΣ∆∆Κ Γ≅ΘΧς≅Θ∆

, ΡΣ≅ΗΜΚ∆ΡΡ ΡΣ∆∆Κ ΕΚ≅Σ ς≅ΡΓ∆ΘΡ Λ≅Ξ Α∆
ΤΡ∆Χ ΤΜΧ∆Θ Α≅Ρ∆ ΟΚ≅Σ∆ ≅Ρ Μ∆∆Χ∆Χ ΣΝ
ΡΓΗΛ ΡΗΦΜ ΣΝ Α∆ ΟΚΤΛΑ

, ΒΝΜΒΘ∆Σ∆ Ο≅Χ ΗΜΡΣ≅ΚΚ∆Χ ΑΞ ΝΣΓ∆ΘΡ
∋ϑςΗϑ ΣΘΗΟ.ϑςΗϑ ΡΣ≅Θ ΒΝΜΒΘ∆Σ∆
Υ∆ΜΧΝΘ(

            , ΒΝΜΒΘ∆Σ∆ Ο≅Χ ΣΝ Α∆ 4!Ω 25!Ω 25!
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