SUGGESTED CONSTRUCTION SEQUENCING (note to designer: edit as needed to meet project requirements)

Install appropriate temporary erosion control devices to prevent sediment from leaving or entering the practice during construction.

All down-gradient perimeter sediment control bmp's must be in place before any up gradient land disturbing activity begins.

Perform continuous inspections of erosion control practices, especially after each rainfall event.

Install all utilities (water, sanitary sewer, electric, natural gas, phone, fiber optic, etc) prior to setting final grade of bioretention device.

Rough grade the site. If bioretention areas are being used as temporary sediment basins during construction, leave a minimum of 1 feet of cover over the practice to protect the underlying soils
from clogging.

Complete, stabilize, and vegetate all other site improvements.

Construct and vegetate bioretention device following stabilization of contributing drainage area. Ensure that critical elevations, such as underdrain invert, top of media, top of mulch, and invert of
overflow structure (if present) are correct.

8. Remove temporary erosion control devices after the contributing drainage area is adequately vegetated.
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GENERAL NOTES (note to designer: edit as needed to meet project requirements)
1. Inthe event that sediment is introduced into the bmp during or immediately following excavation, this material shall be removed from the practice prior to continuing construction.
2. See Minnesota Stormwater Manual for subgrade preparation.

MATERIAL SPECIFICATIONS
1. See Minnesota Stormwater Manual for material specifications recommendations for bioretention soil, mulch, underdrains, etc.
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SUGGESTED CONSTRUCTION SEQUENCING (note to designer: edit as needed to meet project requirements)

Install appropriate temporary erosion control devices to prevent sediment from leaving or entering the practice during construction.
All down-gradient perimeter sediment control bmp's must be in place before any up gradient land disturbing activity begins.

Perform continuous inspections of erosion control practices, especially after each rainfall event.

Install all utilities (water, sanitary sewer, electric, natural gas, phone, fiber optic, etc) prior to setting final grade of bioretention device.

ML

from clogging.
Complete, stabilize, and vegetate all other site improvements.

No

overflow structure (if present) are correct.
8. Remove temporary erosion control devices after the contributing drainage area is adequately vegetated.

GENERAL NOTES (note to designer: edit as needed to meet project requirements)

1. Inthe event that sediment is introduced into the bmp during or immediately following excavation, this material shall be removed from the practice prior to continuing construction.

2. See Minnesota Stormwater Manual for subgrade preparation.

MATERIAL SPECIFICATIONS
1. See Minnesota Stormwater Manual for material specifications recommendations for bioretention soil, mulch, underdrains, etc.
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SUGGESTED CONSTRUCTION SEQUENCING (note to designer: edit as needed to meet project requirements)

Install appropriate temporary erosion control devices to prevent sediment from leaving or entering the practice during construction.

All down-gradient perimeter sediment control bmp's must be in place before any up gradient land disturbing activity begins.

Perform continuous inspections of erosion control practices, especially after each rainfall event.

Install all utilities (water, sanitary sewer, electric, natural gas, phone, fiber optic, etc) prior to setting final grade of bioretention device.

Rough grade the site. If bioretention areas are being used as temporary sediment basins during construction, leave a minimum of 1 feet of cover over the practice to protect the underlying soils
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from clogging.

Complete, stabilize, and vegetate all other site improvements.
Construct and vegetate bioretention device following stabilization of contributing drainage area. Ensure that critical elevations, such as underdrain invert, top of media, top of mulch, and invert of

overflow structure (if present) are correct.

Remove temporary erosion control devices after the contributing drainage area is adequately vegetated.

GENERAL NOTES (note to designer: edit as needed to meet project requirements)
In the event that sediment is introduced into the bmp during or immediately following excavation, this material shall be removed from the practice prior to continuing construction.
See Minnesota Stormwater Manual for subgrade preparation.

1.
2.

MATERIAL SPECIFICATIONS
See Minnesota Stormwater Manual for material specifications recommendations for bioretention soil, mulch, underdrains, etc.
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SUGGESTED CONSTRUCTION SEQUENCING (note to designer: edit as needed to meet project requirements)

Install appropriate temporary erosion control devices to prevent sediment from leaving or entering the practice during construction.

All down-gradient perimeter sediment control bmp's must be in place before any up gradient land disturbing activity begins.

Perform continuous inspections of erosion control practices, especially after each rainfall event.

Install all utilities (water, sanitary sewer, electric, natural gas, phone, fiber optic, etc) prior to setting final grade of bioretention device.

Rough grade the site. If bioretention areas are being used as temporary sediment basins during construction, leave a minimum of 1 feet of cover over the practice to protect the underlying soils
from clogging.

Complete, stabilize, and vegetate all other site improvements.

Construct and vegetate bioretention device following stabilization of contributing drainage area. Ensure that critical elevations, such as underdrain invert, top of media, top of mulch, and invert of
overflow structure (if present) are correct.

8. Remove temporary erosion control devices after the contributing drainage area is adequately vegetated.

orwN=

No

GENERAL NOTES (note to designer: edit as needed to meet project requirements)
1. In the event that sediment is introduced into the bmp during or immediately following excavation, this material shall be removed from the practice prior to continuing construction.
2. See Minnesota Stormwater Manual for subgrade preparation.

MATERIAL SPECIFICATIONS
1. See Minnesota Stormwater Manual for material specifications recommendations for bioretention soil, mulch, underdrains, etc.

Note: this detail shows an off line system. To show an on line system,this detail should
be modified to include an overflow structure, set at the maximum ponding elevation.
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SUGGESTED CONSTRUCTION SEQUENCING (note to designer: edit as needed to meet project requirements)

Install appropriate temporary erosion control devices to prevent sediment from leaving or entering the practice during construction.

All down-gradient perimeter sediment control bmp's must be in place before any up gradient land disturbing activity begins.

Perform continuous inspections of erosion control practices, especially after each rainfall event.

Install all utilities (water, sanitary sewer, electric, natural gas, phone, fiber optic, etc) prior to setting final grade of bioretention device.

Rough grade the site. If bioretention areas are being used as temporary sediment basins during construction, leave a minimum of 1 feet of cover over the practice to protect the underlying soils
from clogging.

Complete, stabilize, and vegetate all other site improvements.

Construct and vegetate bioretention device following stabilization of contributing drainage area. Ensure that critical elevations, such as underdrain invert, top of media, top of mulch, and invert of
overflow structure (if present) are correct.

8. Remove temporary erosion control devices after the contributing drainage area is adequately vegetated.
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GENERAL NOTES (note to designer: edit as needed to meet project requirements)
1. In the event that sediment is introduced into the bmp during or immediately following excavation, this material shall be removed from the practice prior to continuing construction.
2. See Minnesota Stormwater Manual for subgrade preparation.

MATERIAL SPECIFICATIONS
1. See Minnesota Stormwater Manual for material specifications recommendations for bioretention soil, mulch, underdrains, etc.
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SUGGESTED CONSTRUCTION SEQUENCING (note to designer: edit as needed to meet project requirements)

Install appropriate temporary erosion control devices to prevent sediment from leaving or entering the practice during construction.

All down-gradient perimeter sediment control bmp's must be in place before any up gradient land disturbing activity begins.

Perform continuous inspections of erosion control practices, especially after each rainfall event.

Install all utilities (water, sanitary sewer, electric, natural gas, phone, fiber optic, etc) prior to setting final grade of bioretention device.

Rough grade the site. If bioretention areas are being used as temporary sediment basins during construction, leave a minimum of 1 feet of cover over the practice to protect the underlying soils
from clogging.

Complete, stabilize, and vegetate all other site improvements.

Construct and vegetate bioretention device following stabilization of contributing drainage area. Ensure that critical elevations, such as underdrain invert, top of media, top of mulch, and invert of
overflow structure (if present) are correct.

8. Remove temporary erosion control devices after the contributing drainage area is adequately vegetated.
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GENERAL NOTES (note to designer: edit as needed to meet project requirements)
1. In the event that sediment is introduced into the bmp during or immediately following excavation, this material shall be removed from the practice prior to continuing construction.
2. See Minnesota Stormwater Manual for subgrade preparation.

MATERIAL SPECIFICATIONS
1. See Minnesota Stormwater Manual for material specifications recommendations for bioretention soil, mulch, underdrains, etc.

Note: this detail shows an off line system. To show an on line system,this detail should
be modified to include an overflow structure, set at the maximum ponding elevation.
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SUGGESTED CONSTRUCTION SEQUENCING (note to designer: edit as needed to meet project requirements)

Install appropriate temporary erosion control devices to prevent sediment from leaving or entering the practice during construction.

All down-gradient perimeter sediment control bmp's must be in place before any up gradient land disturbing activity begins.

Perform continuous inspections of erosion control practices, especially after each rainfall event.

Install all utilities (water, sanitary sewer, electric, natural gas, phone, fiber optic, etc) prior to setting final grade of bioretention device.

Rough grade the site. If bioretention areas are being used as temporary sediment basins during construction, leave a minimum of 1 feet of cover over the practice to protect the underlying soils
from clogging.

Complete, stabilize, and vegetate all other site improvements.

Construct and vegetate bioretention device following stabilization of contributing drainage area. Ensure that critical elevations, such as underdrain invert, top of media, top of mulch, and invert of
overflow structure (if present) are correct.

8. Remove temporary erosion control devices after the contributing drainage area is adequately vegetated.
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GENERAL NOTES (note to designer: edit as needed to meet project requirements)
1. In the event that sediment is introduced into the bmp during or immediately following excavation, this material shall be removed from the practice prior to continuing construction.
2. See Minnesota Stormwater Manual for subgrade preparation.

MATERIAL SPECIFICATIONS
1. See Minnesota Stormwater Manual for material specifications recommendations for bioretention soil, mulch, underdrains, etc.
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SUGGESTED CONSTRUCTION SEQUENCING (note to designer: edit as needed to meet project requirements)

Install appropriate temporary erosion control devices to prevent sediment from leaving or entering the practice during construction.

All down-gradient perimeter sediment control bmp's must be in place before any up gradient land disturbing activity begins.

Perform continuous inspections of erosion control practices, especially after each rainfall event.

Install all utilities (water, sanitary sewer, electric, natural gas, phone, fiber optic, etc) prior to setting final grade of bioretention device.

Rough grade the site. If bioretention areas are being used as temporary sediment basins during construction, leave a minimum of 1 feet of cover over the practice to protect the underlying soils
from clogging.

Complete, stabilize, and vegetate all other site improvements.

Construct and vegetate bioretention device following stabilization of contributing drainage area. Ensure that critical elevations, such as underdrain invert, top of media, top of mulch, and invert of
overflow structure (if present) are correct.

8. Remove temporary erosion control devices after the contributing drainage area is adequately vegetated.
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GENERAL NOTES (note to designer: edit as needed to meet project requirements)
1. Inthe event that sediment is introduced into the bmp during or immediately following excavation, this material shall be removed from the practice prior to continuing construction.
2. See Minnesota Stormwater Manual for subgrade preparation.

MATERIAL SPECIFICATIONS
1. See Minnesota Stormwater Manual for material specifications recommendations for bioretention soil, mulch, underdrains, etc.
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SUGGESTED CONSTRUCTION SEQUENCING (note to designer: edit as needed to meet project requirements)

Install appropriate temporary erosion control devices to prevent sediment from leaving or entering the practice during construction.
All down-gradient perimeter sediment control bmp's must be in place before any up gradient land disturbing activity begins.

Perform continuous inspections of erosion control practices, especially after each rainfall event.

Install all utilities (water, sanitary sewer, electric, natural gas, phone, fiber optic, etc) prior to setting final grade of bioretention device.

oM

from clogging.

Complete, stabilize, and vegetate all other site improvements.
Construct and vegetate bioretention device following stab
overflow structure (if present) are correct.

8. Remove temporary erosion control devices after the contributing drainage area is adequately vegetated.
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GENERAL NOTES (note to designer: edit as needed to meet project requirements)

1. In the event that sediment is introduced into the bmp during or immediately following excavation, this material shall be removed from the practice prior to continuing construction.

2. See Minnesota Stormwater Manual for subgrade preparation.

MATERIAL SPECIFICATIONS
1. See Minnesota Stormwater Manual for material specifications recommendations for bioretention soil, mulch, underdrains, etc.
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SUGGESTED CONSTRUCTION SEQUENCING (note to designer: edit as needed to meet project requirements)

Install appropriate temporary erosion control devices to prevent sediment from leaving or entering the practice during construction.

All down-gradient perimeter sediment control bmp's must be in place before any up gradient land disturbing activity begins.

Perform continuous inspections of erosion control practices, especially after each rainfall event.

Install all utilities (water, sanitary sewer, electric, natural gas, phone, fiber optic, etc) prior to setting final grade of bioretention device.

Rough grade the site. If bioretention areas are being used as temporary sediment basins during construction, leave a minimum of 1 feet of cover over the practice to protect the underlying soils
from clogging.

Complete, stabilize, and vegetate all other site improvements.

Construct and vegetate bioretention device following stabilization of contributing drainage area. Ensure that critical elevations, such as underdrain invert, top of media, top of mulch, and invert of
overflow structure (if present) are correct.

8. Remove temporary erosion control devices after the contributing drainage area is adequately vegetated.
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GENERAL NOTES (note to designer: edit as needed to meet project requirements)
1. In the event that sediment is introduced into the bmp during or immediately following excavation, this material shall be removed from the practice prior to continuing construction.
2. See Minnesota Stormwater Manual for subgrade preparation.

MATERIAL SPECIFICATIONS
1. See Minnesota Stormwater Manual for material specifications recommendations for bioretention soil, mulch, underdrains, etc.
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SUGGESTED CONSTRUCTION SEQUENCING (note to designer: edit as needed to meet project requirements)

aghrwnE

No

8.

Install appropriate temporary erosion control devices to prevent sediment from leaving or entering the practice during construction.

All down-gradient perimeter sediment control bmp's must be in place before any up gradient land disturbing activity begins.

Perform continuous inspections of erosion control practices, especially after each rainfall event.

Install all utilities (water, sanitary sewer, electric, natural gas, phone, fiber optic, etc) prior to setting final grade of bioretention device.

Rough grade the site. If bioretention areas are being used as temporary sediment basins during construction, leave a minimum of 1 feet of cover over the practice to protect the underlying soils
from clogging.

Complete, stabilize, and vegetate all other site improvements.

Construct and vegetate bioretention device following stabilization of contributing drainage area. Ensure that critical elevations, such as underdrain invert, top of media, top of mulch, and invert of
overflow structure (if present) are correct.

Remove temporary erosion control devices after the contributing drainage area is adequately vegetated.

GENERAL NOTES (note to designer: edit as needed to meet project requirements)

1.
2.

In the event that sediment is introduced into the bmp during or immediately following excavation, this material shall be removed from the practice prior to continuing construction.
See Minnesota Stormwater Manual for subgrade preparation.

MATERIAL SPECIFICATIONS

1.

See Minnesota Stormwater Manual for material specifications recommendations for bioretention soil, mulch, underdrains, etc.

Note: this detail shows and off line system. To show an on line system,this detail should
be modified to include an overflow structure, set at the maximum ponding elevation.

18" Max Ponding Depth, Draining in Max 48 Hours 7

Size to Project Requirements ,,"

. . 2" drop from pavement
Bioretention Plants

to vegetated filter strip
Underdrain Valve

Curb and Pavement
Max 3H:1L Slope, typ. Cleanout Profile (by others)

)

3" Mulch '_'ufl-—ﬁ—mm _—Em%“l_
uic = TN _ﬁm,;lll_

=TT
ll=]1= = 3" Mulch
>/= 30" Bioretention Soil _Tl | |ﬁm : >/= 30" Bioretention Soil

2" Choker Course — 2" 1 =] T 2" (_3h0|_<er Course, #8, #78, or #89 Stone

N o I 71— Solid Pipe

Drainag'; Layer j:_:m: N To Outlet
haa’s ™~— Transition from Solid to Perforated Pipe
2 TN AT AT =T | — Perforated Pipe
#57 Stone, Pipe width + 2" Above and Below Pipe
Non-Compacted Subgrade
See Stormwater Manual for Subgrade Preparation

3' Min Depth to Bedrock/Groundwater

Bioretention Parking Median-Section
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Cleanout

PVC screw cap on-grade
Solid PVC standpipe

Use 45 degree wye and fitting or
equivalent to connect underdrain
to standpipe

Watertight PVC cap on upstream
end of underdrain

. aarn.
w

WA
\/

RN
y I {"
y

Solid PVC Pipe
Perforated Pipe
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PVC screw cap on-grade
Gate valve handle
Solid PVC valvebox

PVC knife gate valve

Utility trace wire

FaN

Cut opening in each side of
valvebox so pipe fits tightly over
solid pvc pipe

Perforated Pipe
Solid PVC Pipe
Sand Bedding

Underdrain Valve

Direction of Flow
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Biofiltration with Elevated Underdrain

More of the runoff that flows into the basin and does not overflow into an
overflow structure is abstracted from the stormsewer system through
infiltration or evapotranspiration compared to bioretention with an underdrain
at the bottom of the basin; the remainder is filtered by the growing medium
but then leaves via an elevated underdrain.

Because elevating the underdrain increases hydraulic retention time, it (1)
allows for more infiltration and evaporation compared to biofiltration with
underdrain at the bottom, but likely some flow short circuits media below
underdrain invert, resulting in slightly less volume and water quality benefits
than biofiltration with an underdrain with upturned elbow (2) improves
thermal pollution abatement and nitrogen removal (longer retention time
allows runoff to cool more before discharge and allows denitrification to occur
under anoxic condition).

With an elevated outlet, biorfiltration can be added as retrofits in more areas
with restricted outlet depth.

Requires more aggregate than biofiltration with upturned elbow

In-situ soils must have adequate permeability for an elevated underdrain to
be beneficial.

Evapotranspiration

Infiltration

Figure 2-3: Biofiltration with Elevated Underdrain

Not To Scale
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Biofiltration with Internal Water Storage

More of the runoff that flows into the basin and
does not overflow into an overflow structure is abstracted from
the stormsewer system through infiltration or evapotranspiration
compared to biofiltration with an underdrain at the bottom of the
basin without an upturned elbow; the remainder is filtered by the
growing medium but then leaves via an underdrain with an
upturned elbow.

Evapotranspiration

VaNYAA YN

N T

e ;v,_' )
===l = =
TN
T N N

With an elevated outlet, biofiltration

with Internal Water Storage can be

added as retrofits in more areas with
restricted outlet depth.

1 Y}

~ To Outle

nternal Water Storage Zone >/= 12"

/4

7z
(&)

R AT A A |
VA A TAMATA AN

X

allows for more infiltration

While biofiltration systems have been shown to
perform well in some clayey soils, in-situ soils
must have adequate permeability for an \ \ \

underdrain with upturned elbow to be beneficial. Infiltration

Figure 2-4: Biofiltration with Internal Water Storage

Because the upturned elbow increases hydraulic retention time, it (1)

and evaporation compared to bioretention

with underdrain at the bottom; (2) improves thermal pollution abatement
and nitrogen removal (longer retention time abstracts more stormwater
from the storm sewer, allows runoff to cool more before discharge, and
allows denitrification to occur under anoxic conditions). Reducing thermal
pollution is especially beneficial for temperature reductions in trout waters.
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Biofiltration with Underdrain at Bottom

S~ A small amount of the runoff that flows into the

basin and does not overflow into an overflow structure is abstracted o
from the stormsewer system through infiltration or Evapotranspiration
evapotranspiration; the remainder is filtered by the growing medium
but then leaves via an underdrain.
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Infiltration

Q Figure 2-2: Biofiltration with Underdrain at Bottom
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Bioinfiltration
There is no underdrain, so all runoff that flows into
the basin and does not overflow into an overflow structure is
abstracted from the stormsewer system through infiltration or
evapotranspiration. Evapotranspiration
Py
Gl ,u» VAN, ,,‘ bbb m /{//:‘ : ." = i
] e = 9
= IﬂI == 99 e 7
== | ), N3] o
BIEIEIE: &
_ _ o = o
Since there is no underdrain, in-situ soils mustbe [ [[—]|] )
able to handle discharge through the soil or filter _| = o
media in 48 hours or less. The period of inundation = Z
is defined as the time from the high water level in E=l. o o
the practice to 1 to 2 inches above the bottom of the _:| | | \ “E’. | \\% [J\‘Z
facility Eil= | il A= [
=TT I — =A== =11 D
114
\ =
Infiltration %)
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Q
S
Figure 2-1: Bioinfiltration L [Sreet s
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Biofiltration with Liner

T~ None of the runoff that flows into the basin is
abstracted from the stormsewer system through infiltration but some
is abstracted through evapotranspiration; i.e. all of the runoff that
flows into the basin without flowing into an overflow structure, and is
not evapotranspired, is filtered by the growing medium but then
leaves via an underdrain

Evapotranspiration

Impervious liner reduces or eliminates possibility of | | |:|

SN

groundwater contamination; underdrain can be _:m_
blocked and objectionable materials siphoned |:| | e e e e e e e _Il
through an observation well and safely contained; AT === =T == =TT
often used in areas of potential stormwater

“hot-spots” (e.g., gas stations, transfer sites, Valve on underdrain allows it to be
transportation depots,industrial complexes etc.), or used to capture accidental spills and
areas where groundwater recharge is undesirable contain the level of contamination

Figure 2-5: Bioretention with Liner
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2 ~~_~ ToOutlet

NOT FOR CONSTRUCTION PURPOSES

DATE | BY

REVISION DESCRIPTION

Engineer

| hereby certify that this plan was prepared [ NO.
by me or under my direct supervision and that

| am a duly Licensed P

under the laws of the State of

Print N

License No.

Sign N
Date

Dat
Designed By

Drawn By

Sheet No.

Sheets




SURFACE INFLOW FROM

IMPERVIOUS AREA FILTRATION

CHAMBER

SEDIMENTATION

CHAMBER GRATE INLET

00000%0000000800000000000000000 |-
0000000000000000000000000000000 |

OUTFLOW
PLAN
A @—
EQUALLY

SPACED UNDERDRAIN OVERFLOW SURFACE

BYPASS WEIR INFLOW

SLOTS —\ CLEANOUT —\ ~\ INFLow
\ \ / [ ————

(2 AR\ N N N
ps o= m == o< I
Fék \ PROFILE FILTRATION SECTION A=A’
FILTER FABRIC , CHAMBER
BETWEEN., SAND' SAND FILTER GRAVEL BED AT LEAST 8"
(1.5"—3.0") UNDERDRAIN WITH

8” HOLES 6" ON
CENTER

PERIMETER SAND FILTER DETAILS

NOT TO SCALE

CONSTRUCTION SEQUENCING:
1. PERFORM CONTINUOUS INSPECTIONS OF EROSION CONTROL
PRACTICES.

2. INSTALL SILT FENCE ALONG THE PERIMETER OF THE SITE TO PREVENT
SEDIMENT FROM LEAVING THE SITE DURING THE CONSTRUCTION
PROCESS.

3. ALL DOWNGRADIENT PERIMETER SEDIMENT-CONTROL BMPS MUST BE IN
PLACE BEFORE ANY UP GRADIENT LAND-DISTURBING ACTIVITY BEGINS.

4.  REMOVE TOPSOIL FROM THE SITE AND PLACE IN TEMPORARY STOCKPILE
LOCATION. TEMPORARY SEED THE STOCKPILE.

5. INSTALL UNDERGROUND UTILITIES (WATER, SANITARY SEWER, ELECTRIC
AND PHONES) TAKING THE LOCATION AND FUNCTION OF STORM WATER
BMPS INTO CONSIDERATION.

7. SEED AND MULCH DISTURBED AREAS ON SITE.

8. CONSTRUCT THE ROADS TAKING THE LOCATION AND FUNCTION OF
STORM WATER BMPS INTO CONSIDERATION.

9. PERFORMALL OTHER SITE IMPROVEMENTS TAKING THE LOCATION AND
FUNCTION OF THE STORM WATER BMPS INTO CONSIDERATION.

10. FINAL GRADE THE SITE.

11.  STABILIZE THE SITE BY IMPLEMENTING THE NATIVE SEEDING AND
PLANTING PORTION OF THE LANDSCAPING PLAN.

12. INSTALL THE EROSION CONTROL BLANKET

13. REMOVE THE SILT FENCE AFTER THE SITE IS STABILIZED PER PROJECT
ENGINEER APPROVAL.

GENERAL NOTES:

1. INSTALL ALL TEMPORARY EROSION CONTROL MEASURES (IN

ACCORDANCE WITH MnDOT GENERAL CONDITIONS 2573) PRIOR TO THE
START OF ANY CONSTRUCTION OPERATION THAT MAY CAUSE ANY
SEDIMENTATION OR SILTATION AT THE SITE.

2. INSTALL STORM DRAIN INLET PROTECTION TO PREVENT CLOGGING OF
THE STORM SEWER AND SEDIMENT LOADS TO DOWNSTREAM STORM
WATER FACILITIES OR WATERBODIES.

5. EXCAVATE THE FILTER TO THE SPECIFIED DEPTH (ELEVATION).

6. GRADE TO THE DEPTH (ELEVATION) SPECIFIED IN THE CONSTRUCTION
DOCUMENTS UNLESS OTHERWISE DIRECTED BY THE ENGINEER.

7. INTHE EVENT THAT SEDIMENT IS INTRODUCED INTO THE BMP DURING
OR IMMEDIATELY FOLLOWING EXCAVATION, THIS MATERIAL WILL NEED
TO BE REMOVED FROM THE BASIN PRIOR TO INITIATING THE NEXT STEP
IN THE CONSTRUCTION PROCESS. SEDIMENT THAT HAS BEEN WASHED
INTO THE BASIN DURING THE EXCAVATION PROCESS CAN SEAL THE
PERMEABLE MATERIAL, SIGNIFICANTLY REDUCING THE INFILTRATION
CAPACITY OF THE SOILS.

14. SEEDING AND INSTALLATION OF EROSION CONTROL BLANKET SHALL BE
COMPLETED WITHIN 48 HOURS OF FINAL GRADING.

SEDIMENTATION

CHAMBER
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SURFACE SAND FILTER

COST ESTIMATE WORKSHEET
2005 Prices
Project Title
Owner
Location
Project Number
Date
Description Units Quantity Unit Cost Total Es_tlmated
Price
Site Preparation
Tree removal - up to 12" diameter each . $350.00 $0.00
Clear and grub brush squareyard ___________ $1.50 $0.00
Tree protection - temp. fence lineal foot  ___________ $3.00 $0.00
Topsoil - 6" depth, salvage on site squareyard ___________ $4.50 $0.00
Site Formation
Excavation - 6' depth squareyard  _ __________ $8.00 $0.00
Grading squareyard ___________ $1.50 $0.00
Hauling off-site - 6' depth squareyard  _ __________ $10.00 $0.00
Structural Components
Underdrain - with pea gravel and geotextile squareyard  ______ ____._ $400.00 $0.00
Inlet structure each . ___ $1,500.00 $0.00
Sand filter media - 18" depth squareyard ___________ $15.00 $0.00
Outlet structure each ___________ $3,000.00 $0.00
Site Restoration
Sod filter strip lineal foot ~___________ $1.50 $0.00
Soil preparation squareyard  _ __________ $5.00 $0.00
Seeding squareyard ___________ $0.50 $0.00
Subtotal $0.00
10% Contingencies $0.00
Subtotal $0.00
Apply MN Location Factor
TOTAL CONSTRUCTION COST $0.00
Annual Operation and Maintenance
Debris removal pervisit —___________ $50.00 $0.00
Mowing pervisit $150.00 $0.00
Sediment removal peryear  ___________ $500.00 $0.00
Gate / valve operation pervisit $125.00 $0.00
Erosion repair squareyard ___________ $75.00 $0.00
Inspection pervisit $125.00 $0.00
Subtotal $0.00
Apply MN Location Factor
TOTAL ANNUAL O&M COST $0.00

Minnesota Location Factors

Bemidiji 0.963
Brainerd 1.003
Detroit Lakes 0.962
Duluth 0.991
Mankato 0.990
Minneapolis 1.035
Rochester 0.983
St. Paul 1.000
St. Cloud 1.002
Thief River Falls 1.042
Willmar 0.961
Windom 0.935

Note: Suggested unit costs are based on RSMeans prices for Spring, 2005, then factored into an area basis based on typical design
features for Media Filtration BMPs. To be used for preliminary cost estimation.




AT LEAST 8" 5
2:1 UNDERDRAIN WITH ¥
LENGTH TO WIDTH RATIO EMERGENCY 3/8" HOLES 6" ON EMERGENCY
IN SEDIMENTATION BASIN OVERFLOW INLET PROTECTION CENTER OVERFLOW g
CONSTRUCTION SEQUENCING: E
T.  PERFORM CONTINUOUS INSPECTIONS OF EROSION CONTROL °
PRACTICES. 5
2. INSTALL SILT FENCE ALONG THE PERIMETER OF THE SITE TO PREVENT &
SEDIMENT FROM LEAVING THE SITE DURING THE CONSTRUCTION
PROCESS.

3. ALL DOWNGRADIENT PERIMETER SEDIMENT-CONTROL BMPS MUST BE IN
PLACE BEFORE ANY UP GRADIENT LAND-DISTURBING ACTIVITY BEGINS.

4.  REMOVE TOPSOIL FROM THE SITE AND PLACE IN TEMPORARY STOCKPILE
LOCATION. TEMPORARY SEED THE STOCKPILE.

I E

5. INSTALL UNDERGROUND UTILITIES (WATER, SANITARY SEWER, ELECTRIC
AND PHONES) TAKING THE LOCATION AND FUNCTION OF STORM WATER
BMPS INTO CONSIDERATION.

Pr
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SEED AND MULCH DISTURBED AREAS ON SITE.

8. CONSTRUCT THE ROADS TAKING THE LOCATION AND FUNCTION OF
STORM WATER BMPS INTO CONSIDERATION.
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9. PERFORMALL OTHER SITE IMPROVEMENTS TAKING THE LOCATION AND i = o
FUNCTION OF THE STORM WATER BMPS INTO CONSIDERATION. n§- % TD:,‘

10. FINAL GRADE THE SITE. a .
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]
11.  STABILIZE THE SITE BY IMPLEMENTING THE NATIVE SEEDING AND 2 g £
PLANTING PORTION OF THE LANDSCAPING PLAN. E QE

12. INSTALL THE EROSION CONTROL BLANKET

=
= @

13. REMOVE THE SILT FENCE AFTER THE SITE IS STABILIZED PER PROJECT 2 E

ENGINEER APPROVAL. T 5

PLAN i o
_— GENERAL NOTES: Ses2d g
1. INSTALL ALL TEMPORARY EROSION CONTROL MEASURES (IN £§8 248 8

ACCORDANCE WITH MnDOT GENERAL CONDITIONS 2573) PRIOR TO THE T g gz

START OF ANY CONSTRUCTION OPERATION THAT MAY CAUSE ANY S5z5% 2

SEDIMENTATION OR SILTATION AT THE SITE. gg-cgt

2352 T4

2. INSTALL STORM DRAIN INLET PROTECTION TO PREVENT CLOGGING OF £8 ; £F g

THE STORM SEWER AND SEDIMENT LOADS TO DOWNSTREAM STORM
WATER FACILITIES OR WATERBODIES.

USE FLOW DIVERSION TO BYPASS AT LEAST 8" 5. EXCAVATE THE INFILTRATION BASIN TO THE SPECIFIED DEPTH
FILTER FOR VOLUMES GREATER FILTER FABRIC UNDERDRAIN WITH ELEVATION). IT IS RECOMMENDED THAT AL SUB MATERIAL BELOW THE
THAN WATER QUALITY VOLUME. ABOVE AND 3/8" HOLES 6" ON OTHERWISE DIRECTED BY THE ENGINEER. ’

(SEE DETALL) INLET PROTECTION BELOW SAND CENTER 6. GRADE TO THE DEPTH (ELEVATION) SPECIFIED IN THE CONSTRUCTION

DOCUMENTS UNLESS OTHERWISE DIRECTED BY THE ENGINEER.

7. IN THE EVENT THAT SEDIMENT IS INTRODUCED INTO THE BMP DURING
OR IMMEDIATELY FOLLOWING EXCAVATION, THIS MATERIAL WILL NEED
TO BE REMOVED FROM THE BASIN PRIOR TO INITIATING THE NEXT STEP
IN THE CONSTRUCTION PROCESS. SEDIMENT THAT HAS BEEN WASHED
INTO THE BASIN DURING THE EXCAVATION PROCESS CAN SEAL THE
PERMEABLE MATERIAL, SIGNIFICANTLY REDUCING THE INFILTRATION
CAPACITY OF THE SOILS.

9. NON-STANDARD COMPONENT: CLEAN, WASHED 1.5 TO 3.5-INCH GRAVEL
SHALL BE PLACED IN THE BOTTOM OF THE BASIN TO THE DEPTH OF AT
LEAST 12 INCHES OR AS SPECIFIED IN THE CONSTRUCTION DOCUMENTS.
GRAVEL SHOULD BE PLACED IN LIFTS AND LIGHTLY COMPACTED WITH
PLATE COMPACTORS.

=
MANUAL

10. NON-STANDARD COMPONENT: THE PERFORATED PIPE (UNDERDRAIN)
SHALL BE LAID DIRECTLY ON THE GRAVEL BED. GRADE AND ALIGNMENT
SHALL NOT VARY FROM THE PRESCRIBED GRADE BY MORE THAN 0.03
FEET (9 MM) AT ANY POINT. THE JOINTS BETWEEN SECTIONS OF PIPE

2005 MINNESOTA
STORMWATER

SHALL BE CONNECTED IN A FASHION ACCEPTABLE TO ENGINEER. ONCE
THE PIPE IS IN PLACE, IT SHALL BE COVERED IMMEDIATELY WITH
GRANULAR MATERIAL AS SPECIFIED IN THE CONSTRUCTION
DOCUMENTS. THE GRANULAR MATERIAL SHALL BE OF UNIFORM DEPTH
ON BOTH SIDES OF THE PIPE. SPECIAL INLETS AND SPECIAL DEVICES AT
THE OUTLET END OF THE PIPE SHALL BE CONSTRUCTED AS SHOWN IN
THE PLANS.

m 14. SEEDING AND INSTALLATION OF EROSION CONTROL BLANKET SHALL BE
COMPLETED WITHIN 48 HOURS OF FINAL GRADING.
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SAND FILTER
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OVERFLOW
UNDERDRAIN  RETAIN WaV
RETAIN WQV
S'ELP/EFRLETAJQBLES MANHOLE UNDERDRAIN CLEANOUT
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INFLOW — — -
L O (@]
PLAN
OVERFLOW
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INFLOW — PRACTICE RETAIN WQV
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SEPERATOR

OVERFLOW WEIR

RECOMMENDED
2" GAP

WET POOL
SEDIMENTATION
BASIN

UNDERDRAIN CLEANOUTS

FILTER BED

CONSTRUCTION SEQUENCING:

8” UNDERDRAIN

PROFILE

UNDERGROUND SAND FILTER

NOT TO SCALE

1.

2.

PERFORM CONTINUOUS INSPECTIONS OF EROSION CONTROL PRACTICES.

INSTALL SILT FENCE ALONG THE PERIMETER OF THE SITE TO PREVENT
SEDIMENT FROM LEAVING THE SITE DURING THE CONSTRUCTION PROCESS.

ALL DOWNGRADIENT PERIMETER SEDIMENT-CONTROL BMPS MUST BE IN PLACE
BEFORE ANY UP GRADIENT LAND-DISTURBING ACTIVITY BEGINS.

REMOVE TOPSOIL FROM THE SITE AND PLACE IN TEMPORARY STOCKPILE
LOCATION. TEMPORARY SEED THE STOCKPILE.

INSTALL UNDERGROUND UTILITIES (WATER, SANITARY SEWER, ELECTRIC AND
PHONES) TAKING THE LOCATION AND FUNCTION OF STORM WATER BMPS INTO
CONSIDERATION.

SEED AND MULCH DISTURBED AREAS ON SITE.

CONSTRUCT THE ROADS TAKING THE LOCATION AND FUNCTION OF STORM
WATER BMPS INTO CONSIDERATION.

PERFORM ALL OTHER SITE IMPROVEMENTS TAKING THE LOCATION AND
FUNCTION OF THE STORM WATER BMPS INTO CONSIDERATION.

FINAL GRADE THE SITE.

STABILIZE THE SITE BY IMPLEMENTING THE NATIVE SEEDING AND PLANTING
PORTION OF THE LANDSCAPING PLAN.

INSTALL THE EROSION CONTROL BLANKET

REMOVE THE SILT FENCE AFTER THE SITE IS STABILIZED PER PROJECT
ENGINEER APPROVAL.

GENERAL NOTES:

1.

INSTALL ALL TEMPORARY EROSION CONTROL MEASURES (IN ACCORDANCE
WITH MnDOT GENERAL CONDITIONS 2573) PRIOR TO THE START OF ANY
CONSTRUCTION OPERATION THAT MAY CAUSE ANY SEDIMENTATION OR
SILTATION AT THE SITE.

INSTALL STORM DRAIN INLET PROTECTION TO PREVENT CLOGGING OF THE
STORM SEWER AND SEDIMENT LOADS TO DOWNSTREAM STORM WATER
FACILITIES OR WATERBODIES.

GRADE TO THE DEPTH (ELEVATION) SPECIFIED IN THE CONSTRUCTION
DOCUMENTS UNLESS OTHERWISE DIRECTED BY THE ENGINEER.

IN THE EVENT THAT SEDIMENT IS INTRODUCED INTO THE BMP DURING OR
IMMEDIATELY FOLLOWING CONSTRUCTION, THIS MATERIAL WILL NEED TO BE
REMOVED FROM THE PRACTICE PRIOR TO INITIATING THE NEXT STEP IN THE
CONSTRUCTION PROCESS. SEDIMENT THAT HAS BEEN WASHED INTO THE
PRACTICE CAN SEAL THE PERMEABLE MATERIAL, SIGNIFICANTLY REDUCING
THE FILTRATION CAPACITY OF THE SOILS.

CLEAN OUT SETTLING BASIN WHEN 1' OF SEDIMENT HAS ACCUMULATED.
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520 Lafayette Road

Minnesota Pollution Control Agency
T

2005 MINNESOTA
STORMWATER
MANUAL

UNDERGROUND
SAND FILTER
DETAILS

Sheet No.
of

Sheets




DATE | BY

CONSTRUCTION SEQUENCING:
1. PERFORM CONTINUOUS INSPECTIONS OF EROSION CONTROL PRACTICES.

MATCH EXISTING
GRADE

SIDE SLOPE
VARIES PER D
|

2. INSTALL SILT FENCE ALONG THE PERIMETER OF THE SITE TO PREVENT SEDIMENT FROM
LEAVING THE SITE DURING THE CONSTRUCTION PROCESS.

WIDTH VARIES

3. ALL DOWNGRADIENT PERIMETER SEDIMENT-CONTROL BMPS MUST BE IN PLACE BEFORE
ANY UP GRADIENT LAND-DISTURBING ACTIVITY BEGINS.

4.  REMOVE TOPSOIL FROM THE SITE AND PLACE IN TEMPORARY STOCKPILE LOCATION.
TEMPORARY SEED THE STOCKPILE.

REVISION DESCRIPTION

SLOPE 3:1 MAX

5. INSTALL UNDERGROUND UTILITIES (WATER, SANITARY SEWER, ELECTRIC AND PHONES)

TAKING THE LOCATION AND FUNCTION OF STORM WATER BMPS INTO CONSIDERATION.
/ 7. SEED AND MULCH DISTURBED AREAS ON SITE.
8. CONSTRUCT THE ROADS TAKING THE LOCATION AND FUNCTION OF STORM WATER BMPS
INTO CONSIDERATION. f
/ 9. PERFORMALL OTHER SITE IMPROVEMENTS TAKING THE LOCATION AND FUNCTION OF THE

STORM WATER BMPS INTO CONSIDERATION.

GRASS BUFFER STRIP

P

10. FINAL GRADE THE SITE.

License No.

11. STABILIZE THE SITE BY IMPLEMENTING THE NATIVE SEEDING AND PLANTING PORTION OF

| hereby certify that this plan was prepared NO.
by me or under my direct auperylskm and‘ that

under the laws of the State of Minnesota

A THE LANDSCAPING PLAN. 5
>
> )
UNDISTURBED 12.  INSTALL THE EROSION CONTROL BLANKET AND COIR ROLL/CHECK DAMS. N 25 i
/ E
AND UNCOMPACTED N < 13. iEgﬂé)(\)/\l/EA'll'_HE SILT FENCE AFTER THE SITE IS STABILIZED PER PROJECT ENGINEER E £ s
INSITU SOIL AL [ANCANEAN ( NATIVE VEG ’ — £ 2 °
(SEE RECOMMENDED & s
1]
P LANTS) GENERAL NOTES: g 5 §
1. INSTALL ALL TEMPORARY EROSION CONTROL MEASURES (IN ACCORDANCE WITH i 5
PLANTING MEDIUM MnDOT GENERAL CONDITIONS 2573) PRIOR TO THE START OF ANY CONSTRUCTION
OPERATION THAT MAY CAUSE ANY SEDIMENTATION OR SILTATION AT THE SITE. g
Py
g 3
. 2. INSTALL STORM DRAIN INLET PROTECTION TO PREVENT CLOGGING OF THE STORM < £
SEWER AND SEDIMENT LOADS TO DOWNSTREAM STORM WATER FACILITIES OR g 3 o
WATERBODIES. § 8. 7%
=sT v © 8 8
NOT TO SCALE MATCH EXISTING 4. GRADING OF THE SWALE SHALL BE ACCOMPLISHED USING LOW-IMPACT EARTH-MOVING £8 ¢ 8 ﬁ 5
EQUIPMENT TO PREVENT COMPACTION OF THE UNDERLYING SOILS. SMALL TRACKED Sg 2 1qE
GRADE DOZERS AND BOBCATS WITH RUNNER TRACKS ARE RECOMMENDED. S235 8 &4
£ - S OO
2% 2 8 C
5. EXCAVATE THE SWALE TO THE SPECIFIED DEPTH (ELEVATION). IT IS RECOMMENDED o § 5B
THAT ALL SUB MATERIAL BELOW THE SPECIFIED ELEVATION SHALL BE LEFT E8pafbz

IMBED INTO UNDISTURBED, UNLESS OTHERWISE DIRECTED BY THE ENGINEER.
SIDE SLOPE 6. GRADE TO THE DEPTH (ELEVATION) SPECIFIED IN THE CONSTRUCTION DOCUMENTS
AT LEAST 3’ UNLESS OTHERWISE DIRECTED BY THE ENGINEER.

7. INTHE EVENT THAT SEDIMENT IS INTRODUCED INTO THE BMP DURING OR IMMEDIATELY
FOLLOWING EXCAVATION, THIS MATERIAL WILL NEED TO BE REMOVED FROM THE
SWALE PRIOR TO INITIATING THE NEXT STEP IN THE CONSTRUCTION PROCESS. THIS IS
ESPECIALLY IMPORTANT IF THE SWALE HAS BEEN DESIGNED TO INFILTRATE STORM
WATER: SEDIMENT THAT HAS BEEN WASHED INTO THE SWALE DURING THE

2’ 10 &’

EXCAVATION PROCESS CAN SEAL THE PERMEABLE MATERIAL, SIGNIFICANTLY
REDUCING THE INFILTRATION CAPACITY OF THE SOILS.

SLOPE 31 MAX

8. MATERIAL EXCAVATED FROM THE SWALE(S) SHALL BE DISPOSED OF ON-SITE AT
LOCATIONS (STOCKPILE AREAS) DESIGNATED BY ENGINEER.

CHECK DAM

<
o
[P
9. NON-STANDARD COMPONENT: CLEAN, WASHED 1.5 TO 3.5-INCH GRAVEL SHALL BE Ll =
/ PLACED IN THE BOTTOM OF THE SWALE TO THE DEPTH SPECIFIED IN THE = < <
M U LCH CONSTRUCTION DOCUMENTS. GRAVEL SHOULD BE PLACED IN LIFTS AND LIGHTLY = ; )
’ 7/ COMPACTED WITH PLATE COMPACTORS. E E 5:
7~ / 10. NON-STANDARD COMPONENT: THE PERFORATED PIPE (UNDERDRAIN) SHALL BE LAID % 2
/7\ \ ) / DIRECTLY ON THE GRAVEL BED. GRADE AND ALIGNMENT SHALL NOT VARY FROM THE ) —
/ ANS / PRESCRIBED GRADE BY MORE THAN 0.03 FEET (9 MM) AT ANY POINT. THE JOINTS (@] (92)
BETWEEN SECTIONS OF PIPE SHALL BE CONNECTED IN A FASHION ACCEPTABLE TO 8

ENGINEER. ONCE THE PIPE IS IN PLACE, IT SHALL BE COVERED IMMEDIATELY WITH
GRANULAR MATERIAL AS SPECIFIED IN THE CONSTRUCTION DOCUMENTS. THE
GRANULAR MATERIAL SHALL BE OF UNIFORM DEPTH ON BOTH SIDES OF THE PIPE.

GRA§§\<BU FFER STRIP

IN- 2.5’

SPECIAL INLETS AND SPECIAL DEVICES AT THE OUTLET END OF THE PIPE SHALL BE
CONSTRUCTED AS SHOWN IN THE PLANS.

U N DlSTU RB ED 12. PORTIONS OF SWALE TO BE PLANTED SHALL RECEIVE 3" OF WOODCHIP MULCH (MnDOT

AND UNCOMPACTED i{ TYPE 6)

INSITU SOIL \ TRRIN NATIVE VEG |
19" GRAVEL LAYER (SEE RECOMMENDED ' (UnDOT TVAE 4) AT A RATE OF 2 TONS PERAGRE. oo o STRA
P LANTS) 14. SEEDING AND INSTALLATION OF EROSION CONTROL BLANKET SHALL BE COMPLETED
PLANT'NG MED'UM WITHIN 48 HOURS OF FINAL GRADING.

WET AND DRY
SWALES

8” PERFORATED PIPE
TIED TO OUTFALL

FILTER FABRIC
Sheet No.

TYPICAL DRY SWALE CROSS—SECTION (WITH CHECKDAM) !

NOT TO SCALE

Sheets
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PAVEMENT EDGE

SHEET FLOw
—>

IMPERVIOUS
AREA

@ FILTER STRIP
2" Typ. (OPTIONAL)

SIDESLORE FLOWPATH LENGTH

ANCHOR EROSION CONTROL BLANKET WITH CHECK
TRENCH PER MANUFACTURER RECOMMENDATIONS

CONTINUOUS EROSION CONTROL BLANKET,
MINIMUM MNDOT CATEGORY 3, 2S

SEED WITH MOWED TURF OR NATIVE GRASS
SEED MIX APPROPRIATE FOR SITE CONDITIONS

) CHANNEL WIDTH (4’ M\N\MUM)‘

LOOSEN SUBGRADE TO
A MINIMUM DEPTH OF 1’

UNDISTURBED AND UNCOMPACTED
IN=SITU SUBGRADE

(NTYPICAL GRASS CHANNEL CROSS SECTION WITHOUT SOIL AMENDMENT

WNOT TO SCALE

TABLE 1: MIDS GRASS CHANNEL SOIL AMENDMENT MATRIX

Vegetation Type

In-Situ Soil Type

A

C

D

MOWED TURF SWALE OR|
NATIVE GRASS SWALE

Place 6" Imported
topsoil**. Mix topsoil
into subsoil by loosening
subsoil to a minimum
depth of 12"

Loosen subsoil to a
minimum depth of 12"

Place 6" imported
filtration soil* on top of
subgrade and mix into
subsoil by loosening
subsoil to a minimum
depth of 12"

Place 6" imported
filtration soil* on top of
subgrade and mix into
subsoil by loosening
subsoil to a minimum
depth of 12"

* Filtration soil is defined as 80% clean sand mixed with 20% organic compost by volume
**Topsoil shall be sandy loam, loamy sand, or loam texture per USDA textural triangle with less than 5% clay content

GENERAL NOTES - GRASS CHANNELS AND DRY SWALES:

1. INSTALL ALL TEMPORARY EROSION AND SEDIMENT CONTROL MEASURES IN ACCORDANCE WITH THE SWPPP, PROJECT PLANS, AND SPECIFICATIONS IN ORDER TO

PAVEMENT EDGE

AREA

ANCHOR EROSION CONTROL BLANKET WITH CHECK
TRENCH PER MANUFACTURER RECOMMENDATIONS

PAVEMENT EDGE

@ FILTER STRIP
" Typ.  (OPTIONAL)

N

SIDESLOPE FLOWPATH LENGTH

CONTINUOUS EROSION CONTROL BLANKET,
MINIMUM MNDOT CATEGORY 3, 2S

SEED WITH MOWED TURF OR NATIVE GRASS
SEED MIX APPROPRIATE FOR SITE CONDITIONS

PAVEMENT EDGE

P.I.

‘CHANNEL WIDTH (4 M\N\MUM)‘ 2" TYP.

SHEET FLOW
—

e
IMPERVIOUS

74

-l

AMENDED SOIL PER SITE CONDITIONS.
SEE SOIL AMENDMENT MATRIX

LOOSEN SUBGRADE TO A
MINIMUM DEPTH OF 1’

UNDISTURBED AND UNCOMPACTED
IN=SITU SUBGRADE

(2NTYPICAL GRASS CHANNEL CROSS SECTION WITH SOIL AMENDMENT

\yNOT TO SCALE

TYPICAL CONSTRUCTION SEQUENCING-GRASS CHANNEL:

1.

EFFECTIVELY REDUCE THE VOLUME AND VELOCITY OF RUNOFF AND REDUCE EROSION OF SURFACE SOILS AND TO CONTROL SEDIMENT TRANSPORT OFF SITE DURING THE
CONSTRUCTION PERIOD.

2. INSPECT AND MAINTAIN ALL EROSION AND SEDIMENT CONTROL MEASURES DURING THE DURATION OF THE PROJECT.

3. SEED MIX SHALL BE SELECTED BASED ON SITE CONDITIONS INCLUDING SOIL TYPE, MOISTURE CONDITIONS, FLOW CONDITIONS, SUN VS. SHADE CONDITIONS, AESTHETICS, 7.
AND MAINTENANCE REQUIREMENTS. MNDOT SPECIFICATION 3876 PROVIDES USEFUL CRITERIA FOR SELECTING APPROPRIATE SEED MIXTURES.

4. EROSION CONTROL BLANKET SHALL BE SELECTED IN ACCORDANCE WITH MNDOT SPECIFICATION 3885 FOR THE SPECIFIC SITE CONDITIONS. THE MINIMUM RECOMMENDED
EROSION CONTROL BLANKET IS CATEGORY 3, 2S. MORE PERMANENT EROSION CONTROL BLANKET MAY BE REQUIRED BASED ON SWALE GRADIENT, FLOW VELOCITY, AND

FLOW DEPTH.

5. EROSION CONTROL BLANKETS INSTALLATION SHALL BE IN ACCORDANCE WITH MNDOT SPECIFICATION 3885 AND MANUFACTURERS RECOMMENDATIONS FOR ANCHORING,
CHECK TRENCHES, AND EDGE AND END OVERLAPS.

6.  AVOID COMPACTION OF ALL IN-SITU SOILS AND IMPORTED SOILS UNLESS DIRECTED OTHERWISE. DO NOT LOOSEN SUBSOIL UNDER CHECK DAMS.

7. IF POSSIBLE, RESTRICT FLOW OR DIVERT FLOW FROM SWALE UNTIL VEGETATION IS ESTABLISHED.

EXCAVATE CHANNEL TO SUBGRADE ELEVATIONS PER THE PLAN.

CONSTRUCTION SEQUENCE VARIES DEPENDING ON IN-SITU SOIL TYPE. SEE
TABLE 1 FOR PROPER SEQUENCE FOR LOOSENING SUBSOILS AND ADDING
SOIL AMENDMENTS.

LOOSEN SOIL IN A MANNER THAT AVOIDS RECOMPACTION OF THE SOIL BY
CONSTRUCTION TRAFFIC.

AFTER SOIL LOOSENING AND ADDITION OF SOIL AMENDMENTS THE
SURFACE OF THE SWALE WILL BE ROUGH.

IF POSSIBLE, STABILIZE ALL UPSTREAM TRIBUTARY AREAS BEFORE
COMPLETING FINISH GRADING OF SWALES. THIS WILL MINIMIZE THE
DEPOSITION OF SEDIMENT IN THE FINISHED SWALE.

IN THE EVENT THAT SEDIMENT IS INTRODUCED INTO THE BMP DURING OR
IMMEDIATELY FOLLOWING EXCAVATION, THIS MATERIAL WILL NEED TO BE
REMOVED FROM THE SWALE PRIOR TO INITIATING THE NEXT STEP IN THE
CONSTRUCTION PROCESS. THIS IS ESPECIALLY IMPORTANT IF THE SWALE
HAS BEEN DESIGNED TO INFILTRATE STORMWATER: SEDIMENT THAT HAS
BEEN WASHED INTO THE SWALE DURING THE EXCAVATION PROCESS CAN
SEAL THE PERMEABLE MATERIAL, SIGNIFICANTLY REDUCING THE
INFILTRATION CAPACITY OF THE SOILS.

FINISH GRADE THE SWALE USING METHODS THAT AVOID RECOMPACTION
OF LOOSENED SOIL. ACCEPTABLE METHODS INCLUDE HAND RAKING,
SMOOTHING WITH A BACKHOE BUCKET FROM OUTSIDE THE LIMITS OF
THE SWALE, AND/OR PULLING A DRAG BEHIND LOW GROUND PRESSURE
EQUIPMENT LIKE AN ATV.

SOW SEED AND PLACE EROSION CONTROL BLANKET AFTER FINISH
GRADING AND BEFORE THE FIRST RAINFALL EVENT (WITHIN 24 HOURS IS
PREFERRED). DEPOSITION OF SEDIMENT ON TOP OF THE EROSION
CONTROL BLANKET MAY KILL SEED AND BECOME A SOURCE OF SEDIMENT
WASHING OFF SITE. SEDIMENT ON TOP OF THE EROSION CONTROL
BLANKET SHALL BE REMOVED TO A DEPTH LESS THAN ONE INCH.

IF STEP 6 IS NOT COMPLETED BEFORE THE FIRST RAINFALL EVENT, REPAIR
RESULTING EROSION AND REMOVE ALL ACCUMULATED SEDIMENT FROM
THE SWALE BEFORE SOWING SEED AND PLACING EROSION CONTROL
BLANKET. EROSION REPAIR AND SEDIMENT REMOVAL SHALL BE
COMPLETED WITHOUT COMPACTING THE SOIL (SEE STEP 5).

TYPICAL CONSTRUCTION SEQUENCING-DRY SWALES (SEE SHEET 2):

1.

EXCAVATE CHANNEL TO SUBGRADE ELEVATIONS PER THE PLAN.

CONSTRUCT CHECK DAMS AT THE LOCATIONS AND TO THE ELVATIONS
SHOWN ON THE PLANS.

CONSTRUCTION SEQUENCE VARIES DEPENDING ON IN-SITU SOIL TYPE. SEE
TABLE 1 FOR PROPER SEQUENCE FOR LOOSENING SUBSOILS AND ADDING
SOIL AMENDMENTS.

LOOSEN SOIL IN A MANNER THAT AVOIDS RECOMPACTION OF THE SOIL BY
CONSTRUCTION TRAFFIC. DO NOT LOOSEN SOILS UNDER CHECK DAMS.

INSTALL UNDERDRAIN (IF SPECIFIED) AFTER LOOSENING SUBGRADE SOILS.
CAREFULLY COVER UNDERDRAIN WITH SAND TO AVOID COMPACTION AND
DAMAGE TO THE PIPE. MARK THE LOCATION OF UNDERDRAIN AS
NECESSARY TO AVOID DAMAGING THE PIPE DURING SUBSEQUENT
CONSTRUCTION ACTIVITIES.

STABILIZE ALL UPSTREAM TRIBUTARY AREAS BEFORE COMPLETING FINISH
GRADING OF SWALES. THIS WILL MINIMIZE THE DEPOSITION OF SEDIMENT
IN THE FINISHED SWALE.

FINISH GRADE THE SWALE USING METHODS THAT AVOID RECOMPACTION
OF LOOSENED SOIL. ACCEPTABLE METHODS INCLUDE HAND RAKING,
SMOOTHING WITH A BACKHOE BUCKET FROM OUTSIDE THE LIMITS OF THE
SWALE, AND/OR PULLING A DRAG BEHIND LOW GROUND PRESSURE
EQUIPMENT LIKE AN ATV.

SOW SEED AND PLACE EROSION CONTROL BLANKET AFTER FINISH
GRADING AND BEFORE THE FIRST RAINFALL EVENT (WITHIN 24 HOURS IS
PREFERRED). DEPOSITION OF SEDIMENT ON TOP OF THE EROSION
CONTROL BLANKET MAY KILL SEED AND BECOME A SOURCE OF SEDIMENT
WASHING OFF SITE. SEDIMENT ON TOP OF THE EROSION CONTROL
BLANKET SHALL BE REMOVED TO A DEPTH LESS THAN ONE INCH.

IF STEP 6 IS NOT COMPLETED BEFORE THE FIRST RAINFALL EVENT, REPAIR
RESULTING EROSION AND REMOVE ALL ACCUMULATED SEDIMENT FROM
THE SWALE BEFORE SOWING SEED AND PLACING EROSION CONTROL
BLANKET. EROSION REPAIR AND SEDIMENT REMOVAL SHALL BE
COMPLETED WITHOUT COMPACTING THE SOIL (SEE STEP 5).
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CADD USER: Candice M. Kantor FILE: PAMPLS\23 MN\82\23621050 MIDS\WORKFILES\PHASE2\PHASE 2 (DRY SWALES TASK 2.2)\DRAWINGS\CAD\MIDS DRY SWALE SECTIONS.DWG PLOT SCALE.

ANCHOR EROSION CONTRGL BLANKET WITH CHECK ANCHOR EROSION CONTROL BLANKET WITH CHECK %
TRENCH PER MANUFACTURER RECOMMENDATIONS TRENCH PER MANUFACTURER RECOMMENDATIONS -
W
<
TOP OF CHECK DAM SHALL BE CONCAVE AND TOP OF CHECK DAM SHALL BE CONCAVE AND =
CHANNEL FREEBOARD SHALL BE THE LARGER OF CHANNEL FREEBOARD SHALL BE THE LARGER OF
ONE FOQT OR TWO VELOCITY HEADS ONE FOOT OR TWO VELOCITY HEADS ANCHOR EROSION CONTROL BLANKET WITH CHECK -
o
FINISHED GRADE OF SWALE FINISHED GRADE OF SWALE TRENCH PER MANUFACTURER RECOMMENDATIONS S
w PERMANENT EROSION CONTROL BLANKET, 5 PERMANENT EROSION CONTROL BLANKET, u CONTINUOUS EROSION CONTROL BLANKET, §
=] MINIMUM MNDOT CATEGORY 6, TYPE 3S = MINIMUM MNDQOT CATEGORY 6, TYPE 3S 8 MINIMUM MNDOT CATEGORY 3, TYPE 2S o
= LOW PQINT AT CENTERLINE = LOW POINT AT CENTERLINE z SEED WITH MOWED TURF OR UN—MOWED GRASS &
n
§ ) SEED WITH MOWED TURF OR UN—MOWED GRASS § SEED WITH MOWED TURF OR UN—MOWED GRASS § ) SEED MIX APPROPRIATE FOR SITE CONDITIONS =
2 Froe swe SEED MIX APPROPRIATE FOR SITE CONDITIONS 2 T swe SEED MIX APPROPRIATE FOR SITE CONDITIONS 2 T rer se [
SHEET FLow 2' Typ.  (OPTIONAL) | 2 TYP SHEET FLow 2' TYP, 2 TYP. SHEET FLow 2" TYP, (OPTIONAL) | || | SIDESLOPE FLOWPATH LENGTH _, CHANNEL WIDTH (4' MINIMUM) 2' TYP
— — — S
} o } =
12222, = o = i D WM/
; TH Lo
8- c
7777777 vE2t
=
PO 28%
225%
IMPERVIOUS IMPERVIOUS IMPERVIOUS c§%e
AREA AREA AREA 2528
ien <
UNDISTURBED AND £8% o ©
UNDISTIRBED AR0 UNCOMPACTED égmﬂ%@o‘;?sﬂsgi CLEAN COARSE SAND, P200<5%. | ~53% 2
NS SUBeRADE IN=SITU SUBGRADE : PLACE WITH LOW GROUND 2xly 3
- UNDISTURBED AND UNCOMPACTED PRESSURE EQUIPMENT OR FROM TEB, -
COMPACTED SOIL CHECK CLEAN COARSE SAND AROUND IN=SITU SUBGRADE EXCAVATION EDGES TO PREVENT 257z
COMPACTED SOIL CHECK DAM— CLAY CONTENT 25% DRAINTILE, P200<5%. COMPACTING LOOSENED SUBSOIL. | 5E>° |
DAM@NCL@SME%FTNS SSZ MIN. COMPACT TO 90% CPEP DRAINITLE WITH Slse ¢ s
; . STANDARD PROCTOR DENSITY SLITS, NO SOCK. ELEVATE LOOSEN SUBGRADE TO A MINIMUM | 35 5% &
STANDARD PROCTOR DENSITY CPEP DRAINITLE WITH SLITS, NO SOCK. DRAINTILE ABOVE BQOTTOM DEPTH OF 1’ IMMEDIATELY PRIOR Do o z 2
ELEVATE DRAINTILE ABOVE BOTTOM OF OF THE SAND LAYER BEES - _ o
THE SAND LAYER. . TO PLACING SAND S2°F F OB
(\TYPICAL DRY SWALE CHECK DAM CROSS SECTION (2\TYPICAL DRY SWALE CHECK DAM CROSS SECTION WITH DRAINTILE (NTYPICAL DRY SWALE CROSS SECTION WITH DRAINTILE 5 | .
m
WNOT TO SCALE \yNOT TO SCALE \yNOT TO SCALE 8 3 0
B & 3
3 a
TOP OF CHECK DAM SHALL BE CONCAVE AND CHANNEL °
FREEBOARD SHALL BE THE LARGER OF ONE FOOT OR
TWO VELOCITY HEADS
PERMANENT EROSION CONTROL BLANKET ON CHECK DAM, MINIMUM
MNDOT CATEGORY 6, TYPE 3S. ANCHOR EROSION CONTROL BLANKET
. WITH CHECK TRENCH PER MANUFACTURER RECOMMENDATIONS
CONTINUOUS EROSION CONTROL BLANKET ON SWALE, MINIMUM
MNDOT CATEGORY 3, TYPE 2S. ANCHOR EROSION CONTROL BLANKET
v - WITH CHECK TRENCH PER MANUFACTURER RECOMMENDATIONS TOP OF SIDESLOPE .
= Ay SO s
LONGITUDINAL SLOPE — W FINISH GRADE OF SWALE /
= T
LONGITUDI Ay SLOP o ;
NAL SLOPE —> M 10H:1V SLopp
. '5‘
L AMENDED SOIL PER SITE
CONDITIONS. SEE MATRIX
LOOSEN SUBGRADE TO A COMPACTED SOIL CHECK DAM— CLAY
MINIMUM DEPTH OF 1 CONTENT 25% MIN. COMPACT TO 90%
STANDARD PROCTOR DENSITY L
_
(ANTYPICAL DRY SWALE PROFILE SECTION WITH CHECK DAMS UNDISTURBED AND UNCOMPACTED <=
ZJWar 10 scale IN=SITU SUBGRADE = <Q( -
TOP OF CHECK DAM SHALL BE CONCAVE AND W < =
CHANNEL FREEBOARD SHALL BE THE LARGER > O =
OF ONE FOOT OR TWO VELOCITY HEADS PERMANENT EROSION CONTROL BLANKET ON CHECK DAM, MINIMUM v W <C
MNDOT CATEGORY 6, TYPE 3S. ANCHOR EROSION CONTROL BLANKET oL X
o WITH CHECK TRENCH PER MANUFACTURER RECOMMENDATIONS e
CONTINUOUS EROSION CONTROL BLANKET ON SWALE, MINIMUM |
MNDOT CATEGORY 3, TYPE 2S. ANCHOR EROSION CONTROL BLANKET < T O
v 5 WITH CHECK TRENCH PER MANUFACTURER RECOMMENDATIONS TOP OF SIDESLOPE ) O ==
- 4y SO 5 = =
LONGITUDINAL SLOPE — M FINISH GRADE OF SWALE % =<
2 v ~
% LONGITUDINAL SLOPE —>  ~ S0Pt -
A ; m . i 7OH:1\/ SLopE
ELEVATED CONTINU o '
Uff_cf_E_P DRAINITLE WITH SLITS, NO SOCK
DANAANAANANAAANANAN (LALNAANANALLLL,
COMPACTED SOIL CHECK DAM— CLAY L
CONTENT 25% MIN. COMPACT TO 90% AMENDED SOIL PER SITE
STANDARD PROCTOR DENSITY CONDITIONS. SEE MATRIX |
TIE DRAINTILE TO OUTFALL AT
UNDISTURBED AND UNCOMPACTED CLEAN COARSE SAND DOWNSTREAM END OF SWALE
(\TYPICAL DRY SWALE PROFILE SECTION WITH CHECK DAMS AND DRAINTILE SURROUNOING DRAWTILE, AND PROTECT A5 NEEDED.
\2/NOT TO SCALE GROUND PRESSURE EQUIPMENT Shoel No
OR FROM EXCAVATION EDGES TO :
PREVENT COMPACTING LOOSENED of
SUBSOIL. 2
LOOSEN SUBGRADE TO A MINIMUM 2
DEPTH OF 1’ IMMEDIATELY PRIOR
TO PLACING PLANTING SAND
Sheets




2:1
LENGTH TO WIDTH RATIO
IN SEDIMENTATION BASIN

FLOW ———f—— |\ v
DIRECTION VY

PRETREATMENT BASIN

FLOW SPLITTER
DIVERTS WQV TO
INFILTRATION AREA
(SEE DETAIL)

INLET

INFILTRATION BASIN MINIMUM  3:1
PLAN SIDE SLOPES
NOT TO SCALE
A

Emergency Overﬂow

INFILTRATION BASIN

PLANT INFILTRATION BASIN
WITH NATIVE VEGETATION
SUITABLE FOR HYDOLOGY
OF BASIN

OVERFLOW INLET PROTECTION

OPTIONAL MULTI—STAGE
OUTLET STRUCTURE
(SEE DETAIL)

INFILTRATION BASIN NATIVE PERMEABLE SOILS

PROFILE
NOT TO SCALE

NAT LEAST 3 TO
SEASONALLY HIGH
WATER TABLE

CONSTRUCTION SEQUENCING:

1.

2.

&

PERFORM CONTINUOUS INSPECTIONS OF EROSION CONTROL PRACTICES.

INSTALL SILT FENCE ALONG THE PERIMETER OF THE SITE TO PREVENT
SEDIMENT FROM LEAVING THE SITE DURING THE CONSTRUCTION PROCESS.

ALL DOWNGRADIENT PERIMETER SEDIMENT-CONTROL BMPS MUST BE IN PLACE
BEFORE ANY UP GRADIENT LAND-DISTURBING ACTIVITY BEGINS.

REMOVE TOPSOIL FROM THE SITE AND PLACE IN TEMPORARY STOCKPILE
LOCATION. TEMPORARY SEED THE STOCKPILE.

INSTALL UNDERGROUND UTILITIES (WATER, SANITARY SEWER, ELECTRIC AND
PHONES) TAKING THE LOCATION AND FUNCTION OF STORM WATER BMPS INTO
CONSIDERATION.

SEED AND MULCH DISTURBED AREAS ON SITE.

CONSTRUCT THE ROADS TAKING THE LOCATION AND FUNCTION OF STORM
WATER BMPS INTO CONSIDERATION.

PERFORM ALL OTHER SITE IMPROVEMENTS TAKING THE LOCATION AND
FUNCTION OF THE STORM WATER BMPS INTO CONSIDERATION.

FINAL GRADE THE SITE.

STABILIZE THE SITE BY IMPLEMENTING THE NATIVE SEEDING AND PLANTING
PORTION OF THE LANDSCAPING PLAN.

INSTALL THE EROSION CONTROL BLANKET

REMOVE THE SILT FENCE AFTER THE SITE IS STABILIZED PER PROJECT
ENGINEER APPROVAL.

GENERAL NOTES:

1.

INSTALL ALL TEMPORARY EROSION CONTROL MEASURES (IN ACCORDANCE
WITH MnDOT GENERAL CONDITIONS 2573) PRIOR TO THE START OF ANY
CONSTRUCTION OPERATION THAT MAY CAUSE ANY SEDIMENTATION OR
SILTATION AT THE SITE.

INSTALL STORM DRAIN INLET PROTECTION TO PREVENT CLOGGING OF THE
STORM SEWER AND SEDIMENT LOADS TO DOWNSTREAM STORM WATER
FACILITIES OR WATERBODIES.

IF THE STORMWATER BMP IS BEING DESIGNED TO SERVE AS A TEMPORARY
SEDIMENT BASIN, GRADE THE BMP TO WITHIN THREE (3) FEET OF FINAL GRADE
TO PROTECT THE UNDERLYING MATERIAL FROM CLOGGING. ONCE
CONSTRUCTION IN THE CONTRIBUTING DRAINAGE AREA HAS BEEN COMPLETED
AND THE SITE IS STABILIZED, EXCAVATE THE INFILTRATION BASIN TO FINAL
GRADE AND COMPLETE CONSTRUCTION OF THE BMP.

GRADING OF THE INFILTRATION BASIN SHALL BE ACCOMPLISHED USING
LOW-IMPACT EARTH-MOVING EQUIPMENT TO PREVENT COMPACTION OF THE
UNDERLYING SOILS. SMALL TRACKED DOZERS AND BOBCATS WITH RUNNER
TRACKS ARE RECOMMENDED.

EXCAVATE THE INFILTRATION BASIN TO THE SPECIFIED DEPTH (ELEVATION). IT
IS RECOMMENDED THAT ALL SUB MATERIAL BELOW THE SPECIFIED ELEVATION
SHALL BE LEFT UNDISTURBED, UNLESS OTHERWISE DIRECTED BY THE
ENGINEER.

GRADE TO THE DEPTH (ELEVATION) SPECIFIED IN THE CONSTRUCTION
DOCUMENTS UNLESS OTHERWISE DIRECTED BY THE ENGINEER.

IN THE EVENT THAT SEDIMENT IS INTRODUCED INTO THE BMP DURING OR
IMMEDIATELY FOLLOWING EXCAVATION, THIS MATERIAL WILL NEED TO BE
REMOVED FROM THE BASIN PRIOR TO INITIATING THE NEXT STEP IN THE
CONSTRUCTION PROCESS. SEDIMENT THAT HAS BEEN WASHED INTO THE
BASIN DURING THE EXCAVATION PROCESS CAN SEAL THE PERMEABLE
MATERIAL, SIGNIFICANTLY REDUCING THE INFILTRATION CAPACITY OF THE
SOILS.

SEEDING AND INSTALLATION OF EROSION CONTROL BLANKET SHALL BE
COMPLETED WITHIN 48 HOURS OF FINAL GRADING.

INFILTRATION AREA SHALL BE STAKED OFF DURING CONSTRUCTION TO
RESTRICT HEAVY EQUIPEMENT TRAFFIC FROM COMPACTING NATIVE SOILS.

DATE | BY

REVISION DESCRIPTION

I E

Pr

| hereby certify that this plan was prepared NO.
by me or under my direct auperylskm and‘ that

| am a duly Li

under the laws of the State of Minnesota

License No.
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5 ——REINSTALL EXCAVATED MATERAL

DI IPA I PAPA PA I PA P TP NP TP

INLET PIPE

NON—WOVEN GEOTEXTILE—
SELECT TYPE BASED ON DEFTH FROM
SURFACE AND INTENDED LOAD USE AT

!

(X3

STORAGE SYSTEM

1 — 2—INCH WASHED,
CRUSHED, ANGULAR STONE

TO DEPTH AND GRADE SPECIFIED
ON THE PLANS

NON—WOVEN GEOTEXTILE—

SELECT TYPE BASED ON DEPTH FROM
SURFACE AND INTENDED LOAD USE AT
SURFACE

— 6" MIN. DEPTH OF 1 TO 2—INCH

WASHED, CRUSHED, ANGULAR
STONE BACKFILL

"
Pe"e

UNDERGROUND STORAGE SYSTEM.
|.E.=PREMAUNFACTURED PIPES,
VAULTS AND MODULAR STRUCTURES)

ND CAP

PLAN VIEW DETAIL
NOT TO SCALE

REINSTALL EXCAVATED
TO DEPTH AND GRADE

/ ) \ \
ON THE PLANS Qgg -

N\

1 TO 2—INCH WASHED, CRUSHED,

ANGULAR STONE BENEATH AND AROUND
TILE BED. MINIMUM DEPTH OF 6" BELOW
THE STORAGE SYSTEM AND 6" ABOVE THE

STORAGE SYSTEM.

Z

I

REINSTALL EXCAVATED MATERIAL
TO DEPTH AND GRADE SPECIFIED

AASHTO M288 CLASS 2 ON THE PLANS

NON—-WOVEN GEOTEXTILE

~MINIMUM 4" TOPSOIL

I

;| CATCH BASIN

L

D4” MIN. SUMP [

MINIMUM 4" TOPSOIL—‘

TOP OF 1" TO 2" ROCK

BOTTOM OF TRAIN HE’\_%I%

BASE OF 1" TO 2" ROCK

#

STEM.

)
5 THE USE OF
E THE REQUISITE
OTHER STORAGE
METHODS MAY BE‘SUITABLE DEPENDING UPON SPECIFIC

: —MANUFACTURED PIPES, VAULTS

i

DEPTH |TO VARY-—
12" DEPENDING ON OVERLYING

MIN. VEGATATION AND DEPTH OF
6" MIN ROOT REQUIREMENTS
]
DEPTH TO VARY-
DEPENDING ON UNDERGROUND
STORAGE METHOD SELECTED FOR
APPLICATION
6" MINIMUM DEFTH OF STONE
— } 12" MIN. TYP.
o
MIN. WIDTH VARIES DEPENDING ON

UNDERGROUND STORAGE
METHOD SELECTED FOR

APPLICATION

TYPICAL CROSS SECTION DETAIL

INFILTRATION SUBSURFACE PLANS & PROFILE

NOT TO SCALE

NOT TO SCALE

SC—740 CHAMBER

— 2—INCH WASHED,
CRUSHED, ANGULAR
STONE. DEPTH OF STONE
TO BE DETERMINED BY
DESIGN ENGINEER*

UNDERGROUND INFILTRATION SYSTEM
VENT DETAIL
NOT TO SCALE

DESIGN ENGINEER IS RESPONSIBLE FOR
ENSURING THE SUITABILITY OF SUBGRADE SOILS*
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GRAVEL

4))

FILTER FABRIC AT WASHED STONE/PEA

VEGETATED BUFFER STRIP
(OR OTHER PRETREATMENT).

1" MIN 1’

OBSERVATION WELL WITH REMOVABLE CAP.

MIN

\/>\\/\

INTERFACE AND ALONG SIDES
OF TRENCH. FILTER FABRIC

TRANSMISSIVITY OF NO LESS THAN

100 GALLONS PER MINUTE.

MIN. PERFORATED PVC PIPE SHALL
CONFORM TO MNDOT STANDARD

SPECIFICATIONS 3245. PERFORATIONS
SHALL BE 0.25 INCH IN DIAMETER,
SPACED 3
AND HAVE MIN TWO ROWS OF HOLES.

INCHES CENTER TO CENTER

32’;)( 1 299)(%»

) :\\\} }
(@EEAL FOOT PLATE

TYPICAL

Y 7

18" MIN.

/1”

| __— 67 MIN. SAND

"7~ 4" MIN GRAVEL FILTER SHALL
CONFORM TO THE FOLLOWING
GRADATION OR AN ENGINEER
APPROVED EQUIVALENT:

SIEVE SIZE |PERCENT PASSING
1" 100
3/4" 85—-100
3/8" 30—60
NO. 4 0-10

12" DEEP TRENCH WITH
3” DIAMETER WASHED STONE
CONFORMING TO THE FOLLOWING REQUIREMENTS:

3 -

SIEVE SIZE PERCENT PASSING
2.0" 100
1.5" 85-100
1.0" 30—60
0.5" 0-10

FILTER OR FABRIC EQUIVALENT.

INFILTRATION TRENCH CROSS—SECTION

NOT TO SCALE

CONSTRUCTION SEQUENCING:

1.

2.

PERFORM CONTINUOUS INSPECTION OF EROSION CONTROL PRACTICES.

INSTALL SILT FENCE ALONG THE PERIMETER OF THE SITE TO PREVENT SEDIMENT FROM
LEAVING THE SITE DURING THE CONSTRUCTION PROCESS.

ALL DOWNGRADIENT PERIMETER SEDIMENT-CONTROL BMPS MUST BE IN PLACE BEFORE
ANY UP GRADIENT LAND-DISTURBING ACTIVITY BEGINS.

REMOVE TOPSOIL FROM THE SITE AND PLACE IN TEMPORARY STOCKPILE LOCATION.
TEMPORARY SEED THE STOCKPILE.

INSTALL UNDERGROUND UTILITIES (WATER, SANITARY SEWER, ELECTRIC AND PHONES)
TAKING THE LOCATION AND FUNCTION OF STORM WATER BMPS INTO CONSIDERATION.

ROUGH GRADE THE SITE. IF THE INFILTRATION TRENCH IS GOING TO BE USED FOR
TEMPORARY SEDIMENT CONTROL, GRADE THE INFILTRATION TRENCH TO WITHIN THREE (3)
FEET OF FINAL GRADE TO PREVENT CLOGGING OF INSITU SOIL.

SEED AND MULCH DISTURBED AREAS ON SITE.

CONSTRUCT THE ROADS TAKING THE LOCATION AND FUNCTION OF STORM WATER BMPS
INTO CONSIDERATION.

PERFORM ALL OTHER SITE IMPROVEMENTS TAKING THE LOCATION AND FUNCTION OF THE
STORM WATER BMPS INTO CONSIDERATION.

FINAL GRADE THE SITE.

STABILIZE THE SITE BY IMPLEMENTING THE NATIVE SEEDING AND PLANTING PORTION OF
THE LANDSCAPING PLAN.

REMOVE THE SILT FENCE AFTER THE SITE IS STABILIZED PER PROJECT ENGINEER
APPROVAL.

GENERAL NOTES:

1.

INSTALL ALL TEMPORARY EROSION CONTROL MEASURES (IN ACCORDANCE WITH MnDOT
GENERAL CONDITIONS 2573) PRIOR TO SITE DISTURBANCE.

INSTALL STORM DRAIN INLET PROTECTION TO PREVENT CLOGGING OF THE STORM
SEWER AND SEDIMENT LOADS TO DOWNSTREAM STORM WATER FACILITIES OR
WATERBODIES.

IF THE STORM WATER BMP IS BEING DESIGNED TO SERVE AS A TEMPORARY SEDIMENT
BASIN, GRADE THE BMP TO WITHIN THREE (3) FEET OF FINAL GRADE TO PREVENT
CLOGGING OF INSITU SOIL. ONCE CONSTRUCTION IN THE CONTRIBUTING DRAINAGE
AREA HAS BEEN COMPLETED AND THE SITE IS STABILIZED, EXCAVATE THE INFILTRATION
TRENCH TO FINAL GRADE AND COMPLETE CONSTRUCTION OF THE INFILTRATION
TRENCH.

GRADING OF THE INFILTRATION TRENCH SHALL BE ACCOMPLISHED USING LOW-IMPACT
EARTH-MOVING EQUIPMENT TO PREVENT COMPACTION OF THE UNDERLYING SOILS.
WIDE TRACKED VEHICLES SUCH AS BACK HOES, SMALL DOZERS AND BOBCATS ARE
RECOMMENDED.

EXCAVATE THE INFILTRATION TRENCH TO THE SPECIFIED DEPTH (ELEVATION). ALL SUB
MATERIAL BELOW THE SPECIFIED ELEVATION SHALL BE LEFT UNDISTURBED, UNLESS
OTHERWISE DIRECTED BY THE ENGINEER.

GRADE TO THE DEPTH (ELEVATION) SPECIFIED IN THE CONSTRUCTION DOCUMENTS
UNLESS OTHERWISE DIRECTED BY THE ENGINEER.

IN THE EVENT THAT SEDIMENT IS INTRODUCED INTO THE BMP DURING OR IMMEDIATELY
FOLLOWING EXCAVATION, THE SEDIMENT WILL NEED TO BE REMOVED FROM THE
INFILTRATION TRENCH PRIOR TO INITIATING THE NEXT STEP IN THE INFILTRATION
TRENCH CONSTRUCTION PROCESS.

MATERIAL EXCAVATED FROM THE INFILTRATION TRENCH SHALL BE DISPOSED OF
ON-SITE AT LOCATIONS (TEMPORARY STOCKPILE AREAS) DESIGNATED BY ENGINEER.

CLEAN, WASHED 1 TO 3-INCH GRAVEL SHALL BE PLACED IN THE BOTTOM OF THE
INFILTRATION TRENCH TO THE DEPTH SPECIFIED IN THE CONSTRUCTION DOCUMENTS.
GRAVEL SHOULD BE PLACED IN LIFTS AND LIGHTLY COMPACTED WITH PLATE
COMPACTORS.
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MAXIMUM ED LIMIT

Z/

SAFETY BENCH
POND BUFFER EMERGENCY
(25 FEET MINIMUM) SPILLWAY
25° SEE CROSS
SECTION AA

OUTFALL

RISER/
BARREL
RISER IN
EMBANKMENT
HIGH MARSH
) (LESS THAN 6" WATER DEPTH)
3 <D\
[+ 25' WETLAND BUFFER_ LOW MARSH

LANDSCAPED WITkg%A (WATER DEPTH BETWEEN 6"AND 18")

~ . WE
TREES/SHRUBS R ~HABITAT

O\

NOTE: OUTLET STRUCTURE SHOWN IS ONE EXAMPLE.

S N OTHER DESIGNS,/CONFIGURATIONS EMBANKMENT
~PLAN VIEW COULD ACHIEVE SIMILAR PERFORMANCE.
'\ NOT TO SCALE EMERGENCY
FREEBOARD SPILLWAY
=% RISER
EXTREME FLOOD VOLUME (V mafCHECK LOCAL REGULATIONS)
_\ N\ ACCESS
KON
OVERBANK FLOOD VOLUME (V ,»@HECK LOCAL REGULATIONS) 0 BENCH
JCHANNEL PROTECTION VOLUME (V ) _ REVERSE PIPE
WATER QUALITY VOLUME (V )
s I y BARREL
ol Dy AT AT == PERMANENT
AT T T T T T T
,ﬁ%&ﬁﬁ%ﬁ%ﬁiﬂﬂAﬂ STABLE

WETLANDS
HIGH MARSH

CONSTRUCTION STANDARDS AND SPECIFICATIONS
{ADAPTED FROM STORMWATER MANAGER'S RESOURCE CENTER, WWW.STORMWATERCENTER.NET

<http/www stormwatercenter.net> WITH SOME ADDITIONS )

SITE PREPARATION

1. TEMPORARY EROSION CONTROL MEASURES IN ACCORDANCE WITH MNDOT GENERAL CONDITIONS
2573 SHALL BE INSTALLED PRIOR TO THE START OF ANY CONSTRUCTION OPERATION THAT MAY CAUSE
ANY SEDIMENTATION OR SILTATION AT THE SITE.

2. AREAS DESIGNATED FOR BORROW AREAS, EMBANKMENT, AND STRUCTURAL WORKS SHALL BE
CLEARED, GRUBBED AND STRIPPED OF TOPSOIL.

3. VEGETATION AND OTHER MATERIAL SHALL BE CLEARED FROM POND AREA.

4. TOPSOIL SHALL BE STOCKPILED FOR FUTURE USE AS SPECIFIED.

EARTH FILL

1. FILL MATERIAL SHALL BE TAKEN FROM APPROVED BORROW AREAS AND SHALL BE FREE OF ROOTS,

STUMPS, WOOD, RUBBISH, STONES GREATER THAN 6", FROZEN MATERIAL, AND OTHER
OBJECTIONABLE MATERIALS.

2. FILL MATERIAL FOR CENTER OF EMBANKMENT SHALL CONFORM TO UNIFIED SOIL CLASSIFICATION GC,
SC, CH, OR CL AND MUST HAVE AT LEAST 30% PASSING THE #200 SIEVE. CONSIDERATION MAY BE
GIVEN TO THE USE OF OTHER MATERIALS IN THE EMBANKMENT IF DESIGNED BY A GEOTECHNICAL

ENGINEER.
3. MATERIALS USED IN THE OUTER SHELL OF THE EMBANKMENT MUST HAVE THE CAPABILITY TO
SUPPORT VEGETATION OF THE QUALITY REQUIRED TO PREVENT EROSION OF THE EMBANKMENT.
4. AREAS ON WHICH FILL IS TO BE PLACED SHALL BE SCARIFIED PRIOR TO PLACEMENT OF FILL. FILL

MATERIALS SHALL BE PLACED IN MAXIMUM 8 INCH THICK (BEFORE COMPACTION) LAYERS WHICH ARE
TO BE CONTINUOUS OVER THE ENTIRE LENGTH OF THE FILL. THE MOST PERMEABLE BORROW
MATERIAL SHALL BE PLACED IN THE DOWNSTREAM PORTIONS OF THE EMBANKMENT. THE PRINCIPAL
SPILLWAY MUST BE INSTALLED CONCURRENTLY WITH FILL PLACEMENT AND NOT EXCAVATED INTO
THE EMBANKMENT.

5. WHEN REQUIRED BY THE REVIEWING AGENCY THE MINIMUM REQUIRED DENSITY SHALL NOT BE LESS
THAN 95% OF MAXIMUM DRY DENSITY WITH A MOISTURE CONTENT WITHIN 2% OF THE OPTIMUM. EACH
LAYER OF FILL SHALL BE COMPACTED AS NECESSARY TO OBTAIN THAT DENSITY, AND IS TO BE
CERTIFIED BY THE ENGINEER AT THE TIME OF CONSTRUCTION. ALL COMPACTION IS TO BE
DETERMINED BY AASHTO METHOD T-99 (STANDARD PROCTOR).

6. THE CORE OF THE EMBANKMENT SHALL BE PARALLEL TO THE CENTERLINE OF THE EMBANKMENT.
THE TOP WIDTH OF THE CORE SHALL BE A MINIMUM OF FOUR FEET. THE HEIGHT SHALL EXTEND UP TO
AT LEAST THE 10 YEAR WATER ELEVATION OR AS SHOWN ON THE PLANS. THE SIDE SLOPES SHALL BE 1
TO 1 OR FLATTER. THE CORE SHALL BE COMPACTED WITH CONSTRUCTION EQUIPMENT, ROLLERS, OR
HAND TAMPERS TO ASSURE MAXIMUM DENSITY AND MINIMUM PERMEABILITY. IN ADDITION, THE CORE
SHALL BE PLACED CONCURRENTLY WITH THE OUTER SHELL OF THE EMBANKMENT.

STRUCTURE BACKFILL

1. BACKFILL ADJACENT TO PIPES OR STRUCTURES SHALL BE OF THE TYPE AND QUALITY CONFORMING
TO THAT SPECIFIED FOR THE ADJOINING FILL MATERIAL. THE FILL SHALL BE PLACED IN HORIZONTAL
LAYERS NOT TO EXCEED FOUR INCHES IN THICKNESS AND COMPACTED BY HAND TAMPERS OR OTHER
MANUALLY DIRECTED COMPACTION EQUIPMENT. THE MATERIAL NEEDS TO FILL COMPLETELY ALL
SPACES UNDER AND ADJACENT TO THE PIPE.

AT NO TIME DURING THE BACKFILLING OPERATION SHALL DRIVEN EQUIPMENT BE ALLOWED TO
OPERATE CLOSER THAN FOUR FEET, MEASURED HORIZONTALLY, TO ANY PART OF A STRUCTURE.
UNDER NO CIRCUMSTANCES SHALL EQUIPMENT BE DRIVEN OVER ANY PART OF A CONCRETE
STRUCTURE OR PIPE, UNLESS THERE IS A COMPACTED FILL OF 24" OR GREATER OVER THE
STRUCTURE OR PIPE.

CARE OF WATER DURING CONSTRUCTION

1. ALL WORK ON PERMANENT STRUCTURES SHALL BE CARRIED OUT IN AREAS FREE FROM WATER.
TEMPORARY DIKES, LEVEES, COFFERDAMS, DRAINAGE CHANNELS, AND STREAM DIVERSIONS
NECESSARY TO PROTECT THE AREAS TO BE OCCUPIED BY THE PERMANENT WORKS SHALL BE
INSTALLED, AS WELL AS PUMPING AND OTHER EQUIPMENT REQUIRED FOR REMOVAL OF WATER FROM
VARIOUS PARTS OF THE WORK.

AFTER HAVING SERVED THEIR PURPOSE, ALL TEMPORARY PROTECTIVE WORKS SHALL BE REMOVED
OR LEVELED AND GRADED TO THE EXTENT REQUIRED TO PREVENT OBSTRUCTION OF THE FLOW OF
WATER TO THE SPILLWAY OR OUTLET WORKS.

3. STREAM DIVERSIONS SHALL BE MAINTAINED UNTIL THE FULL FLOW CAN BE PASSED THROUGH THE

PERMANENT WORKS.

STABILIZATION AND EROSION CONTROL

1. ALL EXPOSED SURFACES OF THE EMBANKMENT, SPILLWAY, SPOIL AND BORROW AREAS, AND BERMS
SHALL BE STABILIZED BY SEEDING, LIMING, FERTILIZING AND MULCHING IN ACCORDANCE WITH LOCAL
NATURAL RESOURCES CONSERVATION SERVICE STANDARDS AND SPECIFICATIONS. A4-INCH LAYER

-

COLLAR or FILTER
DIAPHRAGM

PROFILE

NOT TO SCALE POND DRAIN

OF TOPSOIL SHALL BE PLACED ON THESE AREAS TO SUPPORT STABILIZING VEGETATION
2. FILTER FABRIC PLACED BENEATH THE RIP-RAP SHALL MEET STATE OR LOCAL DEPARTMENT OF
TRANSPORTATION REQUIREMENTS FOR A CLASS "C" FILTER FABRIC.

DATE | BY
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&
\/\‘/—HIGH FLOW E
d OUTLET S
&
E
a
[4
7
=]
z
RIPRAP %
\ STOP LOG ADJUSTABLE
2 RIPRAP CHANNEL DIVERSION -
WEIR WALL
\ (STOP LOGS) OUTLET TO =]
BMP z
\-| . 32 %
GRANULAR FILTE R BLANKET (MNDOT 3601.2B1) PLAN 8058
— OR GEOTEXTILE FILTER TYPE Ii 855 E
SECTION A=A 2ric 6r EquaL MANHOLE ACCESS s2us
IF LAR}?E BOX OR %» gfé s
GRATE/COVER FOR K
RIPRAP ACCESS %% ig
.ef,c:'” 2
PLAN 588 3
RIPRAP_REQUIREMENTS BLAN 558, 5
2T B8 B NOTE - GRANULAR FILTER BLANKET (MNDOT 3601.281) SE, iy
36770 48" 23 to 38 CY CL3 RN ULAR FILTER \DLANKET REQUIRED SECTION B—B  OR GEOTEXTILE FILTER TYPE Il £572
?gNEN::?JELIJCP YARD 25 APPROYINATELY 2,800 LBS.) LAYERS OF GEOTEXTILE FILTER TYPE Il FABRIC OR EQUAL N 833 é
. OR ENGINEER APPROVED EQUIVALENT _g: °§ k g
SET WEIR AT V, EES = ¢
o INLET PIPE £l Fvamon anp" £,58 E &2
STOP LOG I~ MODIFY BASED ON - o v o
CHANNEL | BMP PERFORMACE 2 .
IF INFILTRATION
f\ POND INLET DETAIL O ATy o R s |3 |:
THAN EXPECTED, 8 5 H
1 M ADD STOP LOGS TO H]
U NTS STOP LOGS Y\ DIVERT MORE FLOW 3 -
TO THE BMP) =
= [}
A 2 :
w PROFILE \ :.; 3, ¢
S TR o @
. 532281
- T N OUTLET TO §§$§g§
RS RRARRAARARS - \/\ BuP £55p= 3
REINFORCED WITH EROSION EE 35 85
CONTROL BLANKET OR tcfssd
STABILIZATION BLANKET i INLET PIPE E8saC =
DEPENDING ON ANTICIPATED 2 HIGH FLOW
VELOCITIES EMERGENCY SPILLWAY & :
/
7
CROSS-SECTION /" "\ ADJUSTABLE DIVIERSION
A—A v NTS
GATE ROD
HIGH CAPACITY & HANDLE
GRATE
5 k =
EMBANKMENT FILL MATERIAL AS SPECIFIED e [ =
APPROX, HML— — — |- 4 E 8 %
. ’ . =
WATER QUALITY OR CHANNEL PROTECTION d—a'-2 5 /B"—: 4 -.- L = _J
RISER PIPE SPILLWAY (MANHOLE) W/GRATE ORIFICE PER HYDRAULIC DESIGN J '3 E = <;E 51:
VALVE FOR DRAINAGE : J - N
/— PIPE AND ASSOCIATED 1\ : B d < Sz
. FIXTURES a - 1— — — — = - R S <
; £ 7 o=
. ] - ; ; O =
VERIFY THAT VALVE x N L % F [@N7))
OPERATION IS NOT OBSTRUCTED = " b N 8
4 _————— EXTEND 1" BEYOND VALVE 5 B 1
WATER QUALITY OR CHANNEL PROTECTION I3 M N "
ORIFICE PER HYDRAULIC DESIGN M - ] % -
RCP OUTLET PIPE [) - 4
PROVIDE APFROPRIATE SCOUR ANTI_SEEPAGE. COLLAR r B L
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CONSTRUCTION STANDARDS AND SPECIFICATIONS
(ADAPTED FROM STORMWATER MANAGER'S RESOURCE CENTER, WWW.STORMWATERCENTER.NET
<http://www.stormwatercenter.net> WITH SOME ADDITIONS)

EMERGENCY

SPILLWAY
SEE CROSS SITE PREPARATION

POND BUFFER %
25 FEET (TYPICAL)
25\' SECTION AA 1. TEMPORARY EROSION CONTROL MEASURES IN ACCORDANCE WITH MNDOT GENERAL CONDITIONS 2573
_——— T = SHALL BE INSTALLED PRIOR TO THE START OF ANY CONSTRUCTION OPERATION THAT MAY CAUSE ANY
SEDIMENTATION OR SILTATION AT THE SITE.
2. AREAS DESIGNATED FOR BORROW AREAS, EMBANKMENT, AND STRUCTURAL WORKS SHALL BE

REVISION DESCRIPTION

CLEARED, GRUBBED AND STRIPPED OF TOPSOIL.

3. VEGETATION AND OTHER MATERIAL SHALL BE CLEARED FROM POND AREA.
4. TOPSOIL SHALL BE STOCKPILED FOR FUTURE USE AS SPECIFIED.

I E

EARTH FILL

1. FILL MATERIAL SHALL BE TAKEN FROM APPROVED BORROW AREAS AND SHALL BE FREE OF ROOTS,
STUMPS, WOOD, RUBBISH, STONES GREATER THAN 6", FROZEN MATERIAL, AND OTHER OBJECTIONABLE
MATERIALS.

2. FILL MATERIAL FOR CENTER OF EMBANKMENT SHALL CONFORM TO UNIFIED SOIL CLASSIFICATION GC,
SC, CH, OR CL AND MUST HAVE AT LEAST 30% PASSING THE #200 SIEVE. CONSIDERATION MAY BE GIVEN
TO THE USE OF OTHER MATERIALS IN THE EMBANKMENT IF DESIGNED BY A GEOTECHNICAL ENGINEER.

3. MATERIALS USED IN THE OUTER SHELL OF THE EMBANKMENT MUST HAVE THE CAPABILITY TO SUPPORT
VEGETATION OF THE QUALITY REQUIRED TO PREVENT EROSION OF THE EMBANKMENT.

4. AREAS ON WHICH FILL IS TO BE PLACED SHALL BE SCARIFIED PRIOR TO PLACEMENT OF FILL. FILL

P

INFLOW g

—— FOREBAY T

| PERMANENT POOL
| 6 TO 8 FEET DEEP

License No.
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MATERIALS SHALL BE PLACED IN MAXIMUM 8 INCH THICK (BEFORE COMPACTION) LAYERS WHICH ARE TO
BE CONTINUOUS OVER THE ENTIRE LENGTH OF THE FILL. THE MOST PERMEABLE BORROW MATERIAL ‘§
SHALL BE PLACED IN THE DOWNSTREAM PORTIONS OF THE EMBANKMENT. THE PRINCIPAL SPILLWAY

OUTFALL

Designed By
Drawn By

MUST BE INSTALLED CONCURRENTLY WITH FILL PLACEMENT AND NOT EXCAVATED INTO THE
EMBANKMENT.
RISER/ 5. WHEN REQUIRED BY THE REVIEWING AGENCY THE MINIMUM REQUIRED DENSITY SHALL NOT BE LESS
BARREL THAN 95% OF MAXIMUM DRY DENSITY WITH A MOISTURE CONTENT WITHIN 2% OF THE OPTIMUM. EACH
LAYER OF FILL SHALL BE COMPACTED AS NECESSARY TO OBTAIN THAT DENSITY, AND IS TO BE
RISER IN CERTIFIED BY THE ENGINEER AT THE TIME OF CONSTRUCTION. ALL COMPACTION IS TO BE DETERMINED
EMBANKMENT BY AASHTO METHOD T-99 (STANDARD PROCTOR).
6. THE CORE OF THE EMBANKMENT SHALL BE PARALLEL TO THE CENTERLINE OF THE EMBANKMENT. THE
TOP WIDTH OF THE CORE SHALL BE A MINIMUM OF FOUR FEET. THE HEIGHT SHALL EXTEND UP TO AT
LEAST THE 10 YEAR WATER ELEVATION OR AS SHOWN ON THE PLANS. THE SIDE SLOPES SHALL BE 17O 1
OR FLATTER. THE CORE SHALL BE COMPACTED WITH CONSTRUCTION EQUIPMENT, ROLLERS, OR HAND
TAMPERS TO ASSURE MAXIMUM DENSITY AND MINIMUM PERMEABILITY. IN ADDITION, THE CORE SHALL BE
PLACED CONCURRENTLY WITH THE OUTER SHELL OF THE EMBANKMENT.

7/ AN
/ ~
/ -

/
MAINTENANCE
ACCESS ROAD

M/m MUM ED 73 STORM LIMIT

Minnesota Pollution Control Agency
520 Lafayette Road

TTY: (651)-282-5332
WEBSITE:www.pca.state.mn.us,

St. Paul, MN 55155-4194
Phone: (651)-296-6300

STRUCTURE BACKFILL
QNI ™ 1. BACKFILL ADJACENT TO PIPES OR STRUCTURES SHALL BE OF THE TYPE AND QUALITY CONFORMING TO
NOTE: OUTL - S) RRNCTURE SHOWN IS ONE EXAMPLE. EMERGENCY THAT SPECIFIED FOR THE ADJOINING FILL MATERIAL. THE FILL SHALL BE PLACED IN HORIZONTAL LAYERS

P LA N \/| EV\/ OT@ =SIGNS,/CONFIGURATIONS OVERFLOW NOT TO EXCEED FOUR INCHES IN THICKNESS AND COMPAGTED BY HAND TAMPERS OR OTHER

\COUQQ ACHIEVE SIMILAR PERFORMANCE. EMBANKMENT MANUALLY DIRECTED GOMPACTION EQUIPMENT. THE MATERIAL NEEDS TO FILL COMPLETELY ALL

‘ EMERGENCY SPACES UNDER AND ADJACENT TO THE PIPE.

SPILLWAY 2. AT NO TIME DURING THE BACKFILLING OPERATION SHALL DRIVEN EQUIPMENT BE ALLOWED TO OPERATE
CLOSER THAN FOUR FEET, MEASURED HORIZONTALLY, TO ANY PART OF A STRUCTURE. UNDER NO

RISER CIRCUMSTANCES SHALL EQUIPMENT BE DRIVEN OVER ANY PART OF A CONCRETE STRUCTURE OR PIPE,
UNLESS THERE IS A COMPACTED FILL OF 24" OR GREATER OVER THE STRUCTURE OR PIPE.

NOT TO SCALE

Qo

) Pz \\Q\\{T\j’/ : ‘
EXTREME FLOOD VOLUME (V P,1(,(,CHECK/,;I_{ L “REGULATIONS)
N \\\\

Oheb
OVERBANK FLOOD VOLUME/!{Q;,Q@P K LOCAL REGULATIONS)

MANUAL

SAFETY
BENCH CARE OF WATER DURING CONSTRUCTION
1. ALL WORK ON PERMANENT STRUCTURES SHALL BE CARRIED OUT IN AREAS FREE FROM WATER.
TEMPORARY DIKES, LEVEES, COFFERDAMS, DRAINAGE CHANNELS, AND STREAM DIVERSIONS
REVERSE PIPE NECESSARY TO PROTECT THE AREAS TO BE OCCUPIED BY THE PERMANENT WORKS SHALL BE
INSTALLED, AS WELL AS PUMPING AND OTHER EQUIPMENT REQUIRED FOR REMOVAL OF WATER FROM
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VARIOUS PARTS OF THE WORK.

2. AFTER HAVING SERVED THEIR PURPOSE, ALL TEMPORARY PROTECTIVE WORKS SHALL BE REMOVED OR
LEVELED AND GRADED TO THE EXTENT REQUIRED TO PREVENT OBSTRUCTION OF THE FLOW OF WATER
TO THE SPILLWAY OR OUTLET WORKS.

3. STREAM DIVERSIONS SHALL BE MAINTAINED UNTIL THE FULL FLOW CAN BE PASSED THROUGH THE
PERMANENT WORKS.

BARREL

STABLE

OUTFALL STABILIZATION AND EROSION CONTROL

1. ALL EXPOSED SURFACES OF THE EMBANKMENT, SPILLWAY, SPOIL AND BORROW AREAS, AND BERMS
SHALL BE STABILIZED BY SEEDING, LIMING, FERTILIZING AND MULCHING IN ACCORDANCE WITH LOCAL

AND PROFILE

TYPICAL POND PLAN

e ANTI—SEEP NATURAL RESOURCES CONSERVATION SERVICE STANDARDS AND SPECIFICATIONS. A 4-INCH LAYER OF [Shest No.

AQUATIC BENCH COLLAR or FILTER TOPSOIL SHALL BE PLACED ON THESE AREAS TO SUPPORT STABILIZING VEGETATION of

FOREBAY P R O F' |— E DIAPHRAGM 2. FILTER FABRIC PLACED BENEATH THE RIP-RAP SHALL MEET STATE OR LOCAL DEPARTMENT OF
NOT TO SCALE POND DRAIN TRANSPORTATION REQUIREMENTS FOR A CLASS "C" FILTER FABRIC.

Sheets




LIMIT 25% OF POND

PERIMETER OPEN GRASS ACCESS BENCH

POND BUFFER

(25 FEET MNIMUM)
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AN \; >
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OUTFALL
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NOTE:

OUTLET STRUCTURE SHOWN IS ONE EXAMPLE.
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RISER/
BARREL
RISER IN
EMBANKMENT
HIGH MARSH
(LESS THAN 6” WATER DEPTH)

CONSTRUCTION STANDARDS AND SPECIFICATIONS
{(ADAPTED FROM STORMWATER MANAGER'S RESOURCE CENTER, WWW.STORMWATERCENTER.NET
<http/www stormwatercenter.net> WITH SOME ADDITIONS )

SITE PREPARATION

1. TEMPORARY EROSION CONTROL MEASURES IN ACCORDANCE WITH MNDOT GENERAL CONDITIONS
2573 SHALL BE INSTALLED PRIOR TO THE START OF ANY CONSTRUCTION OPERATION THAT MAY CAUSE
ANY SEDIMENTATION OR SILTATION AT THE SITE.

2. AREAS DESIGNATED FOR BORROW AREAS, EMBANKMENT, AND STRUCTURAL WORKS SHALL BE
CLEARED, GRUBBED AND STRIPPED OF TOPSOIL.

3. VEGETATION AND OTHER MATERIAL SHALL BE CLEARED FROM POND AREA.

4. TOPSOIL SHALL BE STOCKPILED FOR FUTURE USE AS SPECIFIED.

EARTH FILL

1. FILL MATERIAL SHALL BE TAKEN FROM APPROVED BORROW AREAS AND SHALL BE FREE OF ROOTS,

STUMPS, WOOD, RUBBISH, STONES GREATER THAN 6", FROZEN MATERIAL, AND OTHER
OBJECTIONABLE MATERIALS.

2. FILL MATERIAL FOR CENTER OF EMBANKMENT SHALL CONFORM TO UNIFIED SOIL CLASSIFICATION GC,
SC, CH, OR CL AND MUST HAVE AT LEAST 30% PASSING THE #200 SIEVE. CONSIDERATION MAY BE
GIVEN TO THE USE OF OTHER MATERIALS IN THE EMBANKMENT IF DESIGNED BY A GEOTECHNICAL

ENGINEER.
3. MATERIALS USED IN THE OUTER SHELL OF THE EMBANKMENT MUST HAVE THE CAPABILITY TO
SUPPORT VEGETATION OF THE QUALITY REQUIRED TO PREVENT EROSION OF THE EMBANKMENT.
4. AREAS ON WHICH FILL IS TO BE PLACED SHALL BE SCARIFIED PRIOR TO PLACEMENT OF FILL. FILL

MATERIALS SHALL BE PLACED IN MAXIMUM 8 INCH THICK (BEFORE COMPACTION) LAYERS WHICH ARE
TO BE CONTINUOUS OVER THE ENTIRE LENGTH OF THE FILL. THE MOST PERMEABLE BORROW
MATERIAL SHALL BE PLACED IN THE DOWNSTREAM PORTIONS OF THE EMBANKMENT. THE PRINCIPAL
SPILLWAY MUST BE INSTALLED CONCURRENTLY WITH FILL PLACEMENT AND NOT EXCAVATED INTO
THE EMBANKMENT.

5. WHEN REQUIRED BY THE REVIEWING AGENCY THE MINIMUM REQUIRED DENSITY SHALL NOT BE LESS
THAN 95% OF MAXIMUM DRY DENSITY WITH A MOISTURE CONTENT WITHIN 2% OF THE OPTIMUM. EACH
LAYER OF FILL SHALL BE COMPACTED AS NECESSARY TO OBTAIN THAT DENSITY, AND IS TO BE
CERTIFIED BY THE ENGINEER AT THE TIME OF CONSTRUCTION. ALL COMPACTION IS TO BE
DETERMINED BY AASHTO METHOD T-99 (STANDARD PROCTOR).

6. THE CORE OF THE EMBANKMENT SHALL BE PARALLEL TO THE CENTERLINE OF THE EMBANKMENT.
THE TOP WIDTH OF THE CORE SHALL BE A MINIMUM OF FOUR FEET. THE HEIGHT SHALL EXTEND UP TO
AT LEAST THE 10 YEAR WATER ELEVATION OR AS SHOWN ON THE PLANS. THE SIDE SLOPES SHALL BE 1
TO 1 OR FLATTER. THE CORE SHALL BE COMPACTED WITH CONSTRUCTION EQUIPMENT, ROLLERS, OR
HAND TAMPERS TO ASSURE MAXIMUM DENSITY AND MINIMUM PERMEABILITY. IN ADDITION, THE CORE
SHALL BE PLACED CONCURRENTLY WITH THE OUTER SHELL OF THE EMBANKMENT.

STRUCTURE BACKFILL

1. BACKFILL ADJACENT TO PIPES OR STRUCTURES SHALL BE OF THE TYPE AND QUALITY CONFORMING
TO THAT SPECIFIED FOR THE ADJOINING FILL MATERIAL. THE FILL SHALL BE PLACED IN HORIZONTAL
LAYERS NOT TO EXCEED FOUR INCHES IN THICKNESS AND COMPACTED BY HAND TAMPERS OR OTHER
MANUALLY DIRECTED COMPACTION EQUIPMENT. THE MATERIAL NEEDS TO FILL COMPLETELY ALL
SPACES UNDER AND ADJACENT TO THE PIPE.
AT NO TIME DURING THE BACKFILLING OPERATION SHALL DRIVEN EQUIPMENT BE ALLOWED TO

OTHER DESIGNS/CONFIGURATIONS EMBANKMENT OPERATE CLOSER THAN FOUR FEET, MEASURED HORIZONTALLY, TO ANY PART OF A STRUCTURE.
COULD ACHIEVE SIMILAR PERFORMANCE. UNDER NO CIRCUMSTANCES SHALL EQUIPMENT BE DRIVEN OVER ANY PART OF A CONCRETE
EMERGENCY STRUCTURE OR PIPE, UNLESS THERE IS A COMPACTED FILL OF 24" OR GREATER OVER THE
FREEBOARD SPILLWAY STRUCTURE OR PIPE.
RISER CARE OF WATER DURING CONSTRUCTION
1. ALL WORK ON PERMANENT STRUCTURES SHALL BE CARRIED OUT IN AREAS FREE FROM WATER.
ACCESS TEMPORARY DIKES, LEVEES, COFFERDAMS, DRAINAGE CHANNELS, AND STREAM DIVERSIONS
BENCH NECESSARY TO PROTECT THE AREAS TO BE OCCUPIED BY THE PERMANENT WORKS SHALL BE
INSTALLED, AS WELL AS PUMPING AND OTHER EQUIPMENT REQUIRED FOR REMOVAL OF WATER FROM
VARIOUS PARTS OF THE WORK.
REVERSE PIPE AFTER HAVING SERVED THEIR PURPOSE, ALL TEMPORARY PROTECTIVE WORKS SHALL BE REMOVED
OR LEVELED AND GRADED TO THE EXTENT REQUIRED TO PREVENT OBSTRUCTION OF THE FLOW OF
WATER TO THE SPILLWAY OR OUTLET WORKS.
BARREL 3. STREAM DIVERSIONS SHALL BE MAINTAINED UNTIL THE FULL FLOW CAN BE PASSED THROUGH THE
PERMANENT WORKS.
PERMANENT STABILIZATION AND EROSION CONTROL
POOL (Ve STABLE 1. ALL EXPOSED SURFACES OF THE EMBANKMENT, SPILLWAY, SPOIL AND BORROW AREAS, AND BERMS
OUTFALL SHALL BE STABILIZED BY SEEDING, LIMING, FERTILIZING AND MULCHING IN ACCORDANCE WITH LOCAL
___________ NATURAL RESOURCES CONSERVATION SERVICE STANDARDS AND SPECIFICATIONS. A 4-INCH LAYER
Tl OF TOPSOIL SHALL BE PLACED ON THESE AREAS TO SUPPORT STABILIZING VEGETATION
2. FILTER FABRIC PLACED BENEATH THE RIP-RAP SHALL MEET STATE OR LOCAL DEPARTMENT OF
ANTI—SEEP TRANSPORTATION REQUIREMENTS FOR A CLASS "C" FILTER FABRIC.
COLLAR or FILTER
POND DRAIN DIAPHRAGM
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