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BRICK AS REQUIRED a UNDERDRAINED SOIL FILTER CONSTRUCTION OVERSIGHT UNDERDRAINED SOIL FILTER MATERIAL NOTES: - AN ‘
2 FOR DRAINAGE z NOTES: 1. ONSITE LOAM SHALL BE SCREENED FOR STONES LARGER THAN 1 INCH AND BE
- "A.' MANHOLES. MATCH AT X n THE APPLICANT WILL RETAIN THE SERVICES OF A PROFESSIONAL ENGINEER TESTED TO VERIFY THERE IS LESS THAN 2% CLAY CONTENT AND 5-8% ORGANIC
. : ROAD CROSS-SLOPE Ly TO INSPECT THE CONSTRUCTION AND STABILIZATION OF THE UNDERDRAIN. MATTER. IF ONSITE LOAM DOES NOT MEET REQUIREMENTS, THEN LOAM FROM
2’ DIA. \ GRADE. PIPE DIA = D FLAT | IF NECESSARY, THE INSPECTING ENGINEER WILL INTERPRET THE OFFSITE SHALL BE A NON-CLAYEY, LOAMY TOPSOIL SUCH AS A USDA SANDY
- SPENING N " UNDERDRAIN'S CONSTRUCTION PLAN FOR THE CONTRACTOR. ONCE ALL LOAM TOPSOIL WITH 5-8% HUMIFIED ORGANIC MATTER AND 3-10% CLAY CONTENT.
4 2:1 STORMWATER MANAGEMENT STRUCTURES ARE CONSTRUCTED AND
. FINISH GRADE VAX x STABILIZED, THE INSPECTING ENGINEER WILL NOTIFY THE DEPARTMENT IN 2. 2" TRANSITION LAYER OF THE LOAM/SOD LAYER SHALL BE ROTOTILLED INTO THE
» < 2 WRITING WITHIN 30 DAYS TO STATE THAT THE POND HAS BEEN LOAMY COARSE SAND LAYER BELOW.
PREMOLDED JOINT FILLER X COMPLETED.  ACCOMPANYING THE ENGINEERS NOTFICATION MUST BE A 3. THE LOAMY COARSE SAND LAYER SHALL BE TESTED IN ACCORDANCE WITH THE
4 N z LOG OF THE ENGINEER'S INSPECTIONS GIVING THE DATE OF EACH  ESTING AND SUBMITTALS NOTES. ABOVE
g — _\/ & INSPECTION, THE TIME OF EACH INSPECTION, AND THE ITEMS INSPECTED .
4 /—PRECAST BARREL SECTION v o ON EACH VISIT, AND INCLUDE ANY TESTING DATA OR SIEVE ANALYSIS ,
E . AS REQUIRED DATA OF EVERY MINERAL SOIL AND SOIL MEDIA SPECIFIED IN THE PLANS 4. A LAYER OF HAY SHALL BE PLACED BETWEEN 12° LOAMY COARSE LAYER AND
) . ’ SLOPE T AND USED ON SITE. UNDERDRAIN STONE BEDDING TO PREVENT SUBSIDENCE OR PLUGGING OF THE L y
3 - AX. LENGTH= .6096m (2" MEET GRADE SAND/GRAVEL /STONE LAYER AND/OR PIPE.
. A f 1. CONSTRUCTION SEQUENCE: THE UNDERDRAIN AND VEGETATION MUST ( )
o - —— NOT BE INSTALLED UNTIL THE AREA THAT DRAINS TO THE 5. UNDERDRAIN STONE BEDDING MATERIAL MUST CONFORM TO THE MDOT DESIGNED | CHECKED
./—PIPE STUB PLAN VIEW UNDERDRAIN HAS BEEN PERMANENTLY STABILIZED WITH PAVEMENT OR SPECIFICATION 703.22 UNDERDRAIN TYPE B FOR UNDERDRAIN BACKFILL MATERIAL. RLM RLM
% - e OTHER STRUCTURE, 90% VEGETATION COVER, OR OTHER PERMANENT THE BEDDING MATERIAL MUST HAVE NO MORE THAN 5% PASSING THE 200 SIEVE.
- —] STABILIZATION UNLESS THE RUNOFF FROM THE CONTRIBUTING e
F [ \ 1 PIPE DIAMET APRON LENGTH L = DRAINAGE AREA IS DIVERTED AROUND THE FILTER UNTIL 6. MATERIAL LAYERS ABOVE THE UNDERDRAIN BACKFILL LAYER SHALL BE A UNIFORM %Z
s \ MORTAR JOINTS (IF FLEXIBLE OR 1o6" MIN SEE SCHEDULE STABILIZATION IS COMPLETED. MIX, FREE OF STONES, STUMPS, ROOTS, OR OTHER SIMILAR OBJECTS LARGER =
P . PIPE, USE FLEXIBLE MANHOLE THAN TWO INCHES. NO OTHER MATERIALS OR SUBSTANCES THAT MAY BE To
P g(T)E‘ENLE%lﬁ'E‘))W'TH STAINLESS 2. COMPACTION OF UNDERDRAIN: UNDERDRAIN BEDDING MATERIAL MUST HARMFUL TO PLANT GROWTH, OR PROVE A HINDRANCE TO THE PLANTING OR HE
'“\ DD o e I YAl ED IN e e g R R e rgé:\lNST'II'ERNUACNT%NO%iRRAéTlgHSUESNBEETAA&)&IDTVC\)”TE\lll\CI)IJHgOhFA”F_’;%RF'IOND%RFlNBGOTH THE <
: ” = ° BED SHOULD BE INSTALLED IN AT LEAST 2 LIFTS OF 9 INCHES TO .
- s 6" PRECAST BASE SECTION TOP OF RIP RAP FLUSH PREVENT POCKETS OF LOOSE MEDIA. GRAVEL AND SOIL FILTER. zg
. WITH PIPE INVERT o
—_ 3. CONSTRUCTION OVERSIGHT: INSPECTION BY A PROFESSIONAL 7. OVER COMPACTION OF UNDERDRAIN MATERIAL SHALL BE AVOIDED. IF OVER o'@
=== EE PIPE DIA = D XXg Q’% —_ ENGINEER WILL OCCUR AT A MINIMUM: COMPACTION OCCURS, ROTOTILL AGAIN PRIOR TO SEEDING OR SODDING. . z?
T T T T T T T e T T S > — <=~ ———RECEIVING ELEVATION > 2
|-—~”|§|E|é—,\}gT—E”|T—~”|—|” 6" OF 3/4" CRUSHED STONE L/ “ '@qm A. FOR FIRST UNDERDRAIN CONSTRUCTED, AFTER UNDERDRAIN PIPE IS ) Sr
| i < SN AT INSTALLED AT GRADE AND BUT NOT BACKFILLED. AFTER THE £5
SLOPE= 2 UNDERDRAIN PIPE IS COMPLETELY BACKFILLED AND BEFORE o oo
. RIPRAP THICKNESS = SEE SCHEDULE PLACEMENT OF LOAMY COARSE SAND LAYER. =
NOTES: D50= SEE SCHEDULE Z 8=
1. 4-0" ID. TYPICAL. SOME STRUCTURES MAY REQUIRE LARGER I.D. PROVIDE GEOTEXTILE FABRIC MIRAFI B. AFTER THE LOAMY COARSE SAND LAYER AND SOD/ LOAM HAS BEEN g <3
SHOP DRAWINGS. 600X OR EQUAL INSTALLED. < BE
O =
2. DRAINAGE STRUCTURES TO BE DESIGNED FOR H-20 LOADING. C. AFTER ONE YEAR TO INSPECT HEALTH OF THE VEGETATION AND MAKE E 52
3. PIPE SIZES AND INVERTS AS NOTED ON PLANS. CORRECTIONS. a v <
SECTION VIEW D. ALL MATERIAL USED FOR THE < 5%
4. CATCH BASIN FRAME AND GRATE TO BE ETHERIDGE FOUNDRY E245G AND/OR - CONSTRUCTION OF THE UNDERDRAIN ~lz| |2z
DR5A (WITH GRANITE STONE) APPROVED EQUAL. LOW PROFILE FRAMES AND COVERS MUST BE CONFIRMED AS SUITABLE BY THE DESIGN ENGINEER. g
: NOTES TESTING MUST BE DONE BY A CERTIFIED LABORATORY S (24
MAY BE USED AS A SUBSTITUTE. _— TYPICAL RIPRAP APRON SCHEDULE : al> o]
1. RIPRAP TO BE PROCESSED ANGULAR ROCK A
5. DRAINAGE MANHOLE FRAME AND COVER TO BE ETHERIDGE FOUNDRY E245S OR CULVERT | APRON LENGTH | WIDTH WIDTH RIPRAP | _RIPRAP TESTING AND_SUBMITTALS L z 9
APPROVED EQUAL. 2. RIPRAP GRADIATION SHALL BE A WELL DIAMETER “L (FT) -Wi (FT) | -w2 (FT)| D50 (IN.) THICKNESS 1. THE UNDERDRAIN SHALL CONSIST OF THE TOP THREE LAYERS Elel | Bk
GRADED MIX FROM ABOUT 1.5 TIMES D SIZE TO - D (N (IN.) IDENTIFIED AS LOAMY TOPSOIL, 2” TRANSITION AND 12" LOAMY COARSE IS
25 PERCENT OF THE D SIZE 12 8 3 9 6 14 SAND. THE CONTRACTOR SHALL IDENTIFY THE LOCATION OF THE =15 | Pw
TYP. DRAINAGE STRUCTURE & CATCH BASIN SOURCE FOR EACH COMPONENT OF THE UNDERDRAIN AND SUBMIT alo| |5F
. L L~ = L - = BYate 3. THE RIPRAP STONES SHALL BE CAREFULLY 15 10 4 12 6 14 GRADATIONS FOR THE UNDERDRAIN MATERIALS TO THE ENGINEER FOR Yl |2e
NOT TO SCALE PLACED FROM THE TOE OF THE SLOPE UPWARD 18 13 5 15 7 16 APPROVAL. SAMPLES MUST BE A COMPOSITE OF THREE DIFFERENT ke £ <
oa 8 S 20 5 5 LOCATIONS (GRABS) FROM THE STOCKPILE OR PIT FACE. SAMPLE SIZE e L R
4. STONES SHALL BE LOWERED TO THE SLOPE REQUIRED WILL BE DETERMINED BY THE TESTING LABORATORY. Hlal2la-
AND NOT BE ALLOWED TO DROP MORE THAN 12 36 29 9 32 1 25 S |u PlE<
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5. THE FINISHED SURFACE SHALL BE A RELATIVELY 48 39 12 43 16 36 » &
WATER QUALITY 4" LOAM & SEED o=
SMOOTH, UNIFORMLY SLOPED SURFACE ELEVATION, EL. 78.50 (SEE NOTES) S I
N\ Li| oY
I MO|=|Z 5
NOT TO SCALE SNEE
INTEGRATED DUCTILE IRON R
FRAME & GRATE TO \ 3 olo| |57
MATCH BASIN 0.D. 11 1= , | =8
BOTTOM SOIL FILTER, EL. 77.00 SIE* 3|35 <
‘ R TR ) RR PR TMIe! S S x|l |m ao
\ LLDPE/ PVC LINER, EXTEND o|<|3 25
LINER TO WQV VOLUME EL. 78.50 UNDISTURBED NATIVE SOIL L x| ™)
HAY LAYER 4” UD INV. STABILIZE WITH EROSION CONTROL ( )
(OUTLET), MESH (NORTH AMERICAN GREEN
CAP END OF INV.=74.83 C125BN OR APPROVED EQUAL),
UNDERDRAIN(S) EXTEND UP SIDESLOPES &
4" UD INV. ~ 6” NON-CLAYEY, LOAMY ACROSS BOTTOM, TYP.
MINIMUM PIPE BURIAL |(r|\1'\</LET7)4 oy TOPSOIL (SEE TABLE 1)
VARIABLE INVERT HEIGHTS %E:JSFEE%EL:PRE = —— 2” ROTOTILLED TRANSITION LAYER JABLE 1 %
AVAILABLE (ACCORDING TO 5 NON-CLAYEY, LOAMY TOPSOIL 3 Q
PLANS/TAKE OFF) RECOMMENDATION ADAPTER ANGLES 12" MIN. LOAMY COARSE SAND SIEVE SIZE % PASSING BY WEIGHT B3 To
VARIABLE 0" - 360° (SEE TABLE 2) 44 75-95 O x o8
ACCORDING TO PLANS 12" MINIMUM OF COARSE GRAVEL #10 60-90 I
(MDOT 703.22) UNDERDRAIN BACKFILL ﬁ;go So-8s < O 8%°8
MATERIAL, TYPE B (MAINTAIN 4" : M S ,I
ABOVE UNDERDRAIN) CLAY FRACTION 0-2 S “fgé»‘
c o
4" PERFORATED UNDERDRAIN EQUAL TO TABLE 2 < §¥Y5A
1 ADS N-12 DUAL WALL OR SDR 35 PVC ————= DS e
NOTE PIPE, NUMBER OF PIPE & SLOPE LOAMY COARSE SAND LAYER " v £r
: VARIES BETWEEN FILTERS, SEE GRADING SIEVE SIZE % PASSING BY WEIGHT 2 3
| | WHERE SPECIFIED IN PLANS, INSTALL & UTILITY PLANS FOR NUMBER OF #0 85-100 I I > 8
g GROUNDWATER RELIEF UNDERDRAIN UP-GRADIENT UNDERDRAINS, SLOPE & PIPE LENGTHS 420 70-100 =
/ " VARIABLE AND MINIMUM 6” BELOW UNDERDRAINS. 480 15-50 U)
SUMP #200 8-15
VARIOUS TYPES OF INLET & OUTLET ADAPTERS
” » DEPTH LONGITUDINAL SECTION CLAY FRACTION 0-2
AVAILABLE: 4" - 24" FOR CORRUGATED HDPE 4" MIN ‘ ACCORDING - NOTE: SUPERHUMUS OR EQUIVALENT.
(ADS N-12, ADS SINGLE WALL, HANCOR DUAL WALL), TO PLANS
SDR 35, SCH 40 DWV, CORRUGATED & RIBBED PVC ‘ (6" MIN)
I - WIDTH_VARIES, SEE PLANS - L )
WATER QUALITY
%%TFESJ'SX'TTE DJO%LE SHOWN) 4" LOAM & SEED ELEVATION, EL. 78.50 a )
° (SEE NOTES)
annn SRFRFEFR - 8'-0” 0.C. BETWEEN -
THE BACKFILL MATERIAL SHALL BE 3 UNDERDRAINS 3
CRUSHED STONE OR OTHER GRANULAR 1 —
MATERIAL MEETING THE REQUIREMENTS
OF CLASS Il MATERIAL AS DEFINED IN
ASTM D2321. BEDDING & BACKFILL BOTTOM SOIL FILTER, EL. 77.00
FOR SURFACE DRAINAGE INLETS SHALL DRSS SENROE, SRR B 7
BE PLACED & COMPACTED UNIFORMLY
IN ACCORDANCE WITH ASTM D2321. >
NYLOPLAST DRAIN BASIN Zs
e 8= 0.0o0.0 0 20.0.0-0-4
NOT TO SCALE - RS UNDISTURBED SOIL, TYP. ~
6" MIN., TYP. N =
HAY LAYER L 6" NON-CLAYEY, LOAMY STABILIZE WMITH EROSION CONTROL Z % 8
TS LLDPE/ PVC LINER, EXTEND TOPSOIL (SEE TABLE 1) MESH (NORTH AMERICAN GREEN <> 1
28.05" DIA- LINER 'TO WQV VOLUME EL. 78.50 L ROTOTILLED TRANSITION C125BN OR APPROVED EQUAL), a2
EXTEND UP SIDESLOPES & z -
D LAYER ACROSS BOTTOM, TYP. L>EI o >
/ MAINTAIN POSITIVE SLOPE » 3
[ A TOWARD UNDERDRAIN 12" LOAMY COARSE SAND <
! ke ; ) (SEE NOTES) 0 > =
\ ., 4" PERFORATED UNDERDRAIN 12” MINIMUM COARSE GRAVEL NUMBER OF PIPES <Z(
\: 40x0.5 \Ev%EfLoéoségssg_;%/cDgf\PLE (MDOT 703.22) UNDERDRAIN BACKFILL VARIES, SEE PLANS Z o 1 .
A ’ MATERIAL, TYPE B (MAINTAIN 4" = o
_ NUMBER OF PIPE & SLOPE , @ Xe) <
, VARIES BETWEEN FILTERS, SEE ABOVE UNDERDRAIN) NOTES: < ® — %
7 1L GRADING & UTILITY PLANS FOR 1. MULTIPLE ROWS OF UNDERDRAIN SHALL CONNECT INTO A 6” HEADER x 0 0: > QO
+ 4 NUMBER OF UNDERDRAINS, LAID LEVEL PIPE UNLESS OTHERWISE SPECIFIED ON THE PLANS. O gu l_ <§(L|J
SLOPE & PIPE LENGTHS z z
i} , SECTION 2. WHERE SPECIFIED IN PLANS, INSTALL GROUNDWATER RELIEF nz U %
1.25 =%0.5 20w DV » < x
: UNDERDRAIN UP-GRADIENT AND MINIMUM 6” BELOW UNDERDRAINS. wn o K= D Ez
19.5” DIA. | 22.5" DIA. | —J a:j%- % 'J)g
I I
UNDERDRAINED SOIL FILTER DETAIL < 0z =3%
NYLOPLAST DOME GRATE NYLOPLAST DROP IN GRATE NOT TO SCALE o O Sk ¢o Tk
NYLOPLAST #1899CGD NOT TO SCALE NYLOPLAST #2401DI NOT TO SCALE 0O %C\j 2'8 EL() 88
USE IN SOIL FILTER PONDS USE AT ALL FIELD INLETS \. J/
EXCEPT SOIL FILTER PONDS - )
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