
Typical Drawing Index 

Delaill Typical Silt Fence Banier 
Delail2 Typical Straw or Hay Bail Banier 
Delail3 Temporary/Permanent Slope Breaker Delail (Water Bars) 
Delail4 Erosion Control Matting Inslallation 
Delail5 Typical Dewatering Filter Bag 
Delail6 Typical Straw Bale Dewatering Structure 
Delail7 Typical Permanent Trench Breakers 
Delail8 "Dry" Wetland Crossing Method 
Delail9 Slandard WeUand Crossing Method 
Delaill0 Push/Pull Wetland Crossing Method 
Delailll Typical Open Cut Wet Crossing Method Non-Flowing Waterbody 
Delail12 Typical Open Cut Wet Crossing Method Flowing Waterbody 
Delail12 a Typical Open Cut Wet Crossing Method Flowing Waterbody - Construction Procedures 
Delail13 Typical Dry Flume Crossing Method 
Delail13 a Typical Dry Flume Crossing Method - Construction Procedures 
Delail14 Typical Dam and Pump Crossing 
Delail14a Typical Dam and Pump Crossing - Construction Procedures 
Delail15 Typical Horizonlal Drill (HDD) Site Plan & Profile 
Delail16 Typical Temporary Bridge Crossing 
Delail16 a Typical Temporary Bridge Crossing - Construction Procedures 
Delail17 Typical Flume Bridge Crossing 
Delail18 Typical Railcar Bridge Crossing 
Delail18a Typical Railcar Bridge Crossing - Construction Procedures 
Delail19 Flexible Channel Liner Installation 
Delail20 Typical Rock Rip-Rap 
Delail21 Typical Road Bore Crossing 
Delail22 Stream bank Reclamation - Brush Layer in Cross Cut Slope 
Delail23 Stream bank Reclamation - Wall Log 
Delail24 Stream bank Reclamation - Vegelated Geotextile Inslallation 
Delail25 Typical ROW LayouVSoil Handling 
Delail26 Header/Main Crossovers of Pipeline 
Delail27 Relocate/Replace Drainage Header/Main 
Delail28 Temporary Drain Tile Repair 
Delail29 Permanent Repair Method of Drain Tiles 
Delail30 Equipment Cleaning Slation Delail 
Delail31 Equipment Wash Slation Detail 
Delail67 Topsoil Conservation Ditch Spoil Stripping Triple Ditch & 
Delail67A Topsoil Conservation Ditch & Spoil Stripping Triple Ditch 

NOTE: The following typical drawings are included ease for of reference. 
• Delails 1 through 31 can be found in the Construction Mitigation and Reclamation Plan 
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THESE ARE TYPICAL DRAWINGS; ACTUAL SITE CONDITI NS MAY VARY FROM THE SITE GRAPHICALLY REPRESENTED. 
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ROCK FILL, TIMBER~~'!< 
OR WOVEN 

GEOTEXTILE SPILL 
PAD 

GENTLE SLOPE - 1 
NATURAL GRADE 

/ 

NOTES: 

I 
SHEET FLOW 

PLAN 

SECTION A-A 

2" x2" STAKES 
OR REBAR (TYP.) 

4" (TYP.) 
RECESS 

2"x2" STAKES 
DR REBAR (TYP.) 

STRAW BALES 

I GENTLE SLOPE
NA TURAL GRADE 

~ 1. INSTALL A STRAW BALE DEWATERING STRUCTURE WHEREVER IT IS NECESSARY AND AS DIRECTED BY 
THE ENll1RONMENTAL INSPECTOR TO PREVENT THE FLOW OF HEAVILY SILT LADEN WATER INTO z 

" WA TERBOOIES OR WETLANDS. ! 2. DISCHARGE SITE SHOULD BE WELL VEGETATED AND LOCATED AT LEAST 50 FEET FROM ANY WATERBODY. 
THE TOPOGRAPHY OF THE SITE SHOULD BE SUCH THAT WATER YllLL FLOW INTO THE DEWA TERING 
STRUCTURE ANO AWAY FROM ANY WORK AREAS. THE AREA DOWNSLOPE FROM THE DEWATERING SITE 
MUST BE REASONABLY FLAT OR STABILIZED BY VEGETATION OR OTHER MEANS TO ALLOW THE FILTERED 
WATER TO CONTINUE AS SHEET FLOW. 

~ 
0 

tl' 
8 
"' 3. 
<!; 

DIRECT THE PUMPED WATER ONTO A STABLE SPILL PAO CONSTRUCTED OF ROCKFILL, WEIGHTED 
TIMBERS, OR A WOVEN GEOTEXTILE STAKED TO THE GROUND SURFACE, SUCH AS MIRAFl 600X, 
TERRAFIX 400W, OR A COMPANY APPROVED EQUIVALENT. BEYOND THE SPILL PAD FORCE THE 
DISCHARGE WATER INTO SHEET FLOW USING STRAW BALES AND THE NATURAL TOPOGRAPHY. 

I 

'i 
~ 4 . 

5. 
DISCHARGE RATES SHOULD BE SUCH THAT THE CAPACITY OF THE STRUCTURE YllLL NOT BE EXCEEDED. 
DISCHARGE WATER SHALL BE FORCED INTO SHEET FLOW IMMEDIATELY BEYOND THE SPILL PAD USING A 
COMBINATION OF STRAW BALES AND THE NATURAL TOPOGRAPHY. RECESS STRAW BALES. DRIVE TWO (2) 
STAKES OR REBAR IN TO EACH BALE TO ANCHOR THEM IN PLACE. 
INSTALLATION SPECIFICATIONS TD BE MODIFIED AS NECESSARY TD SUIT ACTUAL SI TE CONDITIONS. 
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THESE ARE TYPICAL DRAWINGS; ACTUAL SITE CONDITI NS MAY VARY FROM THE SITE GRAPHICALLY REPRESENTED. 
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SECTION A-A SECTION 8-8 

NOTES: 

lRENCH BREAKERS TO BE INSTALLED AS SHOWN ON THE CONSlRUCTION DRAWINGS. WHERE DESCRIBED 
IN THE PLAN, AND AS DIRECTED. 
OPEN WEAVE HEMP OR JUTE SACKS SHALL BE FILLED WITH AN AVERAGE 55 LBS. MIXTURE OF: 

1) ONE (1) PART CEMENT AND SIX (6) PARTS SAND OR SUBSOIL, OR 
2) ONE (1) PART CEMENT. THREE (3) PARTS FLYASH. AND FIVE (5) PARTS SAND OR SUBSOIL 
3) SAND WITH JUST SUFFICIENT WATER TO PERMIT MIXTURE TO EXUDE AND BOND SACKS 

.!. TOGETHER. TOPSOIL IS NOT TO BE USED IN SACKS. 
2
0 
.. 3. KEY EACH TRENCH BREAKER A MINIMUM OF ONE (1) FT. INTO BOTTOMS AND SIDES OF TRENCH. 
_ 4. FOAM TRENCH BREAKERS MAY BE USED IN LIEU OF SAND SACK TRENCH BREAKERS. 
o 5. INSTALLATION SPECIFICATIONS TO BE MODIFIED AS NECESSARY TO SUI T ACTUAL SITE CONDITIONS. 
lQ 6. TRENCH BREAKERS SHALL BE INSTALLED SUCH THAT THE TOP OF EACH DOWNSLOPE BREAKER IS 
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THESE ARE TYPICAL DRAWINGS; ACTUAL SITE CONDITI NS MAY VARY FROM THE SITE GRAPHICALLY REPRESENTED. 
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THESE ARE TYPICAL DRAWINGS; ACTUAL SITE CONDITI NS MAY VARY FROM THE SITE GRAPHICALLY REPRESENTED. 
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THESE ARE TYPICAL DRAWINGS; ACTUAL SITE CONDITlq NS MAY VARY FROM THE SITE GRAPHICALLY REPRESENTED. 

CONSTRUCTION PROCEOURES: 

I. MARK OUT AND MAINTAIN LIMITS OF AUIBORIZED WORK AREAS WIIB FENCING OR FLAGGING TAPE TO AVOlD 
UNNECESSARY DISTURBANCE OF VEGETATION. ENSURE EQUIPMENT OPERATORS WORKING ON IBE CROSSING HAVE BEEN 
BRIEFED ABOUT IBIS PLAN AND IBE MEASURE NEEDED TO PROTECT WATER QUAUTY. 

2. ALL NECESSARY EQUIPMENT AND MATERIALS TO BUILD IBE FLUME MUST BE ON-SITE OR READILY AVAILABLE PRIOR TO 
COMMENONG IN-WATER WORK. 

3. TO IBE EXTEN T POSSIBLE, MAINTAIN A MINIMUM 10 FT. VEGETATIVE BUFFER STRIP BETWEEN DISTURBED AREAS AND IBE 
WATERCOURSE. INSTALL AND MAINTAIN A SILT FENCE OR STRAW BALE BARRIER UPSLOPE OF IBE BUFFER STRIP ON 
EACH SIDE OF IBE WATERCOURSE. 

-

4. CONTRACTOR SHALL SUPPLY, INSTALL AND MAINTAIN SEDIMENT CONTROL STRUCTURES, AS DEPICTED OR ALONG DOWN 
GRADIENT SIDES OF WORK AREAS AND STAGING AREAS SUCH IBAT NO HEAVILY SILT LADEN WATER ENTERS STREAM. 
a. NO HEAVILY SILT LADEN WATER SHALL BE DISCHARGED DIREClLY INTO IBE STREAM. 
b. EROSION AND SEDIMENT CONTROL STRUCTURE LOCATIONS AS DEPICTED ARE APPROXIMATE AND MAY 

BE ADJUSTED AS DIRECTED BY IBE COMPANY INSPECTOR TO ACTUAL SITE CONDITIONS. 
c. SILT FENCE OR STRAW BALE INSTALLATIONS SHALL INCLUDE REMOVABLE SECTIONS TO FACILITATE 

ACCESS DURING CONSTRUCTION. UTILIZE STRAW BALE BARRIERS ONLY IN UEU OF A SILT FENCE 
WHERE FREQUENT ACCESS IS REQUIRED. 

d. SEDIMENT LADEN WATER FROM TRENCH DEWATERING SHALL BE DISCHARGED TO A WELL VEGETATED 
UPLAND AREA IN TO A STRAW BALE DEWATERING STRUCTURE OR GEOTEXTILE FILTER BAG. 

e. SEDIMENT CONTROL STRUCTURES MUST BE IN PLACE AT ALL TIMES ACROSS IBE DISTURBED 
PORTIONS OF IBE RIGHT-OF-WAY EXCEPT DURING EXCAVATION/INSTALLATION OF IBE CROSSING PIPE. 

f, SOFT DITCH PLUGS MUST REMAIN IN PLACE AT CONVENIENT LOCATIONS TO SEPARATE MAINLINE DITCH 
FROM IBE RIVER CROSSING UNTIL IBE RIVER CROSSING IS INSTALLED AND BACKFILLED. 

5. PIPE SHALL BE STRUNG AND WELDED FOR READY INSTALLATION PRIOR TO WATERCOURSE TRENCHING. 
6. FlUME CAPACITY DURING DRY CROSSING SHALL BE SUFFIOENT TO ACCOMMODATE 1.5 TIMES IBE FlOW MEASURED 

AT IBE TIME OF" CONSTRUCTION PROVIDED THAT THE FLUMES WILL BE IN PLACE NOT MORE IBAN 96 HOURS AND NO 
PRECIPITATION IS FORECAST. FLUME CAPACITY FOR VEHICLE ACCESS SHALL BE SUFFICIENT TO PASS IBE 2 YEAR DESIGN 
FlOW OR IBE FlOW REASONABLY EXPECTED TO OCCUR DURING IBE INSTALLATION. EXCESS FLUMES REQUIRED FOR 
LONGER TERM ACCESS SHALL BE CAPPED DURING DRY CROSSING PROCEDURES. 

7. ENSURE THAT IBE DAMS AND VEHICLE CROSSING ARE LOCATED FAR ENOUGH APART TO ALLOW FOR A WIDE 
EXCAVATION. 

8. FlUMES ARE TD BE SET WIIB 10 PERCENT OF" IBEIR DIAMETER BELOW STRf.'.AMBED LEVEL WHERE SOIL CONDITIONS 
>-- PERMIT (OTHERWISf.'. INSTALLED AT STREAM GRADE AND SLOPE.) 

9. PLACE IMPERVIOUS DAMS AT EACH END OF IBE FLUME, UPSTREAM FIRST, IBEN DOWNSTREAM. ACCEPTABLE 
ALTERNATIVES INCLUDE GRAVEL V~IB RIP-RAP PROTECTION, SAND BAGS, STEEL PLATE AND ROCKFILL DURING 
INSTALLATION, INSTALL AN IMPERVIOUS MEMBRANE, It NECESSARY, TO LIMIT LEAKAGE. DAMS MAY NEED KEYING IN TO IBE 
BANK AND STREAMBED. 

-
EXCAVATE TRENCH THROUGH PLUGS AND UNDER FLUME FROM BOIB SIDES. WORK IS TO BE COMPLETED AS QUICKLY AS 
POSSIBLE. 
o. LOWER IN PIPE BY PASSING UNDER FLUME AND BACKFILL IMMEDIATELY WIIB SPOIL MATERIAL 
b. IT IS NOT NECESSARY TO DEWATER IBE IN-STREAM TRENCH, HOWEVER, DISPLACED WATER SHALL 

BE PUMPED TO A STABLE UPLAND AREA TO AVOID OVERTOPPING OF DAMS DURING PIPE PLACEMENT. 
c. IF IBE SPOIL MA TERI AL IS NOT SUITABLE, USE IMPORTED CLEAN GRANULAR MATERIAL 
d. IF BLASTING IS REQUIRED. USE CONTROLLED BLASTING TECHNIQUES TO PREVENT DAMAGE TO THE 

FlOW CONVEYANCE SYSTEM. ALTERNATIVELY, BLASTING MAY BE ACCOMPUSHED PRIOR TO THE 
FlUME INSTALLATION BY DRILLING THROUGH IBE OVERBURDEN. 

10. EXCAVATED MATERIAL MUST NOT SE STOCKPILED WITHIN 10 FT. OF IBE WATERCOURSE. IBIS MATERIAL SHALL BE 2 CONTAINED TO PREVENT SA TUR A TED SOIL F"ROM FlOWING BACK INTO IBE WATERCOURSE. 
6 11. DEWATERING OF IBE ONLAND TRENCH SHOULD OCCUR IN A STABLE VEGETATED AREA A MINIMUM OF 50 FT. FROM ANY 
0 WATERBODY. IBE PUMP DISCHARGE SHOULD BE DIRECTED ONTO A STABLE SPILL PAD CONSTRUCTED OF ROCKflLL OR 
N TIMBERS TO PREVEN T LOCALIZED EROSION. IBE DISCHARGE WATER SHOULD ALSO BE F"ORCED IN TO SHEET FlOW 

>-- IMMEDIATELY BEYOND IBE SPILL PAD BY USING STRAW BALES AND IBE NATURAL TOPOGRAPHY. W1 12. FlUMES SHOULD BE REMOVED AS SOON AS POSSIBLE, WHEN NO LONGER REQUIRED FOR PIPE LAYING OR FOR ROAD 
ACCESS, IN IBE F"OLLOWING MANNER: 
o. REMOVE IBE VEHICLE CROSSING RAMP. BANKS ARE TO BE RESTORED TO A STABLE ANGLE AND 

PROTECTED WIIB EROS10N RESISTANT MATERIAL COMPATIBLE WIIB IBE FLOW CONDITIONS (E.G., 
EROSION CONTROL BLANKETS, CRIBBING, ROCK RIP-RAP, ETC.) TO IBE MAXIMUM EXTENT POSSIBLE 
BEFORE REMOVING IBE DAMS. 

b. REMOVE DOWNSTREAM DAM. 
c. REMOVE UPSTREAM DAM. 
d . REMOVE FlUME. 
e. COMPLETE BANK TRIMMING AND EROSION PROTECTION. It SANDBAGS ARE USED FOR IBE DAMS, 

PLACE AND REMOVE BY HAND TO AVOID EQUIPMENT BREAKING BAGS. 
:;! 13. RESTORE IBE STREAMBED AND BANKS TO APPROXIMATE PRE-CONSTRUCTION CONTOURS, BUT NOT TO EXCEED 2 
" HORIZONTAL TO 1 VERTICAL. 

o. INSTALL PERMANENT EROSION AND SEDIMENT CONTROL STRUCTURES AS INDICATED ON A SITE 
~ SPEOFIC BASIS. IN IBE ABSENCE OF SITE SPECIFIC INFORMATION, A FlEXIBLE CHANNEL LINER SUCH 
~ AS NAG C125 OR C350 WHICH IS CAPABLE OF" WIIBSTANDING ANTICIPATED FlOW SHALL BE 
- INSTALLED. ALTERNATIVELY, ROCK RIP-RAP SHALL BE INSTALLED. 

- b. ANY MATERIALS PLACED IN IBE STREAM TO FACILITATE CONSTRUCTION SHALL BE REMOVED DURING 
o RESTORATION. BANKS SHALL BE STABILIZED AND TEMPORARY SEDIMENT BARRIERS INSTALLED AS 

SOON AS POSS1BLE AFTER CROSSING, BUT WIIBIN 24 HOURS OF COMPLETING THE CROSS1NG. 
~ c. MAINTAIN A SILT FENCE OR STRAW BALE BARRIER ALONG IBE WATER COURSE UNTIL VEGETATION IS 
en ESTABUSHED IN ADJACENT DISTURBED AREAS. 
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THESE ARE TYPICAL DRAWINGS; ACTUAL SITE CONDITI NS MAY VARY FROM THE SITE GRAPHICALLY REPRESENTED. 
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THESE ARE TYPICAL DRAWINGS; ACTUAL SITE CONDmq Ns MAY VARY FROM THE SITE GRAPHICALL y REPRESENTED. 

CONSTRUCTION PRQCEQURES: 

1. WHERE NECESSARY. OBTAIN PRIOR APPROVAL BEFORE USlNG THE DAM AND PUMP METHOD. 
2. If THERE IS ANY FLOW IN THE WATERCOURSE, INSTALL PUMPS TO MAINTAIN STREAMfLQW AROUND THE BLOCKED Off 

SECTIONS Of CHANNEL. THE PUMP IS TO HAVE 1.5 TIMES THE PUMPING CAPACITY Of ANTIClPATED FLOW. A SECOND 
STANDBY PUMP Of EQUAL CAPAClTY IS TO BE READILY AVAILABLE AT All TIMES. AN ENERGY DISSlPATER IS TO BE 
BUil T TO ACCEPT PUMP DISCHARGE WITHOUT STREAMBED QR STREAMBANK EROSION. IF THE CROSSING IS PROLONGED 
BEYOND ONE DAY THE OPERATION NEEDS TO BE MONITORED OVERNIGHT. 

3. SCHEDULE INSTREAM ACTIVITY fQR LOW FLOW PERIODS If POSSIBLE. 
4. MARK OUT AND MAINTAIN LIMITS OF AUTHORIZED WORK AREAS WITH FENCING QR FLAGGING TAPE TO AVOID 

UNNECESSARY DISTURBANCE Of VEGETATION. ENSURE EQUIPMENT OPERATORS WORKING ON THE CROSSING HAVE BEEN 
BRIEFED ABOUT THIS PLAN AND THE MEASURES NEEDED TO PROTECT WATER QUALITY. INSTALL PRE-WORK SEDIMENT 
CONTROL MEASURES AS SPECIFIED IN THE PLAN. ALL NECESSARY EQUIPMENT AND MATERIALS TO BUILD THE DAMS 
AND TO PUMP WATER MUST BE ON SITE QR READILY AVAILABLE PRIOR TO COMMENCING IN-WATER CONSTRUCTION. 
PIPE SHOULD BE STRUNG, WELDED AND COATED AND READY fQR INSTALLATION PRIOR TO WATERCOURSE TRENCHING • 

.....__ 5. CONTRACTOR SHALL SUPPLY, INSTALL AND MAINTAIN SEDIMENT CONTROL STRUCTURES, AS DEPICTED AND ALONG DOWN 
GRADIENT SlDES Of WORK AREAS AND STAGING AREAS SUCH THAT NO HEAVILY SlLT LADEN WATER ENTERS STREAM. 

o. NO HEAVILY SlLT LADEN WATER SHALL BE DISCHARGED DIRECTLY INTO THE STREAM. 
b. EROSION AND SEDIMENT CONTROL STRUCTURE LOCA TIQNS AS DEPICTED ARE APP ROXI MA TE AND MAY 

BE ADJUSTED AS DIRECTED BY THE COMPANY INSPECTOR TO ACTUAL SITE CONDITIONS. 
c. SllT FENCE OR STRAW BALE INSTALLATIONS SHALL INCLUDE REMOVABLE SECTIONS TO FACILITATE 

ACCESS DURING CONSTRUCTION. UTILIZE STRAW BALE BARRIERS ONLY IN LIEU OF A SILT FENCE 
WHERE FREQUENT ACCESS IS REQUIRED. 

d. SEDIMENT LADEN WATER FROM TRENCH DEWA TERING SHALL BE DISCHARGED TO A WELL VE GE TA TED 
UPLAND AREA INTO A STRAW BALE DEWATERIN() STRUCTURE OR CEQTEXTILE FILTER BAG. 

e. SEDIMENT CONTROL STRUCTURES MUST BE IN PLACE AT ALL TIMES ACROSS THE DISTURBED 
PORTIONS OF THE RIGHT-OF-WAY EXCEPT DURING EXCAVATION/INSTALLATION OF THE CROSSING PIPE. 

f, SOFT DITCH PLUGS MUST REMAIN IN PLACE AT CONVENIENT LOCATIONS TO SEPARATE MAINLINE DITCH 
FROM THE RIVER CROSSIN() UNTIL THE RIVER CROSSIN() IS INSTALLED AND BACKFILLED. 

6. TO THE EXTENT POSSIBLE, MAINTAIN A MINIMUM 10 FEET VEGETATIVE BUFFER STRIP BETWEEN DISTURBED AREAS AND 
THE WATERCOURSE. INSTALL AND MAINTAIN A SILT FENCE UPSLOPE Of THE BUFFER STRIP ON EACH SIDE Of THE 
WATERCOURSE. THE Sll T FENCE SHOULD INCORPORATE REMOVABLE "GA TES" AS REQUIRED TO ALLOW ACCESS WHILE 
MAINTAINING EASE OF REPLACEMENT FOR OVERNIGHT QR DURING PERIODS Of RAINFALL 

- 7. CONSTRUCT A TEMPORARY SUMP UPSTREAM OF THE DAM AND LINE WITH ROCKFILL IF A NA TUR AL POOL DOES NOT 

- EXIST. INSTALL THE PUMP OR PUMP INTAKE IN THE POOL OR SUMP. DISCHARGE WATER ONTO AN ENERGY DISSIPATER 
DOWNSTREAM Of THE WORK AREA. 

8. EXCAVATED MATERIAL MUST NOT BE STOCKPILED WITHIN 10 FT. OF THE WATERCOURSE. THIS MATERIAL MUST BE 
CONTAINED WITHIN BERM CONTAINMENT. WITH SECONDARY SILT FENCE PROTECTION TO PREVENT SATURATED SOIL FROM 
FLOWING BACK INTO THE WATERCOURSE. 

9. CHEMICALS. FUELS, LUBRICATING OILS SHALL NOT BE STORED AND EQUIPMENT REFUELED WITHIN 100 FT. OF THE 
WA TERBODY. PUMPS ARE TO BE REFUELED AS PER THE SPCC PLANS. 

10. STAGING AREAS ARE TO BE LOCATED AT LEAST 10 FT. FROM THE WATER'S EDGE (WHERE TOPOGRAPHIC CONDITIONS 
PERMIT) AND SHALL BE THE MINIMUM SIZE NEEDED. 

11. DAMS ARE TO BE MADE OF STEEL PLATE, INFLATABLE PLASTIC DAM, SAND BAGS, COBBLES, WELL GRADED COARSE 
GRA \/EL FILL, QR ROCK Fill. DAMS MAY NEED KEYING INTO THE BANKS AND STREAMBED. ENSURE THAT THE DAM AND 
VEHICLE CROSSING ARE LOCATED FAR ENOUGH APART TO ALLOW fOR A WIDE EXCAVATION. CAP FLUMES USED UNDER 
VEHICLE CROSSING DURING ORY CROSSING. 

12. DEWATER AREA BETWEEN DAMS IF POSSIBLE. DEWATERING SHOULD OCCUR IN A STABLE VEGETATIVE AREA A MINIMUM 
OF 50 FT. FROM ANY WATERBODY. THE PUMP DISCHARGE Sl-lOULD BE DISCliARGED ONTO A STABLE SPILL PAD 
CONSTRUCTED OF ROCKFILL SANDBAGS, OR TIMBERS TO PREVENT LOCALIZED EROSION. THE DISCHARGE WATER SHOULD 
ALSO BE FORCED INTO SHEET FLOW IMMEDIATELY BEYOND THE SPILL PAD BY USJNG STRAW BALES AND THE NATURAL 
TOPOGRAPHY DISCliARGED WA lER SHALL NOT BE ALLOWED TO FLOW INTO ANY WA lERCOURSE OR WETLAND. If IT IS 
NOT POSSJBLE TO DEWATER THE EXCAVATION DUE TO SOILS WITH A HIGH HYDRAULIC CONDUCTIVITY, THE EXCAVATION 
AND PIPE PLACEMENT IS TO BE CARRIED OUT IN THE STANDING WAlER. PUMP ANY DISPLACED WAlER AS DESCRIBED 
ABOVE TO PREVENT OVERTOPPING Of DAMS. 

13. EXCAVATE TRENCH THROUGH PLUGS AND STREAMBEO FROM BOTH SIDES. RE-POSITIONING DISCHARGE HOSE AS 
NECESSARY. LOWER THE PIPE IN THE TRENCH AND BACKFILL IMMEDIA lEl Y. DURING THIS OPERATION WORK IS TO BE 
COMPLElED AS OUICKL Y AS POSSIBLE. 

14. CONTRACTOR SHALL RESTORE THE STREAM BED ANO BANKS TO APPROXIMATE PRE-CONSTRUCTION CONTOURS, BUT 
NOT TO EXCEED 2 HORIZONTAL TO 1 VERTICAL. 

o. CONTRACTOR SHALL INSTALL PERMANENT EROSlON AND SEDIMENT CONTROL STRUCTURES AS INDICAlED ON A 
SllE SPECIFIC BASJS. IN THE ABSENCE OF SITE SPECIFIC INFORMATION, A FLEXIBLE CHANNEL LINER SUCH AS 
NAG C125 QR C350 WHICH IS CAPABLE OF WITHSTANDING ANTICIPATED FLOW SHALL BE INSTALLED. 
ALTERNATIVELY, ROCK RIP-RAP SHALL BE INSTALLED. 

:;! b. ANY MATERIALS PLACED IN THE STREAM TO FAClLITATE CONSTRUCTION SHALL BE REMOVED DURING 
" RESTORATION. BANKS SHALL BE STABILIZED AND TEMPORARY SEDIMENT BARRIERS INSTALLED AS SOON AS 
o POSSlBLE AFTER CROSSING, BUT WITHIN 24 HOURS Of COMPLETING THE CROSSlNG. 
!:{ c. MAINTAIN A SILT FENCE OR STRAW BALE BARRIER ALONG THE WATER COURSE UNTIL VEGETATION IS 
~ ESTABLISHED IN ADJACENT DISTURBED AREAS . 

.....__ 15. WHEN THE STREAMBED HAS BEEN RESTORED, THE CREEK BANKS ARE TO BE CONTOURED TO A STABLE ANGLE AND 
- PROlEClED WITH EROSION RESlSTANT MAlERIAL COMPATIBLE WITH FLOW VELOCITY BETWEEN DAMS (E.G., EROSION 

.,_Q.. CONTROL BLANKETS. CRIBBING. ROCK RIP-RAP. ETC.) . THE DAMS ARE TO BE REMOVED DOWNSTREAM FIRST. KEEP 
~- PUMP RUNNING UNTIL NORMAL FLOW IS RESUMED. COMPLElE BANK TRIMMING AND EROSION PROTECTION. IF SANDBAGS 
en ARE USED fOR THE DAMS, PLACE AND REMOVE BY HAND TO AVOID EQUIPMENT BREAKING BAGS. 
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THESE ARE TYPICAL DRAWINGS; ACTUAL SITE CONDITI NS MAY VARY FROM THE SITE GRAPHICALLY REPRESENTED. 
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u NOT AFFECT : . . · . ,. BRIDGE 

DECK MUST BE SEALED TO PREVENT 
SEDIMENT OR DEBRIS PUSHING 
THROUGH CRACKS IN BETWEEN DECK 
TIMBERS OR GEOTEX TILE DIAPER 

,'.5 BRIDGE 
~ 
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FLOW J FLOW 
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IN TA 

STRINGERS TO BE 
DESIGNED BY AN 
ENGINEER TO SUPPORT 
EXPECTED LOADS 

ALL BRIDGES TO HA VE 
CURBS TO CONTAIN 
SEDIMENT OR DEBRIS 

SECTION A- A 

l..=°'j:=~='.;:1-USE ROCK CORDUROY OR COARSE GRAVEL 
BRIDGE APPROACH PLACED OVER A NON- WOVEN GEOTEXTILE 

TO BE ADEQUATEL y SUCH AS AMOCO 4553 OR EQUIVALENT TO 
STABILIZED FORM STABLE APPROACH ROADS 

PLAN VIEW 

ROCK OR COARSE 
GRAVEL FILL 

BRIDGE LENGTH 
SEE NOTE 2, DETAIL 16A 

DECK 

0;:--g_....li.l'.i.J....l~><=-;;;ENSURE ADEOUA TE OPENING TO 
ALLOW AN TICIPATED INCREASE 
INSTREAM DISCHARGE 

BRIDGE PROFILE 

LOGS TO HOLD GRAVEL 

BOULDER OR 
ROCK FILL 

~-----RIP-RAP TOE 
..,.,..__,_PROTECTION 

TYPICAL TEMPORARY CRIB ABUTMENT 

CURB 
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STRINGER 
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THESE ARE TYPICAL DRAWINGS; ACTUAL SITE CONDITI NS MAY VARY FROM THE SITE GRAPHICALLY REPRESENTED. 

LOCATE SO TRENCHING DOES NOT 
AFFECT THE TEMPORARY CROSSING 

B 

l FLOW 

HAYBALE GATE TO BE 
OPENED ONLY DURING 
VEHICLE CROSSING 

TOP OF BANK 

ROCK SCOUR B 
PROTECTION FLOW 
(AS NEEDED) J 

PLAN VIEW 

TOP OF 
BANK 

FLOW 

FLUMES 

MIN. 12" 

SECTION 

:· .. 

TOP OF 
BANK 

SPACING WIDTH 
(APPROX. ~ DIA. 

A-A 

PIPE TO BE LONG ENOUGH 
FOR STABLE FILL SLOPES 

FLOW 

INSTALL PIPE ON STREAMBED 

~ COOS!fflJCDON fROCFQllRES· 

SECTION B- B 

"-J THE FOLLOWING IS A SEQUENCE CE CONSTRUCTION ANO PROCEDURES MEASURES TO BE fOllOWEO AT All TEMPORARY FLUME VEHICLE CROSSINGS. 
o! 
<= 1. A PORTABLE FlEXl- FLOAT, OR TEMPORARY BRIDGE MAY BE SUBSTITUTED FOR TI-lE TEMPORARY FLUME CROSSING. 

2 
I 

0 
0 
N 

2. THE lENCTH Of nfE FLUME SHALL SE sum c1ENT TO SPAN THE ENTIRE AREA REOUIREO FOR VEHICULAR ACCESS. EXTENDING 4 FEET BEYOND 
TOE OF F1Ll MATERfAL. so TRENCHING Will NOT AFFECT THE ROAD CROSSING. A LONGER PIPE IS TO BE usro. IF NEEDED. TO MAJNTAIN 
STABLE SIDE stOPES. FLUME CAPACITY TO BE BA.SEO ON THE 2- YEAR DESIGN FLOW OR MAXIMUM FLOW ANTICIPATED TO OCCUR DURING 
INSTALLATION. AS SPECIFIED IN CONSTRUCTION OOCUMENTS. 

J, WHERE PRACTICAL, BACKFlll AROUND THE ptPES AT ll-IE ROAD WITH ct.EAN. COARSE ROCK F1ll MATERIAL IF SCOOR IS POS'SIBlE, RIP- RAP 
IS TO BE PLACED ON ntE WATERBOOY BED DOWNSTREAM Of THE PIPE OOTLET EXTENDING A MINIMUM OF TWO PIPE DIAMETERS. 
ALTERNATIVELY, TIMBER EQUIPMENT MATS, SANO BAGS OR TIMBER CORDUROY MAY BE USEC TO FORM THE TRAVEL SURFACE.. 

4, TO REOUCE DEBRIS ENTERING THE WATERBOOY FROM EQUIPMENT TRACKS. THE APPROACH ROAD LEADING TO THE CULVERT CROSSING MUST 
BE RAISED AHO STABLE SO EQUIPMENT LOADS ARE SUPPORTEO A SUFFlCIENT DISTANCE SACK FROM THE WATER. IF CUTS ARE NEEDED TO 
OOTAIN A SATISFACTORY GRADE. THEY ARE TO BE DUG 'Nini SIDE DITCHES ANO STABLE SLOPES. EROSION ANO SEOtMENT CONTROL 
MEASURES ARE TO BE INSTALLED TO LIMIT THE POTENTIAL FOR SEDIMENT TO ENTER THE WATERBOOY (E.C •• CHECK DAMS, SILT FENCE. 

0 RIP- RAP. SEED ANO MULCH, SEDIMENT TRAPS, ETC.). 
5. PERIOOICAU. Y CHECK THE TEMPORARY CROSSING INSTAllATION ANO REMOVE AAY BUILD-UP OF SEDtMENT OR DEBRIS ON TliE BRIDGE. 

~ DISPOSE Of THIS MATERIAL AT LEAST 100 f EET FROM THE WATERBOOY ANO ABOVE TliE HIGH WATER LEVEL 
;:_- 6. FOU.O.,NG 00MPL£TION OF THE CROSSING, REMOVE ROCl<FlLL IN/OR AROUND FLUME PIPES FROM THE WA1'£RBOOY OR WETLAND. 
~ 7. RESTORE STREAM SANKS AHO WATERBOOY 8 0TTOM. 
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THESE ARE TYPICAL DRAWINGS; ACTUAL SITE CONDITI NS MAY VARY FROM THE SITE GRAPHICALLY REPRESENTED. 
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~ 1. 

"' z 2. 
~ 3. 
c 

~ f 4. 
:; 

;; 5. 
I 

RIVERBANK 

HIGH WATER MARK 

LOW WATER MARK 

2' 

EXTEND TO BOTTOM 
OR 10' 

RIVER 

FLOW 

SECTION 

~ ' KEY-IN 6' 
IN TO EXISTING BANK 

5' MIN. 
SEE NOTE 8 

RIVERBANK 

GEOTEXTILE AMOCO 
455.3 WHERE REQUIRED 

' (OR EQUIV.) 
'-....___NATURAL OR 

GRADED SLOPE---...,_ 

12" MINIMUM DEPTH OR ' 
2 TIMES SPECIFIED 
MAXIMUM PARTICLE SJZE 

REMOVE ALL STUMPS, ORGANIC MATERIAL ANO PREPARE BANKS TO A STABLE CONFIGURATION TO A 
MAXIMUM SLOPE OF 2 HORIZONTAL TO 1 VERTICAL. 
CONSTRUCT TOE TRENCH TO KEY IN BOTTOM OF RIP- RAP PROTECTION. 
INSTALL FILTER CLOTH (GEO TEXTILE), SUCH AS AMOCO 455.3 OR EQUIVALENT, UNDER ROCK 'M-iERE 
SPECIFIED OR AS DIRECTED BY THE COMPANY. ADJOINING EDGES OF CLOTH SHALL OVERLAP A MINIMUM OF 
12". 
ROCK UTILIZED FOR RIP-RAP SHALL CONSIST OF SOUND, DURABLE ROCK, AND RESISTANT TO WEATHERING. 
INDIVIDUAL PIECES SHOULD BE ANGULAR, BLOCK SHAPED AND HAVE A MINIMUM SPECIFIC GRAVITY OF 2.2. 
INSTALL RIP-RAP TO A THICKNESS OF APPROXIMATELY 2 TIMES THE MAXIMUM EQUIVALENT DIAMETER OF 
THE RIP-RAP. EACH LOAD SHOULD BE WELL GRADED. A WELL GRADED MIXTURE IS COMPOSED 60% 
(MINIMUM) OF LARGER SIZES WITH 40% OF SMALLER SIZES TO FILL THE VOIDS. 
SIZE OF RIP-RAP IS DEPENDENT UPON THE PREDICTED FLOW CONDITIONS. 
KEY IN THE EDGES OF THE RIP- RAP AND FILTER CLOTH TO NATURAL GROUND CONTOURS SO THAT 
UNDERMINING DOES NOT OCCUR. 
RIP-RAP 1$ TO BE INSTALLED TO 2 FEET. ABOVE THE NORMAL HIGH WATER MARK OR 5 FEET ALONG THE 
SLOPE, 'M-ilCHEVER IS LESS. 
INSTALLATION SPECIFICATIONS TO BE MODIFIED TO SUIT ACTUAL SITE CONDITIONS. 
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THESE ARE TYPICAL DRAWINGS; ACTUAL SITE CONDITI NS MAY VARY FROM THE SITE GRAPHICALLY REPRESENTED. 
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(SEE NOTE 4) 
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HEAVY WALL CROSSING PIPE 
(SEE NOTE 4) 

CROSSINGS SHALL BE IN ACCORDANCE WITH APPLICABLE PERMIT. 

I LINE 
PIPE 

~ 1. 
~ 2. 
:. 3. 
a 

ROAD CROSSING PIPE SHALL EXTEND AT MINIMUM TO RIGHT-OF- WAY LINE UNLESS OTHERWISE SPECIFIED. 
THE TYPE ANO MINIMUM REQUIRED LENGTH OF PIPE FOR CROSSINGS OF ROADS SHALL BE AS SPECIFIED ON 
ALIGNMENT SHEETS. 

~ 4. PIPE FOR BORED CROSSINGS TO INCLUDE ABRASION-RESISTANT (ARB) COATING. 
~ 5. PIPELINE MARKER ANO TEST STATIONS TO BE INSTALLED ON RIGHT-OF-WAY LINE NEXT TO FENCE IF 
- POSSIBLE. 
0 6. THE CROSSING PIPE SHALL BE STRAIGHT WITH NO VERTICAL OR HORIZONTAL BENDS vnTHIN ROAD 

RIGHT- OF- WAY. 
lQ 7. MINIMUM PIPELINE COVER IN DRAINAGE DI TCHES AT PUBLIC ROADS IS 60 INCHES; 36 INCHES IN 
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1. LOG WALLS TO BE CONSTRUCTED USING CONIFEROUS MATERIAL 

CLAY 
BACKFILL 

FINAL 
GRADE 

FINAL 
GRADE 

UNDISTURBED 
BANK 

LOGS TO BE 
KEYED INTO BANK 

2. NATURE BACKFILL OR LOOSE GRADE MATERIAL SHOULD BE USED AS fil l MATERIAL 
J. ANCHOR PILINGS OR DEADMAN ANCHORS TO BE USED TO SECURE CABLE IN BANK. 
4. NON-WOVEN FILTER CLOTH (NYLEX C34 OR EQUIVALENT) TO BE USED TO LINE LOG WALL. 
5. INSTALLATION SPECIFICATIONS TO BE MODIFIED AS NECESSARY TO SUIT ACTUAL SI TE 
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2- 3 FEET 

WILLOWS 
(OPTIONAL) 

3 FEET 

CLAY 
BACKFILL 
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CLAY BACKFILL AND 
GEOTEXTILE FABRIC 

~ I. NATURE BACKFILL OR LOOSE GRADE MATERIAL SHOULD BE USED TO MINIMIZE AIR SPACES. THIS 
~ ALLOWS PROPER SOIL FABRIC CON TACT, WHICH MINIMIZES STEELING AND SCOURING DURING RUNOFF 

AND ENSURES SURVIVAL OF THE WILLOW CUTTINGS. 
~ 2. PLYWOOD FORMS (8'x2') MAY BE REQUIRED TO HELP RECONSTRUCT STEEP OR VERTICAL BANKS. * 3. GRID LAYERS SHOULD NOT EXCEED 3 FEET IN HEIGHT WITH A MINIMUM OF 3 FEET SET IN BANK. 
8
0 

4. WILLOWS SHOULD BE HARVESTED AS CLOSE TO INSTALLATION AS POSSIBLE. PREFERABLY THE 
PREVIOUS DAY BUT NO MORE THAN 2 DAYS EARLY. 

- 5. WILLOWS SHOULD BE 0.5 TO 1 INCH IN DIAMETER AND 2 TO 3 FEET LONG WITH NO MORE THAN 10 
o INCHES LEFT EXPOSED. 
~ 6. PLANTING RATE SHOULD BE APPROXIMATELY 1 STEM PER 6 INCHES. 

7 INSTALLATION TO BE MODIFIED AS NECESSARY TO SUIT ACTUAL SITE CONDITIONS. 
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50' PERMANENT EASEMENT 

110 ' CONSTRUCTION R.0.W. 
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~ 1. THE OFFSET FROM A FOREIGN PIPELINE, WHERE APPLICABLE, WILL BE 40' FOR MOST LOCATIONS, BUT MAY 
~ BE INCREASED OR DECREASED DEPENDING ON THE SITE SPECIFIC CONSTRUCTION REQUIREMENTS. 

0 2. THE MINIMUM CLEARANCE BETWEEN THE TOP OF PIPE AND THE BOTTOM OF DRAIN TILE WILL BE 12 INCHES. 

~ 3. INSTALLATION SPECIFICATIONS TO BE MODIFIED AS NECESSARY TO SUIT ACTUAL SITE CONDITIONS. 
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THESE ARE TYPICAL DRAWINGS; ACTUAL SITE CONDITI NS MAY VARY FROM THE SITE GRAPHICALLY REPRESENTED. 
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THESE ARE TYPICAL DRAWINGS; ACTUAL SITE CONDITI NS MAY VARY FROM THE SITE GRAPHICALLY REPRESENTED. 
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THESE ARE TYPICAL DRAWINGS; ACTUAL SITE CONDITI NS MAY VARY FROM THE SITE GRAPHICALLY REPRESENTED. 
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PROJECT 
PIPELINE 

TRENCH 
LINE 

TEMPORARY SUPPORT 
(IF NECESSARY) 

REPAIR BELL 
HOLE (TYP. ) 

SANO BAG SUPPORT 
(IF NECESSARY) 

PROFILE 

TRENCH 
LINE 

~ .. · .. _· 

RIGID PVC PIPE OR DOUBLE WALL 
CORRUGA TEO PLASTIC PIPE 

... 

SUP COUPLINGS FOR END CONNECTIONS 

RIGID PVC PIPE OR DOUBLE WALL 
CORRUGA TEO PLASTIC PIPE WITH 
TEMPORARY SUPPORT & SLIP 
COUPLINGS FOR END CONNECTIONS 

REPAIR/EXISTING PIPE 
12" OVERLAP ( TYP.) 

NATURAL GRADE 

lQ 1. IMMEDIATELY REPAIR TILE IF WATER IS FLOWING THROUGH TILE AT TIM E OF TRENCHING. 
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THESE ARE TYPICAL DRAWINGS; ACTUAL SITE CONDITI NS MAY VARY FROM THE SITE GRAPHICALLY REPRESENTED. 

ORIGINAL POSITION OF TILE 
BEFORE EXCAVATION RELOCATED POSITION OF TILE LINE 

AFTER EXCAVATION (SEE NOTES 1 & 2) 

TILE DIMENSIONS AND QUALITY SHALL BE EQUAL TO THAT 
OF EXISTING TILE AND CUT TO NECESSARY LENGTH 

13 
~ 
~ 
"' 
§ 
5 

USE SAND FILLED DR SAKRETE 
SACKS SET ON PIPE TO MAINTAIN 
A POSITIVE SEPARATION 

IF TOTAL SPAN EXCEEDS 
10 FEET PIPE SHALL 

SEE 
NOTE J 

BE USED TD PROVIDE TYPICAL 
CONTINUOUS SUPPORT 

PLAN VIEW 
BUTT ENDS 

(
DRAIN 
TILE 

CHANNEL 
(SEE TABLE BELOW) 

PAD 
WITH SOIL 

SECTION "A-A" CHANNEL 
(SPANS < 10 FEET) 

FLAME CUT APPROX. 
J - 6" SLOTS, 

1'-0" c/c, 
IN TOP THIRD OF PIPE 

TILE FULL LENGTH 
OF INTERIOR 

w 
"' END VIEWS 

RIGID PIPE 
(SEE TABLE BELOW) 

~ 
' 0 

5 
N 

tllUES: 
N 

I . TIL£ REPAIR SHALL MAINTAIN ~GINAL ALICN.MENT ANO GRADIENT 

TILE SIZE 

J" 

4" - 5" 

6"-9" 
10" 

v.t!EN ANGLE "A", BET\\UN PIPEUNE ANO ORICtNAL TILE. 1$ MORE 

O~ THAN 20 f"EET UNI.£$$ OTHER'MSE CHRECTED er THE PRO..ECT 
REPRESENTATIVE. 

z 2. WHEN ANGLE "A .. IS t.ESS THAN 20 F'EET. UNLESS OTHERWISE 
\1 OIR(CTEO BY COMPANY, ANGLE •e• SliAll B( 45· FOR USUAL 
J" WIOTiiS OF TRENCH. FOR EXTRA WIOTHS. IT MAY SE GA(ATtR AS 

O~ OIRt:CTEO 9Y THE PROJECT REPR(S(NTATl\IE. 
3. 3 FOOT MtNIMUM LENGTH OE CHANNa OR R1Ct0 PIPE $HALL ee: 

A SUPPORTEO SY UN01$1\JRB(O $()IL, OR IF CROSSING 1$ NOT AT 

SECTION "A- A" RIGID PIPE 
(SPANS > 10 FEET) 

MINIMUM SUPPORT TABLE 

CHANNEL SIZE PIPE SIZE 

4" @ 5.4 #/FT. 4" STD. WT 
5"@ 6.7 #/FT. 6" STD. WT 

7" @ 9.8 #/FT. 8"-10" STD. WT 
10" @ 15.J #/FT. 12" STD. WT 

~ RICHT ANG!.£$ TO GAS PtP(llN:E. EOUIVAU:NT U:NCTH 
~ PERP(NOIOJLAR TO TR(NCH. SHIM Vi11H SAKRETE. SANO 8A¢S OR CONCRETE et.OO<S TO UN01$TVRS(O $0ll. FOR SUPPORT ANO ORAINAGE 
.... CRAOIENT MAINTENANCE (TYPICAL BOTH SIDES). 
=> 4. DRAINAGE TIU SHAU. BE R£PLACE0 SO TliAT ITS FORMER GRADIENT AND AUGNMEN T ARE RESTORED. 
(!) 5. DIAMETER Of' RIGID PIPE SHALL SE <:E AOEOUATE SIZE TO Al.LOW FOR THE INSTAU.ATION Of' THE TIU FOR T>iE F\Jll LENGTH Of THE RtGID 
I PIP(, 

' 6. 

8 
OTHER MET>iODS Of' SUPPORTING DRAIN TILE MAY BE USED If THE ALTERHATE PROPOSED IS EQUIVALENT IN STRENGTH TO THE QfANNEL/PIPE 
SECTIONS SHO'hff AND If APPROVED BY ntE PROJECT REPRESENTATIVE IN ADVANCE. S1TE SPECIAC ALTERNATE SUPPORT SYSTEM TO BE 
DEVE:t.OPED BY lHE PROJECT REPRESENTATIVE AND FURNISHED TO CONTRACTOR FOR SPANS IN EXC£SS Of' 20 FEET, TIL£ GREATER lHA.N 10 
INCliES CMAMETER. AND FOR HEADER SYSTEMS. 

Q 7. All MATERIAL TO BE FURNISHED BY CONTRACTOR. 
8. PRIOR TO REPAIRING TILE. CONTRACTOR SHALL PROOE INTO lHE EXISTING TILE TO ntE FULL ~om <:E T>iE RIGHT- Of- WAY TO OETERM(NE If 

O~ AOOtTIOHAL DAMAGE HAS OCCURRED. All DAMACEO/OIST\JR0EO TILE SHALL BE REPAIRED AS NEAR AS PRACTICABLE TO ITS ORICIHAL OR 
BETTER CONDITION. 

~ 9. .NtCHT CAP• OPEN ENOS Of' PIPE ANO/OR DRAIN TILES If REPA.tRS ARE NOT COMPLETED SY ENO Of' WORK DAY. 
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