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Appendix A: Design Criteria and Regulatory Matrix 

CSAH 112 Reconstruction
CSAH 6 to TH 12
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WATER RESOURCES DESIGN CRITERIA 
Water Resources Engineering for CSAH 112 Reconstruction 
  
The following tables provide a summary of the water resources design criteria to be used 
for the final design of this project.   
 

REFERENCE DESIGN MANUALS AND OTHER DOCUMENTS

Mn/DOT Drainage Manual Drainage design criteria 
Mn/DOT State Aid Manual Drainage design criteria 
MnDOT Road Design Manual Drainage design and erosion control reference 
FHWA HDS-5 Hydraulic Design of Highway Culverts 
FHWA HEC-14 Hydraulic Design of Energy Dissipaters for Culverts and Channels 
FHWA HEC-22 Urban Drainage Design Manual (Storm drainage systems for 

transportation facilities) 
MPCA NPDES Permit Water quality treatment criteria 
MCWD Rules Permit requirements for stormwater management, erosion control, 

shoreline/water body alterations, floodplains, and wetlands 

HYDROLOGY  

Rational Method Drainage Area < 200 acres (Customary, as per Mn/DOT Drainage 
Manual for storm sewer design) 

SCS Method 1 acre < Drainage Area < 2000 acres 

Runoff Coefficient Pavement:  c =  0.9, CN = 98  
Ditches:  c = 0.5, CN = 74 
Minimum:  c = 0.3, CN = 58  

Time of Concentration Minimum Tc:  7 minutes (100% impervious, urban/paved areas) 
Other Areas:  Calculate Tc (Mn/DOT Drainage Manual, Ch. 3.4) 
Include short reaches of sheet flow where applicable 

Rainfall Atlas 14 for Hennepin County Intensity-Duration-Frequency (IDF) 
Curve
Rainfall depths (Atlas 14): 
- 100-year = 7.3 in. 
- 50-year = 6.3 in. 
- 10-year = 4.3 in. 
- 2-year = 2.9 in. 

Models/Design Software Geopak Drainage
HydroCAD
HY-8
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CATCH BASINS/MANHOLES/STORM SEWER

Castings/
Placement 

Place CBs where practical upstream of intersections, crosswalks, pedestrian 
ramps, and at low points.  Do not place CBs on curb radius, unless absolutely 
necessary. 

Structures 400 ft. maximum spacing for 15 in. to 54 in. diameter pipe. 
600-800 ft. maximum spacing for larger than 54 in. diameter pipe. 
Angle between pipes greater than or equal to 90 degrees wherever possible. 
48-inch minimum structure diameter is desired for all structures.  Smaller 
diameters may be used for lead structures if needed to achieve physical 
clearances. 
Precast concrete structures are preferred.  
Design H (see note above), C or G, A or F, or 4020, SD-48, SD-60, SD-72, 
SD-84, SD-96 

Storm Sewer Full flow capacity > rational method peak discharge for design event.
Capacity calculated using Manning’s equation (Manning’s n=0.012 for RCP). 
Design Event = 10-year 
Max velocity in storm sewer pipes = 14 ft/s (check for hydraulic jump if 
greater)
Max velocity discharging to ponds = 10 ft/s. 
Min velocity in pipes = 3 ft/s (during design storm flow).  If < 3 fps, use 80% 
full flow capacity to account for sediment. 
The minimum depth of cover for RCP or CMP (as measured from the top of 
pipe) shall be as follows: 

o 1.25 ft. under rigid pavement 
o 1.75 ft. under flexible 

Min pipe size = 15” for trunk; 12” for leads if needed to attain minimum 
velocity or to attain cover. 
Use MnDOT certified RC pipe underneath mainline. 

Culverts Design Event = 50-year storm minimum 
- For Long Lake Creek culvert, use 100-year storm 
- Freeboard = the larger of 1 ft. or 2 times the velocity head. 
SCS Curve Number Design Method 
Max velocity in new culverts, Vo = 12 ft/s 
Minimum Size:  

o CSAH Centerline = 18 in 
In general, new centerline culverts shall be concrete.  Other pipe material will 
be considered based on engineering judgment. 
Corrugated steel pipe shall be used under driveways and secondary roads.  No 
spiral metal pipe is allowed. 
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Ditches Permanent roadside ditch linings shall have a 100-year frequency while 
temporary linings shall be designed for the 2-year frequency. 
Channel side slopes shall not exceed the angle of repose of the soil and/or 
lining and shall be 1V:3H or flatter. 
Channel side slopes should meet requirements for clear zones as specified in 
the MnDOT Road Design Manual. 
Ditch depths shall be at least 4 ft. wherever possible in order to provide 
adequate drainage for the base of the road. 
Channel freeboard shall be the larger of one foot or two velocity heads. 

Water Quality 
(Based on 
NPDES as 
governing
criteria)

Dead pool storage = 1800 cu. ft. per acre of drainage area. 
Water Quality Volume (WQV) = 1” runoff from new impervious surface 

Physical
Design Criteria 

Wet Detention Basin
Provide access for future maintenance. 
Prevent short-circuiting of flow from inlets to outlets. 
Min. depth = 3 feet; Max. depth = 10 feet. 
Side slopes equal to or flatter than 1v:4h, if possible. 
Min. bench = 10 feet at 1v:10h. 

Permits NPDES 
MCWD 
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Entity 
 

Surface Water Quantity Surface Water Quality Floodplain and Waterbody Crossings & 
Structures 

Wetland Quality Erosion & Sediment Control and 
Shoreline & Streambank Stabilization 

Minnehaha Creek 
Watershed District 
 
(Minnehaha Creek 
Watershed District 
Comprehensive 
Water Resources 
Management Plan, 
2010, and Rules 
[adopted 2010 -
2011]) 
 
Permits will likely be 
needed for the 
following rules: 
- Erosion control 
- Floodplain 

Alteration 
- Shoreline and 

Streambank 
Stabilization 

- Stormwater 
Management 

- Waterbody 
Crossings & 
Structures 

- Wetland 
Protection 

See “Stormwater Management Rule” 
RATE CONTROL   
(a) Linear Transportation Reconstruction shall 

result in no net increase in the peak runoff 
rate for the 1-, 10- and 100-year design 
storms  

(b) No increase in peak runoff rates for the 1-, 
10- and 100-year design storms within a 
specific drainage area of the site that will 
create or exacerbate drainage or erosion 
problems. 

VOLUME CONTROL 
(a) The required level of treatment is 

dependent on the increase in impervious 
surface for linear reconstruction projects: 
i. <10,000 SF   None 
ii. > 10,000 SF & < 1 AC None 
iii. > 1 AC   YES 

(b) If iii applies, abstract the first 1” of rainfall 
from the added impervious surfaces.  
Credit will be calculated using industry 
accepted hydrologic models and Appendix 
A: Volume Abstraction Credit Schedule.  

(c) If meeting abstraction requirements is not 
feasible, abstract runoff to the greatest 
extent feasible (0.5” min.) and provide 
phosphorus control equivalent to that 
achieved through abstraction of 1” of 
rainfall. Infeasibility will demonstrated by 
an Abstraction Analysis (See Rule). 

The construction of sidewalks and trails that 
will not exceed 12 feet in width and will be 
bordered on the downgradient side(s) by a 
pervious buffer averaging at least one-half the 
width of the sidewalk or trail is exempt. 

See “Stormwater Management Rule” 
PHOSPHORUS CONTROL:  
(a) The required level of treatment is 

dependent on the increase in impervious 
surface for linear reconstruction projects: 
i. <10,000 SF   None 
ii. > 10,000 SF & < 1 AC YES 
iii. > 1 AC   YES 

(b) No net increase in phosphorus loading 
from existing conditions for the added 
impervious surfaces. 

REGIONAL STORMWATER MANAGEMENT   
See “Stormwater Management Rule” Section 
7 if construction of a regional treatment 
facility is proposed.  

IMPACT ON DOWNSTREAM WATERBODIES 
(a) No new point source may discharge to a 

waterbody without pretreatment 
(sediment & nutrient removal).  

(b) See Table 1 of the Rule for limits on 
allowable changes to the bounce, the 
duration of inundation, or runout control 
elevation for any downstream lake or 
wetland. 

i. Note: Wetlands of all management 
classes exist along the corridor. 

The construction of sidewalks and trails that 
will not exceed 12 feet in width and will be 
bordered on the downgradient side(s) by a 
pervious buffer averaging at least one-half the 
width of the sidewalk or trail is exempt. 

FLOODPLAIN ALTERATION 
See “Floodplain Alteration Rule” 
(a) No net decrease in storage capacity below 

the projected 100-year HWL of a 
waterbody.  See section (C) for exceptions. 

i. Floodplain storage mitigation shall 
occur before any fill is placed in the 
floodplain. 

ii. This requirement does not apply to fill 
in a waterbody other than a 
watercourse if the applicant shows that 
the proposed fill, together with the 
filling of all other properties on the 
waterbody to the same degree of 
encroachment as proposed by the 
applicant, will not cause high water or 
aggravate flooding on other properties 
and will not unduly restrict flood flows. 

(b) No increase in the 100-year flood 
elevation of a watercourse. 

WATERBODY CROSSINGS & STRUCTURES 
See “Waterbody Crossings & Structures Rule 
 Applies to waterbody alterations to enclose 

it in a pipe or culvert. 
 May be waived if Board determines 

waterbody has already been 
altered/degraded. 

(a) Retain adequate hydraulic capacity 
(b) Preserve aquatic and upland wildlife 

passage along each bank and may require 
an upland bank, multiple offset culverts, or 
wildlife shelf above bankfull height. 
i. See rule for more information. 

(c) Shall not adversely affect water quality. 

See “Wetland Protection Rule” 
 No new point source may discharge to a 

wetland without pretreatment for sediment 
and nutrient removal.  Pretreatment may be 
provided by nonstructural means. 

 The District regulates activity impacting 
wetlands pursuant to the Wetland 
Conservation Act and the Watershed Law.  

REPLACEMENT/MITIGATION 
(a) Site wetland replacement in the following 

order of priority: 
i. On site; 
ii. Within the same subwatershed as the 

impacted wetland (see Appendix 1); 
iii. Within the District. 

BUFFER 
(a) Any activity that requires certain permits 

and that increases the imperviousness of 
the subject parcel must provide for buffer 
adjacent to each wetland and public 
waters wetland.  
i. Buffer must be provided on that part 

of the wetland edge that is 
downgradient from the activity or 
construction and around each wetland 
that will be disturbed. 

(b) The minimum buffer width is dependent 
on the management class of each wetland 
(see Section 6). 
i. Note: Wetlands of all management 

classes exist along the corridor. 
(c) See Sections 7 for buffer vegetation 

requirements. 

EROSION & SEDIMENT CONTROL 
See “Erosion Control Rule” 
 Prepare and implement erosion control plan 

meeting the requirements of the rule.  

SHORELINE & STREAMBANK STABILIZATION 
See “Shoreline & Streambank Stabilization 
Rule” 
 Applicable to new riprap placed along 

shorelines or streambanks. 
 Applicable to maintenance of existing riprap 

if new material will also be placed. 
 Must include detailed erosion intensity 

calculations of the shoreline (see section 3) 
or streambank (see section 4). 

(a) The proposed stabilization practice shall 
be consistent with the calculated erosion 
intensity (shorelines) or shear stress 
(streambanks). 

(b) Practices proposed at slopes steeper than 
1v:2h shall be evaluated as retaining walls 
(see section 12). 

(c) See section 6 for the criteria for 
stabilization techniques of high erosion 
intensity shorelines. 

 

City of Orono 
 
(Orono City Code, 
2003 [updated 
2010]; and Orono 
Surface Water 
Management Plan, 
January 2011) 
 
Permits for land-

 Future peak rates of discharge from new 
development and redevelopment will not 
exceed pre-development peak rates of 
discharge for the 1-yr or 2-yr, 10-yr and 100-
yr, 24-hr storm events. 

 Critical event analysis shall be used for 
establishing 100-year high water levels for 
stormwater ponds and wetlands with the 
higher level obtained from the 100-year, 24-
hour rainfall or the 100-year, 10-day runoff 

 Newly constructed stormwater outfalls to 
public waters must provide for filtering or 
settling of suspended solids and skimming of 
surface debris before discharge.  

 Minimum standard is water quality 
treatment that meets the requirements of 
the NPDES construction site permit. 

 Sites needing to obtain an NPDES 
construction site permit will be required to 
reduce phosphorus loadings over current 

 No net loss of flood storage in natural or 
constructed systems. 

FLOODWAY CONDITIONAL USES 
 No increase in the stage of the 100-year or 
regional flood. 

 Elevation to the regulatory flood protection 
elevation shall be provided where failure or 
interruption of these transportation facilities 
would result in danger to the public health or 
safety or where such facilities are essential to 

BUFFERS 
Wetland buffer must be created or existing 
buffer areas must be maintained when project 
is within 50 feet of a wetland.  Additional 
requirements include: 
 When the wetland is required to be replaced 
or restored, or when the wetland is being 
altered; 

 When any construction or land alteration 
activity that does not fall within the meaning 

 A SWPPP meeting the City’s Construction Site 
Runoff Control Ordinance dated 2009 or later 
and meeting the NPDES permit must be 
prepared (submit 2 copies). 

 An erosion and sedimentation control plan 
specifying the measures to be used before, 
during and after construction until the soil 
and slope are stabilized by permanent cover. 

 Disturbed areas must be stabilized and 
protected as soon as possible and facilities or 
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Entity 
 

Surface Water Quantity Surface Water Quality Floodplain and Waterbody Crossings & 
Structures 

Wetland Quality Erosion & Sediment Control and 
Shoreline & Streambank Stabilization 

disturbing activity 
and wetlands will be 
required unless 
incorporated into 
municipal consent 
process. 

 

event being used as the designated high 
water level. 

 Freeboard of 2 feet is required from the high 
water level to the low floor of an adjacent 
building. 

 Linear projects will be required to implement 
runoff volume management practices for 
new impervious surfaces such that these 
surfaces cause no increase in runoff volume.   
o Linear projects will need to consider 

whether additional runoff volume 
management practices might feasibly be 
incorporated for existing impervious 
surfaces, as well. 

ALLOWABLE CHANGE IN BOUNCE FOR 
DISCHARGE TO WETLANDS: 
(a) “Preserve”  at or below existing 
(b) “Manage 1”  as above + 0.5 ft. 
(c) “Manage 2”  as above + 0.5 ft. 
(d) “Manage 3”  no requirement 

conditions.  Where existing land cover has 
previously been altered from the natural 
condition, a 20% reduction in P loading over 
current rates for current conditions will be 
required.  For redevelopment projects, only 
disturbed areas fall under this requirement. 

 Outlet skimming is required in all water 
quality ponds.  Skimming shall occur for up to 
the 10-year, 24-hour event.   
o The use of submerged pipes to provide 

skimming is not allowed. 

PHOSPHORUS LOAD LIMITS FOR DISCHARGE 
TO WETLANDS: 
(a) “Preserve”  0.14 lbs/ac/yr 
(b) “Manage 1”  0.28 lbs/ac/yr 
(c) “Manage 2”  200 ppb 
(d) “Manage 3”  225 ppb 
 
 
 

the orderly functioning of the area.  
 

of 'redevelopment' has the potential to 
adversely impact a wetland.  

STANDARDS 
 All hard-surface runoff must be treated in 
accordance with the requirements of the city 
and the watershed district.  

 Discharge into the wetlands – maximum 
allowable as allowed by the city engineer in 
accordance with the city's surface water 
management plan and the appropriate 
MCWD requirements.  

A permit is required for wetland alteration –
water storage must be provided in an amount 
compensatory to that removed.  

methods used to retain sediment on the site.  

City of Long Lake 
 
(Long Lake City 
Ordinances, [2003 
& 2006]; and Long 
Lake Water 
Resources 
Management Plan, 
2010) 
 
Permits for 
Erosion/Sediment 
Control, as well as 
variances for work 
within the 
Shoreland Overlay, 
Wetland Protection, 
and Water 
Management 
Overlay Districts 
may be required 
unless incorporated 
into municipal 
consent process. 

 No increase in runoff rates for the 1-, 10-, 
and 100-year rainfall events as indicated in 
the Water Resources Management Plan. 

 Maintain freeboard between HWL of new 
ponds and low floor, including basement 
floor, elevation as follows: 
o 2 ft. above the 100-year HWL, or 
o 2 ft. above the emergency overflow 

elevation. 
 Increased volumes of runoff due to 
development should be minimized by: 
o Abstraction;  
o Limiting impervious cover; 
o And encouraging infiltration of storm 

water where soil conditions are 
appropriate. 

WET DETENTION POND DESIGN 
 Size ponds using NURP design that achieves a 
total phosphorus removal efficiency of 65% 
or greater for each pond or series of ponds. 

 Physical design features: 
o Permanent pool volume > runoff volume 

from 2.5” rainfall. 
o Permanent pool depth: 

- Minimum depth = 4 ft. 
- Mean depth = 3 – 4 ft. depending on 

overall pond size. 
- Maximum depth = 10 ft. 

o Max. length to max. width ratio > 3:1  
 Use baffles or ponds in series if 3:1 ratio 
is not achievable. 

o Min. bench width = 15 ft. at 1v:10h max. 
slope  

o Max. 1v:3h side slopes below NWL. 
o Provide settling forebay at pond inlets. 
o Skimming for the 1-year event. 
o Max. 1v:3h side slopes above NWL. 
o Emergency overflow above the 100-year 

design storm HWL. 

 No net loss of floodplain storage from 
development or redevelopment projects. 

 Public utility facilities, roads, railroad tracks, 
and bridges within the floodplain should be 
designed to minimize increases in flood 
elevations and should be compatible with 
existing local comprehensive floodplain 
development plans.  

CONDITIONAL USES IN SHORELAND AREAS 
 A thorough evaluation of the water body and 
the topographic, vegetation, and soil 
conditions on the site shall be made to 
ensure the prevention of soil erosion or other 
possible pollution of public waters, both 
during and after construction; 

 The visibility of structures and other facilities 
as viewed from public waters is limited; 

The Wetland Protection District consists of all 
upland within fifty feet (50') of the wetland 
boundary of wetlands identified in the Water 
Resource Management Plan that drain to the 
waterbody. 
o Include any water course, natural drainage 

system, water body, or wetland that may 
be subject to periodic flooding, overflow, or 
seasonally high water tables. 

o Ponds are not permitted unless 
conditionally permitted. 

o Minimum buffer width = 25 feet 
 
  
 
 
 
 
 
 
 
 

 Land disturbing or filling activities shall be 
required to be permitted by the City of Long 
Lake and may be required to be permitted by 
the MCWD. 

 Land disturbing activities shall provide for silt 
fencing, catch basin inlet protection and rock 
construction entrances consistent with the 
BMPs required by MCWD rules and the Long 
Lake WRMP. 

 Care must be taken to ensure that the 
introduction of storm water into natural 
ravine and drainage way systems and flow 
within the ravines does not cause bank 
erosion. 

MPCA 
 

 When there is an increase in impervious 
coverage of > 1 acre, a volume equivalent to 
1” of runoff from the new impervious surface 

 Water quality volume is equal to 1ʺ of runoff 
from new impervious surfaces created by the 
project for projects in which the ultimate 

  Stormwater must be discharged in a manner 
that does not cause nuisance conditions, 
erosion in receiving channels or on 

FOR DRAINAGE TO LONG LAKE 
 All exposed soil areas must be stabilized as 
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Entity 
 

Surface Water Quantity Surface Water Quality Floodplain and Waterbody Crossings & 
Structures 

Wetland Quality Erosion & Sediment Control and 
Shoreline & Streambank Stabilization 

(General 
Stormwater 
NPDES/SDS Permit 
issued August 1, 
2013) 
 
NPDES permit(s) and 
Stormwater 
Pollution Prevention 
Plan(s) will be 
required. 
 
IMPAIRED OR 
SPECIAL WATERS: 
-  Long Lake is 

impaired for 
nutrients & is w/in 
1 mile. 

- Stubbs Bay is 
impaired for 
nutrients, but is 
expected to be > 1 
mile from project. 

- Tanager Lake is 
impaired for 
nutrients, but is 
expected to be > 1 
mile from project. 

* As each segment 
progresses to final 
design, these 
should be verified. 

must be retained on site.  Restrictions on 
infiltration include: 
o < 3 ft. separation to season high 

groundwater elevation or top of bedrock 
o Where high levels of soil or groundwater 

contamination that could be mobilized 
o Where predominantly Hydrologic Soil 

Group D exists unless allowed by local MS4 
o Where Drinking Water Supply Mgmt Area 

exists unless allowed by local MS4 
o Where native soil infiltration rates are > 

8.3 inches per hour unless soils are 
amended to reduce rate or unless allowed 
by local MS4 

 For linear projects with limited r/w that 
cannot obtain easement, the project must 
maximize the volume that is treated prior to 
discharge to surface waters using: 
o Smaller wet ponds and/or 
o Grassed swales and/or 
o Filtration systems and/or 
o Grit chambers. 
o Must document attempts to obtain r/w in 

the SWPPP. 
 Infiltration/Filtration Design parameters: 
o Water quality volume = 1” of runoff from 

new impervious surfaces (less the volume 
treated by another BMP on site). 

o 48 hours maximum detention time. 
o Filtration design to have a minimum 80% 

TSS removal. 
o The specific BMP(s) chosen must have 

pretreatment that removes to the 
maximum extent possible: 
- Settleable solids 
- Floating materials 
- Oils and grease 

 

development replaces pervious surfaces with 
one or more acres of accumulative 
impervious surface. 
o The preferred treatment is infiltration 

where site and soil conditions allow.  See 
adjacent column for design parameters. 

DETENTION BASIN DESIGN 
 For pretreatment or when infiltration or 
filtration is not possible. 

 Permanent volume = 1800 cu. ft. per acre of 
drainage area. 
o Permanent pool depth > 3 ft. 
o Permanent pool depth < 10 ft. 
 Water quality volume = 1” of runoff from 
new impervious surfaces (less the volume 
treated by another BMP on site). 

 Water quality volume maximum discharge 
shall be no more than 5.66 cfs per acres of 
surface area of the pond at the water quality 
volume. 

 Prevent short circuiting and the discharge of 
floating debris. 

 Basin outlets must have energy dissipation. 
 Provide stabilized emergency overflow. 
 Design must include adequate maintenance 
access.  
o Typically 8 ft. wide 

 
Other treatment practices such as grasses 
swales, small ponds, grit chambers, etc. are 
required prior to discharge to surface waters 
for road projects where the lack of right of way 
restricts the ability to construct ponds or 
infiltration basins.   

downslope properties, or inundation in 
wetlands causing significant adverse impacts 
to the wetlands. 
 

 

soon as possible but no later than 7 days 
after construction activity has temporarily or 
permanently ceased in that portion. 

 Temp sediment basin is required If > 5 acres 
of disturbed soil drain to a common location, 
prior to runoff leaving the construction site 
and before entering surface waters. 

DRAINAGE TO OTHER AREAS 
 All exposed soil with a continuous positive 
slope within 200 ft. of a surface water 
(including a stormwater conveyance system) 
must have temporary erosion control or 
permanent cover for exposed soil areas 
within 24 hours of connecting to surface 
water. 

 Sediment control practices must minimize 
sediment from entering surface waters, 
including curb and gutter systems and storm 
sewer inlets. 

 There shall be no unbroken slope length 
greater than 75 feet for slopes with a grade 
of 3:1 or steeper.   

 All exposed soil areas must be stabilized as 
soon as possible but no later than 14 days 
after construction activity has temporarily or 
permanently ceased in that portion. 

 Temp. soil stockpiles must have effective 
sediment controls and can not be placed in 
surface waters, including curb and gutter and 
ditches. 

 Temp. sediment basins are required when > 
10 acres of disturbed soil drain to a common 
location. See permit for design standards. 

Minnesota 
Department of 
Health  
 
(MDH Source 
Water 
Assessments, 
2012) 

Contact MDH for more information concerning Well Head Protection Plans for Orono Well Number 2 and 3 Well Head Protection Area and Long Lake Well Number 2 Well Head Protection Area.  These areas may also be referred to as Long Lake East, 
Long Lake West, and Orono 3 Well Head Protection Areas, according to the County Well Index.   
 
Long Lake East and West are both classified as “Low Vulnerability”; Orono 3 is classified as “Not Vulnerable”. 
 
See Map PDFs 
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Trunk (5100s) 10/23/2013

GEOPAK DRAINAGE STORM DRAIN COMPUTATION SHEET
CSAH 112 - CSAH 6 TO TH 12 DRAFT PRELIMINARY DESIGN COMP. BY: JAD DATE: 09/24/13
HENNEPIN COUNTY DESIGN FREQUENCY: 10 YRS INVERT ELEV'S ARE TO: x  CENTER OF STRUCTURE CHECKED BY: LAG DATE: 09/24/13

 LOW PT FREQUENCY: 10 YRS SHEET NO. 1

PIPE DETAILS
RAINFALL FLOW DO PIPE INVERT APPROX. TOP OF

CUM INTEN- VEL. FULL APPROX PIPE PIPE NOT ELEVATION CASTING ELEV.
LOCATION AREA CUM SUM Tc SITY TOTAL Q V normal PIPE PIPE SLOPE CLASS USE

(acre) C C X A (min) (in/hr) (cfs) V out CAP. LENGTH (%) SIZE MAT'L OR P.E. UPPER LOWER FALL UPPER LOWER REMARKS
NUMBER TYPE STREET OR STATION (ft/s) (cfs) (ft) GAGE ALT. END END (ft) END END

ON EB112A
5100 FROM 1057+76.000000 36.0 LT 0.32 0.83 0.26 7.0 7.1 1.9 7.10 12.0 400.1 2.92 15 in Concrete 1022.25 1010.56 11.69 1026.50 1014.81  
5101 TO 1053+76.000000 29.5 LT 7.10

ON EB112A
5101 FROM 1053+76.000000 29.5 LT 0.82 0.82 0.67 7.9 6.9 4.7 9.71 13.0 346.1 3.43 15 in Concrete 1010.46 998.58 11.87 1014.81 1002.83  
5102 TO 1050+30.000000 22.6 LT 9.70

ON EB112A
5102 FROM 1050+30.000000 22.6 LT 1.20 0.82 0.98 8.5 6.7 6.6 5.50 8.8 50.9 0.60 18 in Concrete 998.31 998.00 0.31 1002.83 1000.99  
5103 TO 1049+80.526852 34.5 LT 3.75

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00  
0 TO 0 0.0 RT 0.00

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00  
0 TO 0 0.0 RT 0.00

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00  
0 TO 0 0.0 RT 0.00

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00  
0 TO 0 0.0 RT 0.00

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00
0 TO 0 0.0 RT 0.00

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00
0 TO 0 0.0 RT 0.00

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00
0 TO 0 0.0 RT 0.00

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00
0 TO 0 0.0 RT 0.00

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00
0 TO 0 0.0 RT 0.00

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00  
0 TO 0 0.0 RT 0.00

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00  
0 TO 0 0.0 RT 0.00

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00  
0 TO 0 0.0 RT 0.00

STRUCTURE
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Trunk (5200s) 10/23/2013

GEOPAK DRAINAGE STORM DRAIN COMPUTATION SHEET
CSAH 112 - CSAH 6 TO TH 12 DRAFT PRELIMINARY DESIGN COMP. BY: JAD DATE: 09/24/13
HENNEPIN COUNTY DESIGN FREQUENCY: 10 YRS INVERT ELEV'S ARE TO: x  CENTER OF STRUCTURE CHECKED BY: LAG DATE: 09/24/13

 LOW PT FREQUENCY: 10 YRS SHEET NO. 2

PIPE DETAILS
RAINFALL FLOW DO PIPE INVERT APPROX. TOP OF

CUM INTEN- VEL. FULL APPROX PIPE PIPE NOT ELEVATION CASTING ELEV.
LOCATION AREA CUM SUM Tc SITY TOTAL Q V normal PIPE PIPE SLOPE CLASS USE

(acre) C C X A (min) (in/hr) (cfs) V out CAP. LENGTH (%) SIZE MAT'L OR P.E. UPPER LOWER FALL UPPER LOWER REMARKS
NUMBER TYPE STREET OR STATION (ft/s) (cfs) (ft) GAGE ALT. END END (ft) END END

ON WB112A
5200 FROM 1062+88.000000 19.0 LT 0.62 0.83 0.51 7.0 7.1 3.6 4.40 4.9 164.1 0.50 15 in Concrete 1022.60 1021.78 0.82 1026.85 1026.66  
5201 TO 1064+52.000000 25.0 LT 4.22

ON WB112A
5201 FROM 1064+52.000000 25.0 LT 1.80 0.83 1.49 7.6 7.0 10.4 5.63 12.1 278.0 0.50 21 in Concrete 1021.28 1019.89 1.39 1026.66 1027.27  
5202 TO 1067+30.000000 25.0 LT 5.90

ON WB112A
5202 FROM 1067+30.000000 25.0 LT 1.94 0.82 1.60 8.4 6.8 10.8 5.73 12.1 200.1 0.50 21 in Concrete 1019.79 1018.79 1.00 1027.27 1026.62  
5203 TO 1069+30.000000 19.0 LT 6.02

ON WB112A
5203 FROM 1069+30.000000 19.0 LT 2.43 0.82 2.00 9.0 6.6 13.1 6.05 17.3 400.0 0.50 24 in Concrete 1018.54 1016.54 2.00 1026.62 1024.11  
5204 TO 1073+30.000000 19.0 LT 5.31

ON WB112A
5204 FROM 1073+30.000000 19.0 LT 3.44 0.83 2.84 10.1 5.6 15.9 6.25 17.3 315.0 0.50 24 in Concrete 1016.44 1014.86 1.58 1024.11 1020.16  
5206 TO 1076+45.000000 19.0 LT 6.58

ON WB112A OUTLET ELEV. TO BE 
5206 FROM 1076+45.000000 19.0 LT 4.75 0.82 3.91 11.0 5.4 21.1 8.92 33.6 69.8 1.00 24 in Concrete 1009.95 1009.25 0.70 1020.16 1012.00 CONFIRMED
5207 TO 1076+74.730424 104.1 LT 8.64

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00  
0 TO 0 0.0 RT 0.00

ON WB112A
5205 FROM 1078+90.000000 19.0 LT 0.54 0.81 0.44 7.0 7.1 3.1 4.25 4.9 245.0 0.50 15 in Concrete 1012.81 1011.59 1.23 1017.06 1020.16
5206 TO 1076+45.000000 19.0 LT 4.33

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00
0 TO 0 0.0 RT 0.00

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00
0 TO 0 0.0 RT 0.00

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00
0 TO 0 0.0 RT 0.00

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00
0 TO 0 0.0 RT 0.00

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00  
0 TO 0 0.0 RT 0.00

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00  
0 TO 0 0.0 RT 0.00

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00  
0 TO 0 0.0 RT 0.00

STRUCTURE
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Trunk (5250s) 10/23/2013

GEOPAK DRAINAGE STORM DRAIN COMPUTATION SHEET
CSAH 112 - CSAH 6 TO TH 12 DRAFT PRELIMINARY DESIGN COMP. BY: JAD DATE: 09/24/13
HENNEPIN COUNTY DESIGN FREQUENCY: 10 YRS INVERT ELEV'S ARE TO: x  CENTER OF STRUCTURE CHECKED BY: LAG DATE: 09/24/13

 LOW PT FREQUENCY: 10 YRS SHEET NO. 3

PIPE DETAILS
RAINFALL FLOW DO PIPE INVERT APPROX. TOP OF

CUM INTEN- VEL. FULL APPROX PIPE PIPE NOT ELEVATION CASTING ELEV.
LOCATION AREA CUM SUM Tc SITY TOTAL Q V normal PIPE PIPE SLOPE CLASS USE

(acre) C C X A (min) (in/hr) (cfs) V out CAP. LENGTH (%) SIZE MAT'L OR P.E. UPPER LOWER FALL UPPER LOWER REMARKS
NUMBER TYPE STREET OR STATION (ft/s) (cfs) (ft) GAGE ALT. END END (ft) END END

ON EB112B CONNECT TO OFFSITE
5250 FROM 1090+95.000000 41.0 LT 1.07 0.71 0.76 12.0 5.2 3.9 6.44 7.9 176.1 1.28 15 in Concrete 1018.78 1016.53 2.25 1023.03 1020.78 DI
5252 TO 1089+19.000000 19.0 LT 6.43

ON WB112A
5252 FROM 1089+19.000000 19.0 LT 1.95 0.74 1.44 12.5 5.1 7.3 6.42 10.5 400.0 0.85 18 in Concrete 1016.28 1012.88 3.40 1020.78 1017.38  
5253 TO 1085+19.000000 19.0 LT 6.42

ON WB112A
5253 FROM 1085+19.000000 19.0 LT 2.92 0.76 2.23 13.5 4.9 10.9 7.09 15.8 94.0 0.85 21 in Concrete 1012.63 1011.83 0.80 1017.38 1016.58  
5256 TO 1084+25.000000 19.0 LT 7.06

ON WB112A OUTLET ELEV. TO BE
5256 FROM 1084+25.000000 19.0 LT 4.26 0.77 3.29 13.7 4.8 15.9 8.31 24.5 57.3 1.00 24 in Concrete 1009.57 1009.00 0.57 1016.58 1016.83 CONFIRMED
5257 TO 1084+07.119677 95.5 LT 8.05

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00  
0 TO 0 0.0 RT 0.00

ON NBWILLOW PIPE RUN MAY BE IN
5251 FROM 2103+20.000000 49.0 LT 0.53 0.72 0.38 12.0 5.2 2.0 4.78 6.7 84.0 0.93 15 in Concrete 1017.31 1016.53 0.78 1021.56 1020.78 CONFLICT WITH SIGNAL 
5252 TO 1089+19.000000 19.0 LT 4.77 POLE

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00  
0 TO 0 0.0 RT 0.00

ON WB112A
5254 FROM 1081+35.000000 19.0 LT 0.77 0.80 0.62 7.0 7.1 4.4 4.54 4.9 153.0 0.50 15 in Concrete 1011.82 1011.05 0.77 1015.57 1015.73
5255 TO 1082+88.000000 19.0 LT 4.94

ON WB112A
5255 FROM 1082+88.000000 19.0 LT 1.11 0.80 0.88 7.6 7.0 6.2 5.01 8.0 137.0 0.50 18 in Concrete 1010.80 1010.12 0.69 1015.73 1016.58
5256 TO 1084+25.000000 19.0 LT 3.56

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00
0 TO 0 0.0 RT 0.00

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00
0 TO 0 0.0 RT 0.00

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00
0 TO 0 0.0 RT 0.00

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00  
0 TO 0 0.0 RT 0.00

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00  
0 TO 0 0.0 RT 0.00

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00  
0 TO 0 0.0 RT 0.00

STRUCTURE
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Trunk (5300s) 10/23/2013

GEOPAK DRAINAGE STORM DRAIN COMPUTATION SHEET
CSAH 112 - CSAH 6 TO TH 12 DRAFT PRELIMINARY DESIGN COMP. BY: JAD DATE: 09/24/13
HENNEPIN COUNTY DESIGN FREQUENCY: 10 YRS INVERT ELEV'S ARE TO: x  CENTER OF STRUCTURE CHECKED BY: LAG DATE: 09/24/13

 LOW PT FREQUENCY: 10 YRS SHEET NO. 4

PIPE DETAILS
RAINFALL FLOW DO PIPE INVERT APPROX. TOP OF

CUM INTEN- VEL. FULL APPROX PIPE PIPE NOT ELEVATION CASTING ELEV.
LOCATION AREA CUM SUM Tc SITY TOTAL Q V normal PIPE PIPE SLOPE CLASS USE

(acre) C C X A (min) (in/hr) (cfs) V out CAP. LENGTH (%) SIZE MAT'L OR P.E. UPPER LOWER FALL UPPER LOWER REMARKS
NUMBER TYPE STREET OR STATION (ft/s) (cfs) (ft) GAGE ALT. END END (ft) END END

ON EB112B CONNECT TO OFFSITE
5300 FROM 1096+20.000000 32.8 LT 1.88 0.63 1.19 15.0 4.6 5.4 6.61 7.4 318.7 1.13 15 in Concrete 1019.34 1015.73 3.60 1023.59 1019.98 DI
5301 TO 1099+34.000000 31.0 LT 6.61

ON EB112B
5301 FROM 1099+34.000000 31.0 LT 2.27 0.67 1.51 15.8 4.5 6.8 7.61 8.4 261.4 1.44 15 in Concrete 1015.63 1011.87 3.77 1019.98 1016.12  
5302 TO 1101+92.000000 31.0 LT 7.61

ON EB112B
5302 FROM 1101+92.000000 31.0 LT 2.59 0.69 1.78 16.4 4.4 7.9 7.72 8.4 122.0 1.44 15 in Concrete 1011.77 1010.04 1.76 1016.12 1014.29  
5303 TO 1103+14.000000 31.0 LT 7.72

ON EB112B CONNECT TO OFFSITE
5303 FROM 1103+14.000000 31.0 LT 7.57 0.63 4.80 20.0 4.1 19.6 9.92 21.0 141.0 1.50 21 in Concrete 1009.54 1007.42 2.12 1014.29 1012.17 DI
5304 TO 1104+55.000000 31.0 LT 9.88

ON EB112B CONNECT TO OFFSITE
5304 FROM 1104+55.000000 31.0 LT 9.63 0.63 6.07 20.2 4.1 24.7 10.89 30.8 135.1 1.58 24 in Concrete 1007.17 1005.03 2.14 1012.17 1010.03 DI
5305 TO 1105+92.000000 31.0 LT 10.74

ON EB112B
5305 FROM 1105+92.000000 31.0 LT 10.76 0.64 6.85 20.4 4.1 27.7 12.77 36.5 204.7 2.22 24 in Concrete 1004.93 1000.39 4.54 1010.03 1005.39  
5306 TO 1108+00.000000 31.0 LT 12.65

ON EB112B ADD DROPS AND
5306 FROM 1108+00.000000 31.0 LT 11.92 0.64 7.65 20.7 4.0 30.8 15.33 44.7 286.2 3.32 24 in Concrete 1000.29 990.79 9.50 1005.39 995.79 FLATTEN PIPE
5307 TO 1110+91.000000 31.0 LT 15.26

ON EB112B ADD DROPS AND
5307 FROM 1110+91.000000 31.0 LT 13.20 0.64 8.50 21.0 4.0 34.0 16.00 45.9 108.6 3.51 24 in Concrete 990.69 986.88 3.81 995.79 991.88 FLATTEN PIPE
5308 TO 1112+00.000000 25.0 LT 15.09

ON EB112B ADD DROPS AND
5308 FROM 1112+00.000000 25.0 LT 13.49 0.65 8.71 21.1 4.0 34.7 15.99 45.6 291.6 3.46 24 in Concrete 986.78 976.69 10.09 991.88 981.69 FLATTEN PIPE
5309 TO 1114+91.000000 30.0 LT 15.88

ON EB112B
5309 FROM 1114+91.000000 30.0 LT 13.49 0.65 8.71 21.1 4.0 34.7 9.98 44.4 41.5 1.00 30 in Concrete 972.42 972.00 0.41 981.69 974.25
5310 TO 1114+95.448517 71.2 LT 7.08

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00
0 TO 0 0.0 RT 0.00

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00
0 TO 0 0.0 RT 0.00

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00  
0 TO 0 0.0 RT 0.00

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00  
0 TO 0 0.0 RT 0.00

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00  
0 TO 0 0.0 RT 0.00

STRUCTURE
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Trunk (5400s) 10/23/2013

GEOPAK DRAINAGE STORM DRAIN COMPUTATION SHEET
CSAH 112 - CSAH 6 TO TH 12 DRAFT PRELIMINARY DESIGN COMP. BY: JAD DATE: 09/24/13
HENNEPIN COUNTY DESIGN FREQUENCY: 10 YRS INVERT ELEV'S ARE TO: x  CENTER OF STRUCTURE CHECKED BY: LAG DATE: 09/25/13

 LOW PT FREQUENCY: 10 YRS SHEET NO. 5

PIPE DETAILS
RAINFALL Local Flow FLOW DO PIPE INVERT APPROX. TOP OF

CUM Local INTEN- Only VEL. FULL APPROX PIPE PIPE NOT ELEVATION CASTING ELEV.
LOCATION AREA CUM SUM Tc SITY TOTAL Q V normal PIPE PIPE SLOPE CLASS USE

(acre) C C X A (min) (in/hr) (cfs) V out CAP. LENGTH (%) SIZE MAT'L OR P.E. UPPER LOWER FALL UPPER LOWER REMARKS
NUMBER TYPE STREET OR STATION (ft/s) (cfs) (ft) GAGE ALT. END END (ft) END END

ON EB112B OUTLET FOR BROWN
5400 FROM 1116+31.886958 72.6 LT 1.00 0.72 0.72 7.0 7.1 5.1 9.70 333.0 125.2 4.58 48 in Concrete 965.36 959.63 5.73 976.14 971.70 POND - SEE MODEL
5401 TO 1117+42.000000 31.0 LT 9.67

ON EB112B REROUTE SOUTH 
5401 FROM 1117+42.000000 31.0 LT 8.76 0.60 5.27 25.2 3.6 19.2 10.30 207.0 218.2 1.77 48 in Concrete 959.53 955.66 3.86 971.70 963.85 DRAINAGE TO THIS 
5402 TO 1119+50.809391 36.9 LT 10.24 SYSTEM

ON EB112B 2 CONNECTIONS TO 
5402 FROM 1119+50.809391 36.9 LT 10.24 0.60 6.16 25.5 3.6 22.2 10.75 207.0 131.2 1.77 48 in Concrete 955.56 953.24 2.32 963.85 960.59 OFFSITE
5403 TO 1120+76.000000 31.0 LT 10.42

ON EB112B
5403 FROM 1120+76.000000 31.0 LT 11.13 0.60 6.71 25.7 3.6 24.1 11.18 211.1 92.5 1.84 48 in Concrete 953.14 951.44 1.70 960.59 959.24  
5404 TO 1121+66.000000 30.0 LT 10.44

ON EB112B
5404 FROM 1121+66.000000 30.0 LT 11.32 0.61 6.87 25.9 3.6 24.6 11.24 211.1 28.6 1.84 48 in Concrete 951.34 950.81 0.53 959.24 957.00  
5405 TO 1121+88.308792 47.9 LT 1.96

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00  
0 TO 0 0.0 RT 0.00

ON EB112B
5400A FROM 1117+39.285203 24.8 RT 5.34 0.57 3.04 25.0 3.7 11.1 5.89 12.6 55.9 0.54 21 in Concrete 967.25 966.95 0.30 972.00 971.70  
5401 TO 1117+42.000000 31.0 LT 6.09

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00
0 TO 0 0.0 RT 0.00

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00
0 TO 0 0.0 RT 0.00

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00
0 TO 0 0.0 RT 0.00

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00
0 TO 0 0.0 RT 0.00

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00
0 TO 0 0.0 RT 0.00

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00  
0 TO 0 0.0 RT 0.00

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00  
0 TO 0 0.0 RT 0.00

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00  
0 TO 0 0.0 RT 0.00

STRUCTURE
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Trunk (5450s) 10/23/2013

GEOPAK DRAINAGE STORM DRAIN COMPUTATION SHEET
CSAH 112 - CSAH 6 TO TH 12 DRAFT PRELIMINARY DESIGN COMP. BY: JAD DATE: 09/24/13
HENNEPIN COUNTY DESIGN FREQUENCY: 10 YRS INVERT ELEV'S ARE TO: x  CENTER OF STRUCTURE CHECKED BY: LAG DATE: 09/25/13

 LOW PT FREQUENCY: 10 YRS SHEET NO. 6

PIPE DETAILS
RAINFALL FLOW DO PIPE INVERT APPROX. TOP OF

CUM INTEN- VEL. FULL APPROX PIPE PIPE NOT ELEVATION CASTING ELEV.
LOCATION AREA CUM SUM Tc SITY TOTAL Q V normal PIPE PIPE SLOPE CLASS USE

(acre) C C X A (min) (in/hr) (cfs) V out CAP. LENGTH (%) SIZE MAT'L OR P.E. UPPER LOWER FALL UPPER LOWER REMARKS
NUMBER TYPE STREET OR STATION (ft/s) (cfs) (ft) GAGE ALT. END END (ft) END END

ON EB112B ASSUME NO
5450 FROM 1130+93.000000 20.0 LT 0.39 0.74 0.28 7.0 7.1 2.0 5.51 8.2 101.4 1.37 15 in Concrete 962.73 961.34 1.38 966.98 965.59 CONNECTION FROM
5451 TO 1129+88.000000 20.0 LT 5.51 LIBRARY

ON EB112B
5451 FROM 1129+88.000000 20.0 LT 0.60 0.76 0.45 7.3 7.1 3.2 6.47 8.6 299.3 1.49 15 in Concrete 961.24 956.77 4.47 965.59 961.02  
5452 TO 1126+86.000000 24.0 LT 6.47

ON EB112B
5452 FROM 1126+86.000000 24.0 LT 1.23 0.82 1.01 8.1 6.9 7.0 5.13 8.0 59.1 0.50 18 in Concrete 956.52 956.23 0.30 961.02 961.21  
5453 TO 1126+27.000000 20.0 LT 5.43

ON EB112B CONNECT TO OFFSITE
5453 FROM 1126+27.000000 20.0 LT 2.72 0.72 1.95 15.0 4.6 8.9 5.51 12.1 370.0 0.50 21 in Concrete 955.98 954.13 1.85 961.21 958.89  
5454 TO 1122+57.000000 24.4 LT 5.51

ON EB112B
5454 FROM 1122+57.000000 24.4 LT 3.91 0.73 2.85 16.1 4.5 12.7 6.01 17.3 37.1 0.50 24 in Concrete 953.88 953.69 0.19 958.89 958.92  
5455 TO 1122+20.000000 26.8 LT 6.01

ON EB112B
5455 FROM 1122+20.000000 26.8 LT 4.02 0.73 2.95 16.2 4.5 13.1 6.05 17.3 26.4 0.50 24 in Concrete 951.22 951.09 0.13 958.92 953.09  
5456 TO 1122+00.000000 44.0 LT 4.18

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00  
0 TO 0 0.0 RT 0.00

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00
0 TO 0 0.0 RT 0.00

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00
0 TO 0 0.0 RT 0.00

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00
0 TO 0 0.0 RT 0.00

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00
0 TO 0 0.0 RT 0.00

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00
0 TO 0 0.0 RT 0.00

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00  
0 TO 0 0.0 RT 0.00

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00  
0 TO 0 0.0 RT 0.00

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00  
0 TO 0 0.0 RT 0.00

STRUCTURE
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Trunk (5500s) 10/23/2013

GEOPAK DRAINAGE STORM DRAIN COMPUTATION SHEET
CSAH 112 - CSAH 6 TO TH 12 DRAFT PRELIMINARY DESIGN COMP. BY: JAD DATE: 09/24/13
HENNEPIN COUNTY DESIGN FREQUENCY: 10 YRS INVERT ELEV'S ARE TO: x  CENTER OF STRUCTURE CHECKED BY: LAG DATE: 09/25/13

 LOW PT FREQUENCY: 10 YRS SHEET NO. 7

PIPE DETAILS
RAINFALL FLOW DO PIPE INVERT APPROX. TOP OF

CUM INTEN- VEL. FULL APPROX PIPE PIPE NOT ELEVATION CASTING ELEV.
LOCATION AREA CUM SUM Tc SITY TOTAL Q V normal PIPE PIPE SLOPE CLASS USE

(acre) C C X A (min) (in/hr) (cfs) V out CAP. LENGTH (%) SIZE MAT'L OR P.E. UPPER LOWER FALL UPPER LOWER REMARKS
NUMBER TYPE STREET OR STATION (ft/s) (cfs) (ft) GAGE ALT. END END (ft) END END

ON EB112B
5500 FROM 1133+57.000000 20.0 LT 0.09 0.88 0.08 7.0 7.1 0.6 4.30 9.5 369.0 1.83 15 in Concrete 962.58 955.82 6.76 966.83 960.07  
5501 TO 1137+26.000000 20.0 LT 4.30

ON EB112B
5501 FROM 1137+26.000000 20.0 LT 0.49 0.82 0.40 8.4 6.8 2.7 7.39 10.9 92.0 2.45 15 in Concrete 955.72 953.47 2.25 960.07 957.72  
5502 TO 1138+18.000000 20.0 LT 7.34

ON EB112B CONNECT TO MARTHA
5502 FROM 1138+18.000000 20.0 LT 2.97 0.59 1.74 20.0 4.1 7.1 5.70 9.1 308.5 0.64 18 in Concrete 953.22 951.26 1.96 957.72 955.26 LANE STORM SEWER
5503 TO 1141+26.000516 19.0 LT 5.70

ON EB112B
5503 FROM 1141+26.000516 19.0 LT 3.15 0.60 1.90 20.9 4.0 7.6 5.79 9.1 285.2 0.64 18 in Concrete 951.16 949.33 1.83 955.26 954.01  
5504 TO 1144+11.000000 18.0 LT 5.79

ON EB112B
5504 FROM 1144+11.000000 18.0 LT 3.55 0.63 2.23 21.7 3.9 8.8 7.08 11.4 26.0 1.00 18 in Concrete 944.26 944.00 0.26 954.01 952.26  
5505 TO 1144+11.526756 44.0 LT 4.96

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00  
0 TO 0 0.0 RT 0.00

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00  
0 TO 0 0.0 RT 0.00

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00
0 TO 0 0.0 RT 0.00

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00
0 TO 0 0.0 RT 0.00

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00
0 TO 0 0.0 RT 0.00

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00
0 TO 0 0.0 RT 0.00

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00
0 TO 0 0.0 RT 0.00

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00  
0 TO 0 0.0 RT 0.00

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00  
0 TO 0 0.0 RT 0.00

ON 0
0 FROM 0 0.0 RT 0.00 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00  
0 TO 0 0.0 RT 0.00

STRUCTURE
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Appendix D: Culvert Design 

CSAH 112 Reconstruction
CSAH 6 to TH 12



































Appendix E: Pond Design Computations 

CSAH 112 Reconstruction
CSAH 6 to TH 12





BIORETENTION SIZING (Mn Stormwater Manual Method) SRF Consulting Group, Inc.
PROJECT NAME: CSAH 112 Designed: LAG Date: 9/30/2013
SRF Commission Number: 7738 Checked: Date:

HYDROLOGIC DATA BASIN DESIGN INPUT DATA
Tributary Area

(Acres)
Composite

Curve Number
Design Rainfall

(Inches)
Water Quality

Volume
(Cu. Ft.)

df, Depth of
Soil Media

(Feet)

hf, Maximum
Water Depth

(Feet)

tf, Maximum
Time to Drain

(Days)

k
(In/Hr)

Surface Area
(Sq. Ft.)

Cemetery Pond 4.8 91 1.0 5,995.1 2.5 1.5 2 0.6 1,561

Basin Name

Page 1 of 1 H:\Projects\7738\WR\Excel\Treatment\Cemetery Pond bioretention sizing.xlsx



CSAH 112 SRF Consulting Group, Inc.
Comm. #7738

POND STORAGE VOLUMES CUMULATIVE VOLUME (AC-FT)
Project Name: CSAH 112 Designed By: LAB  01/09/2013
SRF Commission Number: 7738 Checked By:  JAD  09/25/2013

Pond stage-storage information is taken from the final pond grading plans.

CONTOUR 
ELEVATION (FT) AREA (AC) VOLUME

(AC-FT)

CUMULATIVE 
VOLUME
(AC-FT)

COMMENTS

CONTOUR 
ELEVATION (FT) AREA (AC) VOLUME

(AC-FT)

CUMULATIVE 
VOLUME
(AC-FT)

COMMENTS

CONTOUR 
ELEVATION (FT) AREA (AC) VOLUME

(AC-FT)

CUMULATIVE 
VOLUME
(AC-FT)

COMMENTS

0.27
0.05

0.95
1.00

0.04 0.06

LONG LAKE POND

BOTTOM = 981 0.02

983 0.04 0.05

947.25 0.10 0.290.10 TOTAL STORAGE

NWL = 1009 0.24 0.13 0.13

0.03

0.16

NWL = 985 0.08 0.09 0.26986 0.10 0.12 0.38987 0.13 0.03 0.40 TOTAL STORAGEHWL = 987.2

0.11984 0.05 0.07 0.17 TOTAL DEAD STORAGE

982 0.03 0.03

KELLEY POND - ADDITIONAL STORAGE

1010
1011
1012

HWL = 1013.3 0.08

0.27
0.27

0.27
0.27
0.27

0.40
0.68

CEMETERY POND - DRY

BOTTOM = 944.7 0.04 0.05 0.05945 0.06 0.07 0.12946 0.07 0.08 0.20947 0.09

1013 0.27 ADDITIONAL STORAGE

Page 1 of 1



Appendix F: Preliminary Pond Grading 

CSAH 112 Reconstruction
CSAH 6 to TH 12









Appendix G: HydroCAD Model – Kelley Pond System 

CSAH 112 Reconstruction
CSAH 6 to TH 12





























Appendix H: HydroCAD Model – Brown Pond System 

CSAH 112 Reconstruction
CSAH 6 to TH 12



















































Appendix I: HydroCAD Model – Cemetery Pond 
System 

CSAH 112 Reconstruction
CSAH 6 to TH 12





















Appendix J: HydroCAD Model – Long Lake Pond 
System 

CSAH 112 Reconstruction
CSAH 6 to TH 12

















Appendix K: Shoreline Stabilization Computations 

CSAH 112 Reconstruction
CSAH 6 to TH 12



CSAH 112 Reconstruction 1 of 4

Hydraulic Analysis Report 
Project Data 
   Project Title:  CSAH 112 - Long Lake Shoreline Riprap   

   Designer:  Lisa Breu/Lisa Goddard   

   Project Date:  Monday, October 21, 2013   

   Project Units:  U.S. Customary Units   

   Notes:       

Riprap Analysis: Max Annual Ave Wind Speed_East 
Notes:  

Input Parameters 
Riprap Type: Wave Attack 

Wave Input Parameters 
Calculate Wave Parameters 

See USACE Coastal Engineering Manual for more information on wind speed, fetch 
length, and still water depth. 

Wind Speed: 17.893 ft/s 

Fetch Length: 3326.41 ft 

Still Water Depth: 3.28 ft 

Wave Result Parameters 
Wind Velocity Coefficient: 0.0107 

Coefficient of Drag: 0.00129146 

Friction Velocity: 0.643018 ft/s 

Dimensionless Fetch Length: 259051 

Dimensionless Wave Height: 21.0205 

10% Wave Height: 0.342797 ft 

10% Wave Height = 1.27 * Significant Wave Height 

5% Wave Height: 0.372488 ft 

5% Wave Height = 1.38 * Significant Wave Height 

1% Wave Height: 0.450764 ft 

1% Wave Height = 1.67 * Significant Wave Height 

Dimensionless Wave Period: 45.9259 

Significant Wave Height: 0.269919 ft 

This is the lesser of the calculated value or 0.8 * still water depth 
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Wave Period: 0.917116 s 

Wave Attack Input Parameters 
Angle of Slope Inclination: 1:1 H:V 

Freeboard: 2 ft 

Armor Roughness Coefficient: 0.55 

Specific Gravity of Riprap: 2.65 

A lot of riprap used in coastal areas have specific gravity values less than 2.65, 
designers should not assume specific gravity equal to 2.65 

Specific Gravity of Water: 1 

Fresh water = 1.0, sea water = 1.03 

Pilarczyk Method is Selected 

Pilarczyk Coefficient: 2.25 

Stability Upgrade Factor: 1 

Stability Factor: 1 

Result Parameters 
Relative Unit Weight of Riprap: 1.65 lb/ft^3 

Dimensionless Breaker Parameter: 3.97183 

0-0.5: Spilling wave, 0.5-2.5: Plunging wave, 2.5-3.5: Collapsing Wave, >3.5: Surging 
wave 

Computed D50: 5.53274 in 

Riprap Class 
Riprap Class Name: CLASS III 
Riprap Class Order: 3 

The following values are an 'average' of the size fraction range for the selected riprap 
class. 

d100: 15.5 in 

d85: 12.8 in 

d50: 6.5 in 

d15: 2.5625 in 

Layout Recommendations 
Wave Runup: 0.475057 ft 

Lesser of computed or 1.76*Hs 

Vertical Height of Riprap above the Toe of Slope: 6.09785 ft 

Thickness of Riprap Protection: 15.5 in. 

No channel used in calculations 
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Riprap Analysis: Max Annual Ave Wind Speed_West 
Notes:  

Input Parameters 
Riprap Type: Wave Attack 

Wave Input Parameters 
Calculate Wave Parameters 

See USACE Coastal Engineering Manual for more information on wind speed, fetch 
length, and still water depth. 

Wind Speed: 17.893 ft/s 

Fetch Length: 4910.4 ft 

Still Water Depth: 3.28 ft 

Wave Result Parameters 
Wind Velocity Coefficient: 0.0107 

Coefficient of Drag: 0.00129146 

Friction Velocity: 0.643018 ft/s 

Dimensionless Fetch Length: 382408 

Dimensionless Wave Height: 25.5396 

10% Wave Height: 0.416492 ft 

10% Wave Height = 1.27 * Significant Wave Height 

5% Wave Height: 0.452567 ft 

5% Wave Height = 1.38 * Significant Wave Height 

1% Wave Height: 0.547671 ft 

1% Wave Height = 1.67 * Significant Wave Height 

Dimensionless Wave Period: 52.2245 

Significant Wave Height: 0.327947 ft 

This is the lesser of the calculated value or 0.8 * still water depth 

Wave Period: 1.0429 s 

Wave Attack Input Parameters 
Angle of Slope Inclination: 1:1 H:V 

Freeboard: 2 ft 

Armor Roughness Coefficient: 0.55 

Specific Gravity of Riprap: 2.65 

A lot of riprap used in coastal areas have specific gravity values less than 2.65, 
designers should not assume specific gravity equal to 2.65 
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Specific Gravity of Water: 1 

Fresh water = 1.0, sea water = 1.03 

Pilarczyk Method is Selected 

Pilarczyk Coefficient: 2.25 

Stability Upgrade Factor: 1 

Stability Factor: 1 

Result Parameters 
Relative Unit Weight of Riprap: 1.65 lb/ft^3 

Dimensionless Breaker Parameter: 4.09752 

0-0.5: Spilling wave, 0.5-2.5: Plunging wave, 2.5-3.5: Collapsing Wave, >3.5: Surging 
wave 

Computed D50: 6.82773 in 

Riprap Class 
Riprap Class Name: CLASS IV 
Riprap Class Order: 4 

The following values are an 'average' of the size fraction range for the selected riprap 
class. 

d100: 20 in 

d85: 16.4 in 

d50: 8.5 in 

d15: 3.6875 in 

Layout Recommendations 
Wave Runup: 0.577186 ft 

Lesser of computed or 1.76*Hs 

Vertical Height of Riprap above the Toe of Slope: 6.27368 ft 

Thickness of Riprap Protection: 20 in. 

No channel used in calculations 



CSAH 112 RECONSTRUCTION
Long Lake Shoreline Stabilization

Wave height calculations SRF Comm #7738.00
By LAB 2/15/2013

Inputs: Checked JAD ______
gravitational constant 9.8 m/sec2
depth of water 1 m
fetch west end 1496.7 m
fetch east end 1013.9 m

Mean Wave
Height

(ft)

Peak Wave
Height

(ft)

Mean Wave
Height

(ft)

Peak Wave
Height

(ft)
January 51 SW 0.28 1.40 0.24 1.29

February 10.4 37 SW 0.28 1.05 0.24 0.95
March 11.3 37 NW 0.31 1.05 0.26 0.95
April 12.2 45 SW 0.34 1.26 0.28 1.15
May 11.1 49 SW 0.30 1.35 0.26 1.24
June 10.4 48 SW 0.28 1.33 0.24 1.22
July 9.4 43 NW 0.25 1.21 0.21 1.10

August 9.2 44 S 0.24 1.23 0.20 1.12
September 10 39 SW 0.27 1.11 0.23 1.00

October 10.6 43 SW 0.29 1.21 0.24 1.10
November 11 41 SW 0.30 1.16 0.25 1.05
December 10.4 38 SW 0.28 1.08 0.24 0.97

Annual 10.5 51 SW 0.28 1.40 0.24 1.29
Wind speeds source: Current Results research news & science facts http://www.currentresults.com/Weather/US/wind speed city annual.php

Mean Wind
speed
(MPH)

Peak Gust
Speed
(MPH)

Prevailing
Wind

Direction
Month

Wave Height West End Wave Height East End





Appendix L: Meeting Minutes and Correspondence 

CSAH 112 Reconstruction
CSAH 6 to TH 12



www.CSAH112.com

SRF No. 7738
County Project No. 0911

CSAH 112
Water Resources Coordination Meeting
November 26, 2012; 1:30 pm – 3:00 pm

MEETING RECORD

A water resources coordination meeting for the referenced project was held at SRF Consulting Group 
offices on November 26, 2012. Some of the same coordination items were discussed at the TAC 
meeting held on November 28, 2012.  The following is a summary of the water resources discussion at 
both meetings based on the Agenda which is attached to this record.  Revisions to the draft meeting 
minutes are shown in bold.

Meeting Summary:

1. Introductions:

Lisa Goddard opened the meeting with a round of introductions.  A list of meeting attendees 
is attached.  Terry Post and Mike Panzer were not able to attend.  Terry Post was in 
attendance at the TAC meeting.

2. Project Background and Overview:
a. Roadway Design Elements

The new road will have a similar footprint and occupy the same area as the existing road.  
In general, the proposed roadway will follow the current profile grade.  A trail is proposed to 
run the length of the corridor, and a sidewalk will run along a portion of the corridor.  
There are a number of trail connections, and the preliminary design responds to pedestrian 
safety concerns. Although trails have been added, many are exempt according to the 
Minnehaha Creek Watershed District’s (MCWD) stormwater rule, and the current roadway 
concept is narrower than the existing road, creating a net loss in impervious surface.  If the 
project does result in a net loss of impervious surface, it would not trigger MCWD’s 
stormwater rule.  Lisa Goddard stated that the end product is a preliminary layout with an 
environmental summary and vision study report.

i. Rural to Urban Roadway Section

Mike Turner indicated that segments 1 and 4 of the road will remain more rural.  
Portions of segments 1and 4 are semi-urban where curb and gutter runs along the 
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trail.  The roadway from Old Crystal Bay Road through downtown to the southwest 
corner of Long Lake, segments 2 and 3, will become urban throughout.  

3. Stormwater Management:
a. Segment 1: CSAH 6 to Old Crystal Bay Rd.

Classen Lake and Classen Creek are the major water bodies in this segment.  Their floodplain
and wetlands are very close to the existing road. The culvert conveying Classen Creek under 
the road will be analyzed to determine if the additional length due to the proposed trail 
decreases the hydraulic capacity of the culvert.     

Given the adjacent wetlands and floodplain, there is little land available for stormwater 
treatment best management practices (BMPs), such as a pond or bioretention if they should 
become necessary (i.e., if the project results in more than 10,000 square-feet of new 
impervious surface).  Mike Turner noted that he had been told Classen Creek is impaired for 
phosphorous.  Lisa responded that Long Lake is impaired for nutrients.  Classen Creek is not 
on the current list of impaired waters, but it may be on the draft list of impaired waters.  
Steve Christopher will check on the status of Classen Creek.

b. Segment 2: Old Crystal Bay Road to Brown Road

If additional treatment is required for the project, the group discussed the possibility to 
expand the existing pond north of CSAH 112 in this segment given the limited space 
available. Mike Gaffron indicated that the pond was sized for CSAH 112 from just west of 
Old Crystal Bay Road to just east of Willow Drive and the surrounding development.  
The pond then drains under the road and south through a channel to another pond.  The City 
of Orono has approved developments in most of the open parcels on either side of the pond.  
However, both outlots are available, which include the pond and some of the upland, and the 
City has not received a proposed development plan for the lot immediately west of the pond.  
It may also be possible to allow the pond to bounce more, which could help meet possible 
rate control requirements.  Lisa Goddard pointed out that although the layout shows a wetland 
delineation line around the pond, it will likely not be considered a jurisdictional wetland.  

c. Segment 3: Brown Rd. to Wolf Pointe Trail

All runoff from this segment flows into Long Lake.  As with segments 1 and 2, there is 
limited space available for BMPs in this segment, and treatment, if needed, would likely be 
limited to boulevards areas or underground structures.  Mike Gaffron stated redevelopment of 
the Burger King parcel is desired, but it may be possible to incorporate a small pond close to 
the road while leaving the majority of the parcel available for redevelopment.

A drainageway carries runoff from CSAH 112 and from residential and other land uses south 
of CSAH 112 to Long Lake. Therefore, if there is an increase in impervious surface, 
treatment should be located upstream of the drainageway, if possible. Potential sites include:

Land owned by the City of Long Lake on the corner of CSAH 112 and Brown Road.
Site of a former gas station at the intersection of CSAH 112 and Lake Street, but
contamination issues at the site may preclude its use for stormwater treatment.
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Expansion of the ponds by the drainageway.  The ponds were constructed in 2009 
and were designed to treat the roadway and downtown area.  However, Terry Post 
noted that there was some degree of opposition to the loss of parkland with the 
original construction of the ponds, and he advised that residents will likely not 
be in favor of any plans that would take away more parkland.

As noted above, Long Lake is impaired for nutrients.  According to NPDES rules, the project 
will be required to provide infiltration for runoff from added impervious surface if conditions 
allow.  However, this area is in the wellhead protection zones for two municipal wells.  
Lisa Breu reported that in a telephone conversation with the Minnesota Department of 
Health, they expressed no concerns regarding the reconstruction of CSAH 112 and the wells. 
Jesse Struve did not express concerns if stormwater runoff is infiltrated within the wellhead 
protection zone for Orono’s well due to its location in relation to CSAH 112.

Even if the project does not increase impervious surfaces, one of the project priorities is
improving the water quality of Long Lake, and therefore, the City of Long Lake may be 
interested in providing some treatment if possible.  If desired, treatment could be provided via 
grit chambers, hydrodynamic separators, or other underground system. Mike Turner reported 
that the City of Long Lake had discussed rerouting runoff from at least a portion of the 
segment directly to Long Lake Creek, if feasible.  Terry Post said that it would be 
important to provide treatment for the area by the lakeshore or to route stormwater to 
Long Lake Creek.  It is possible that that MCWD could provide some funding for the grit 
chamber if the project decreases impervious acreage and constructs a BMP. Terry suggested 
the possibility of utilizing the old sewage pond of the railway corridor and immediately 
east of Long Lake Creek.  He also said that the City of Long Lake has an easement by 
Long Lake Creek between Highway 12 and CSAH 112 that could potentially be utilized 
for treatment.

The floodplain and shoreline for Long Lake are very close to the current roadway.  
The current concept shows the trail potentially encroaching on both.  The floodplain location 
is based off GIS data, which was digitized from the FIRM maps and, therefore, is not very 
precise.  The actual floodplain elevation is regulated by MCWD and is likely based off the 
100-year high water elevation for Long Lake.  However, the trail may need to move closer to 
the road in order to avoid impacts to the shoreline. Jim Grube indicated that we need to be 
careful about the trail along Long Lake due to erosion in that area.

Long Lake Creek is the outfall from Long Lake.  It crosses CSAH 112 in a culvert.
Lisa Goddard asked if there were any creek stability issues in the area.  Steve Christopher 
said that the District currently has a project to address channel stabilization south of 
Highway 12. A hydraulic analysis of the Long Lake Creek crossing will be needed to 
determine if the additional length caused by the roadway/trail widening would decrease the 
hydraulic capacity.  Its condition should also be assessed. The culvert was likely owned by 
MnDOT and turned back to Hennepin County, but ownership of the lake’s outlet structure is 
unclear.  
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d. Segment 4: Wolf Pointe Trail to Wayzata Blvd.

The eastern portion of the project is more residential and rural.  There are several wetlands of 
all management classes close to the road.  Mike Gaffron pointed out that the large wetland 
near the bridge for the Luce Line Trail was a tax forfeiture and that the DNR now owns it.  
Steve Christopher said that a buffer would only have to be in the right of way on the 
construction side of the wetland.  By maintaining vegetation, there could also be a reduced 
width buffer.  Mike Turner advised that retaining walls may be required in some areas of 
segment 4.  Steve Christopher said it would be acceptable to have a retaining wall in the 
buffer.  

The northern end of segment 4 is flat to rolling.  Curb and gutter is proposed on the trail side
of the road, while the other side of the road would still sheet flow into ditches.  Mike Gaffron 
stated that there is a stormwater project that will be undertaken within the next five years near 
Summit Beach Park. If there was enough benefit provided by the pond for treatment of 
CSAH 112 runoff, the benefits may outweigh the pipe costs. Water could be conveyed by a 
swale/ditch to reduce cost.

e. Criteria

Lisa Goddard presented a draft summary of the regulatory matrix for the project 
(see attached).  She pointed out that although there may be no stormwater criteria due to the 
decrease in impervious surface project wide, we still need wetland buffers.  Steve Christopher 
added that the buffers also provide pretreatment.  Lisa Goddard asked everyone to make sure 
that the regulations are complete.  The City of Orono’s Stormwater Management Plan may 
have some stormwater regulations that are not in the city ordinances.  Also, Orono has strict 
buffer rules, but otherwise they usually default to MCWD rules.  Steve Christopher indicated 
that the culverts in this project will trigger the water body crossing rule, and the section at 
southwest Long Lake will require shoreline stabilization rule.  A DNR general permit will be 
required for work below the ordinary high water elevation of public waters.  MCWD is the 
LGU for Long Lake for all of their rules.

f. Other Drainage Issues/Concerns

Mike Gaffron indicated that a culvert near the intersection at Old Long Lake Road has 
become exposed due to erosion.  This area was marked on the layout.  

Erosion near the southwest corner of Long Lake should be addressed by this project.  

Jesse Struve indicated that the wetland and upland area south of CSAH 112 near Classen 
Lake is a capped landfill and would not be suitable for wetland or floodplain mitigation. It is
unlikely that the road reconstruction would directly affect the landfill.  

There is also a persistent dip in the road near there the eastern culvert out of Classen Lake.  
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4. Wetlands and Flood plains
a. Wetland Buffers

MCWD has a set of regulations concerning buffers, although Orono’s may be stricter.  
These will be checked in the regulatory matrix. Long Lake was not delineated due to the 1:1 
slope along the shore and resulting lack of fringe wetlands.

b. Potential Impacts
With the proposed trails, there may be wetland and floodplain impacts.  Mike Turner 
indicated that cross-sections are currently being made.  Those will be compared against the 
floodplain elevations and wetland boundaries. Mike Gaffron indicated that the trail extending 
west from Classen Lake to CSAH 6 is not in Orono’s comprehensive plan, but as there is a 
park to the west, the City would likely be in favor of the trail. It may be necessary to move 
the trail closer to the roadway to minimize impacts.

c. Mitigation Requirements and Strategies
Floodplain volume that has been removed by the project must be compensated on a 1:1 basis, 
and mitigation must be constructed before fill is placed.  Jim Grube indicated that this could 
be a timing issue with the four different segments.  SRF will obtain floodplain elevations and 
determine where mitigation for floodplain fill is possible within the two subwatersheds where 
impacts are likely.

Options for wetland mitigation will also be addressed.  The City of Orono owns land in the 
curve by CSAH 6. MnDOT used some of this land for a pond, which is either treating runoff 
from Highway 12 or designed for wetland mitigation.  It may be possible to utilize the area
for mitigation, but this would need to be coordinated with MnDOT and the City.

5. Schedule
A Public Open House will be held in February or March. 

A preliminary layout will be due in the second quarter of 2013.  The environmental planning 
and vision report will be due at the same time.  

6. Follow Up Items/Action Items:

For tracking purposes, we have assigned a responsible party and a due date for completing the 
following action items, which were identified at the meeting:

Task Responsible
Party

Due 
Date

Resolution

Provide Long Lake 100-year high water elevation and 
discharge rate.

Steve Christopher

Check impairment status of Classen Creek.  Steve Christopher
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7. Upcoming Meetings:

TAC Meeting: November 28, 2012; 1:00 pm- 3:00 pm

Meeting Record Revisions:

The preceding represents SRF Consulting Group’s understanding of the referenced meeting.  If you 
identify discrepancies or items that require clarification, please contact Lisa Goddard at SRF within 
10 days of receipt via email at lgoddard@srfconsulting.com or via telephone at 763-475-2429.

cc: Terry Post – City of Long Lake
Eric Evenson – Minnehaha Creek Watershed District
Mike Panzer – Wenck Associates 
Jim Gersema – SRF 
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Review regulatory matrix and provide comments to SRF. All

Analyze fill impacts with cross sections. Lisa Breu

As design progresses, confirm change in impervious acreage 
and coordinate with city staff again, if needed, regarding 
BMP locations.

Lisa Breu and Lisa 
Goddard

Determine floodplain elevation of Long Lake and Classen 
Lake. Update floodplain base file based upon the actual 
elevations.

Lisa Breu

Follow up with City of Long Lake staff regarding infiltration 
of stormwater in the other wellhead protection zone.  

Lisa Goddard

Follow up with City of Long Lake staff regarding rerouting 
stormwater to Long Lake Creek in segment 3.

Lisa Goddard

Provide information on wetland mitigation/pond to the west 
of Classen Lake.

Jesse Struve or 
Mike Gaffron



CSAH 112 Project 
Water Resources Coordination Meeting Sign-In Sheet 

Monday, November 26, 2012 (1:30 – 3:00 p.m.) 

Please return to Mike Turner, SRF Consulting Group, Inc. 7738”Meetings”

Present Name/Organization Mailing Address Phone Email

Jim Grube
Hennepin County

1600 Prairie Drive
Medina, MN 55340

612-596-0307 James.Grube@co.hennepin.mn.us

Mike Turner
SRF Consulting Group

1 Carlson Parkway, Suite 150
Minneapolis, MN 55447

763-249-6717 MTurner@SRFConsulting.com

Lisa Goddard
SRF Consulting Group

1 Carlson Parkway, Suite 150
Minneapolis, MN 55447

763-249-6743 LGoddardr@SRFConsulting.com

Jesse Struve
City of Orono

P.O. Box 66
Crystal Bay, MN 55323

952-249-4661 JStruve@ci.orono.mn.us

Mike Gaffron
City of Orono

P.O. Box 66
Crystal Bay, MN 55323

952-249-4622 MGaffron@ci.orono.mn.us

Steve Christopher
MCWD

18202 Minnetonka Boulevard
Deephaven, MN 55391

952-471-0590 schristopher@minnehahacreek.org
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Entity Surface Water Quantity Surface Water Quality Floodplain and Water Body Alterations Wetland Quality Erosion and Sediment Control 

Minnehaha Creek 
Watershed District 

(Taken from 
Minnehaha Creek 
Watershed District 
Comprehensive 
Water Resources 
Management Plan 
[2010] and Rules 
[adopted 2010 -
2011]) 
 
Permits will likely be 
needed for the 
following rules: 
- Floodplain 

Alteration 
- Wetland 

Protection 
- Stormwater 

Management
- Erosion control 
- Also shoreline, 

and water body 
alteration? 

See “Stormwater Management Rule” 
RATE CONTROL   
(a) Linear Transportation Reconstruction shall 

result in no net increase in the peak runoff 
rate for the 1-, 10- and 100-year design 
storms  

(b) No increase in peak runoff rates for the 1-, 
10- and 100-year design storms within a 
specific drainage area of the site that will 
create or exacerbate drainage or erosion 
problems. 

VOLUME CONTROL 
(a) The required level of treatment is 

dependent on the increase in impervious 
surface for linear reconstruction projects: 
i. <10,000 SF   None 
ii. > 10,000 SF & < 1 AC None 
iii. > 1 AC   YES 

(b) If iii applies, abstract the first 1” of rainfall 
from the added impervious surfaces.  
Credit will be calculated using industry 
accepted hydrologic models and Appendix 
A: Volume Abstraction Credit Schedule.  

(c) If meeting abstraction requirements is not 
feasible, abstract runoff to the greatest 
extent feasible – ½” min. - and provide 
phosphorus control equivalent to that 
achieved through abstraction of 1” of 
rainfall. Infeasibility will demonstrated by 
an Abstraction Analysis (See Rule). 

(d) No increase in runoff volume to a 
landlocked receiving area unless any 
additional runoff from the project will be 
effectively abstracted.  
i. Analyze back-to-back 100-year runoff 

events. 

See “Stormwater Management Rule” 
PHOSPHORUS CONTROL:  
(a) The required level of treatment is 

dependent on the increase in impervious 
surface for linear reconstruction projects: 
i. <10,000 SF   None 
ii. > 10,000 SF & < 1 AC YES 
iii. > 1 AC   YES 

(b) No net increase in phosphorus loading 
from existing conditions for the added 
impervious surfaces. 

REGIONAL STORMWATER MANAGEMENT   
See “Stormwater Management Rule” Section 
7 if construction of a regional treatment 
facility is proposed.  

IMPACT ON DOWNSTREAM WATERBODIES 
(a) No new point source may discharge to a 

waterbody without pretreatment 
(sediment & nutrient removal).  

(b) See Table 1 of the Rule for limits on 
allowable changes to the bounce, the 
duration of inundation, or runout control 
elevation for any downstream lake or 
wetland. 
i. Wetlands of all management classes 

exist along the corridor. 
 

FLOODPLAIN ALTERATION 
See “Floodplain Alteration Rule” 
(a) No net decrease in storage capacity below 

the projected 100-year HWL of a 
waterbody.  See section (C) for exceptions. 
i. Floodplain storage mitigation shall 

occur before any fill is placed in the 
floodplain, unless the applicant 
demonstrates that doing so is 
impractical and that placement of fill 
and creation of storage capacity can 
be achieved concurrently. 

ii. This requirement does not apply to fill 
in a waterbody other than a 
watercourse if the applicant shows 
that the proposed fill, together with 
the filling of all other properties on 
the waterbody to the same degree of 
encroachment as proposed by the 
applicant, will not cause high water or 
aggravate flooding on other 
properties and will not unduly restrict 
flood flows. 

(b) No increase in the 100-year flood 
elevation of a watercourse. 

WATER BODY ALTERATIONS 
See “Waterbody Crossings & Structures Rule 

 

See “Wetland Protection Rule” 
No new point source may discharge to a 
wetland without pretreatment for sediment 
and nutrient removal.  Pretreatment may be 
provided by nonstructural means. 
The District regulates activity impacting 
wetlands pursuant to the Wetland 
Conservation Act and the Watershed Law.  

REPLACEMENT/MITIGATION 
(a) Site wetland replacement in the following 

order of priority: 
i. On site; 
ii. Within the same subwatershed as the 

impacted wetland (see Appendix 1); 
iii. Within the District. 

BUFFER 
(a) Any activity for which a permit is required 

under this Wetland Protection Rule, the 
Stormwater Management Rule or the 
District Waterbody Crossings and 
Structures Rule that increases the 
imperviousness of the subject parcel must 
provide for buffer adjacent to each 
wetland and public waters wetland.  
i. Buffer must be provided on that part 

of the wetland edge that is 
downgradient from the activity or 
construction and around each wetland 
that will be disturbed. 

(b) The minimum buffer width is dependent 
on the management class of each wetland 
(see Section 6). 
i. Wetlands of all management classes 

exist along the corridor. 
(c) See Sections 7 for buffer vegetation 

requirements. 

See “Erosion Control Rule” 
Prepare and implement erosion control plan 
meeting the requirements of the rule.  

 

Minnesota 
Department of 
Health (Taken from 
MDH County Well 
Index, and MDH 
Source Water 
Assessments, 
2012) 

Contact MDH for more information concerning Well Head Protection Plans for Orono Well Number 2 and 3 Well Head Protection Area and Long Lake Well Number 2 Well Head Protection Area.  These areas may also be referred to as Long Lake East, 
Long Lake West, and Orono 3 Well Head Protection Areas, according to the County Well Index.   
 
Long Lake East and West are both classified as “Low Vulnerability”; Orono 3 is classified as “Not Vulnerable”. 
 
See Map PDFs 
 
 
 
 
 
 



Regulatory Matrix CSAH 112 Proj. 7738  
 

H:\Projects\7738\_Correspondence\Meetings\Meeting Records\WR Coordination Meetings\20121128\CSAH 112 Regulatory Matrix.docx 

Entity Surface Water Quantity Surface Water Quality Floodplain and Water Body Alterations Wetland Quality Erosion and Sediment Control 

City of Orono 
(from, Orono City 
Code, 2003) 
 
Permits for land-
disturbing activity 
and wetlands will be 
required unless 
incorporated into 
municipal consent 
process. 

 

DRAINAGE PLAN 
The direction, quantity or quality of drainage 
shall not be changed unless plans for the 
development are submitted to the city 
engineer, and are found to be in compliance 
with the city's stormwater management 
policies.  
Runoff shall be properly channeled into a 
storm drain, watercourse, ponding area or 
other public facility.  

 
 

 

STORMWATER MANAGEMENT  
When possible, existing natural 
drainageways, wetlands and vegetated soil 
surfaces must be used to convey, store, filter 
and retain stormwater runoff before 
discharge to public waters.  
A development must be planned and 
conducted in a manner that will minimize the 
extent of disturbed areas, runoff velocities 
and erosion potential, and reduce and delay 
runoff volumes.  Disturbed areas must be 
stabilized and protected as soon as possible 
and facilities or methods used to retain 
sediment on the site.  
New constructed stormwater outfalls to 
public waters must provide for filtering or 
settling of suspended solids and skimming of 
surface debris before discharge.  

 
 
 

FLOODWAY CONDITIONAL USES 
(a)    No structure (temporary or permanent), 
fill (including fill for roads and levees), 
deposit, obstruction, storage of materials or 
equipment, or other uses may be allowed as 
a conditional use that will cause any increase 
in the stage of the 100-year or regional flood 
or cause an increase in flood damages in the 
reach or reaches affected.  
(See section 78-1117 (d) for additional fill 

requirements.) 
 

Sec. 78-1129. - Public transportation facilities. 
Elevation to the regulatory flood protection 
elevation shall be provided where failure or 
interruption of these transportation facilities 
would result in danger to the public health or 
safety or where such facilities are essential to 
the orderly functioning of the area. Minor or 
auxiliary roads or railroads may be 
constructed at a lower elevation where 
failure or interruption of transportation 
services would not endanger the public 
health or safety. 

 

BUFFERS 
Wetland buffer must be created or existing 
buffer areas must be maintained when project 
is within 50 feet of a wetland.  Additional 
requirements include: 

When the wetland is required to be replaced 
or restored, or when the wetland is being 
altered; 
When any construction or land alteration 
activity that does not fall within the meaning 
of 'redevelopment' has the potential to 
adversely impact a wetland.  

STANDARDS 
All hard-surface runoff must be treated in 
accordance with the requirements of the city 
and the watershed district.  
Discharge into the wetlands – maximum 
allowable as allowed by the city engineer in 
accordance with the city's surface water 
management plan and the appropriate 
MCWD requirements.  
New non-structural impervious surfaces shall 
maintain a buffer setback from the 
delineated wetland boundary per the chart in 
[section] 78-1605(c) according to wetland 
class.  
(See additional requirements in section 78-

1608.) 

Land may be removed from the wetlands 
overlay district (i.e., by filling, etc.) by: 
(a) A zoning amendment and amendment of 

the official city wetland map.  
(b) Following WCA rules and creating at least 

an equal area of wetland to compensate 
for the wetland being filled.  

Alteration of wetlands are allowed if: 
(a) A wetlands alteration permit is obtained 
(b) If water storage is provided in an amount 

compensatory to that removed.  
See ordinance for additional requirements 
 
See Sec. 78-1605 for detailed wetland buffer 
requirements.   
 
 
 
 

A plan for erosion and sedimentation control 
specifying the measures to be used before, 
during and after construction until the soil 
and slope are stabilized by permanent cover 
shall be presented with the site plan. 

 
TOPOGRAPHIC ALTERATIONS/ GRADING AND 
FILLING. 

Grading, filling or excavating of more than 
ten cu. yd. is prohibited within 75 ft. of the 
OHW of the public waters listed in section 
78-1217.    
Grading, filling or excavating of ten cu. yd.  or 
less shall require city staff review and permit 
and be subject to other pertinent sections of 
this chapter.  
Public roads shall not be constructed within 
75 ft. of the OHW of the public waters listed 
in section 78-1217, or, such improvements 
are subject to the standard zoning variance 
review procedure.    
Vegetation alteration within 75 feet of the 
shoreline or within the bluff impact zone is 
subject to Sec. 78-1285.    
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Entity Surface Water Quantity Surface Water Quality Floodplain and Water Body Alterations Wetland Quality Erosion and Sediment Control 

City of Long Lake 
(From Long Lake 
City Ordinances 
[2003] and Water 
Resources 
Management Plan 
[) 
 
Permits for 
Erosion/Sediment 
Control, 
___________ as 
well as variances for 
work within the 
Shoreland Overlay, 
Wetland Protection, 
and Water 
Management 
Overlay Districts 
may be required 
unless incorporated 
into municipal 
consent process. 

No increase in runoff rates for the 1-, 10-, 
and 100-year rainfall events as indicated in 
the Water Resources Management Plan. 
Increased volumes of runoff due to 
development should be minimized by: 
o Abstraction;  
o Limiting impervious cover; 
o And encouraging infiltration of storm 

water where soil conditions are 
appropriate. 

WET DETENTION POND DESIGN 
Size ponds using NURP design that achieves a 
total phosphorus removal efficiency of 65% 
or greater for each pond or series of ponds. 
o Is there a greater standard for runoff 

draining to Long Lake or Long Lake Creek to 
meet MCWD phosphorus reduction goal? 

 
Physical design features: 
o Permanent pool depth greater than or 

equal to runoff volume from 2.5” rainfall 
under complete watershed development. 

o Min. permanent pool depth = 4 ft. 
o Mean permanent pool depth = 3 – 4 ft. 

depending on overall pond size. 
o Max. permanent pool depth = 10 ft. 
o Max. length to max. width ratio = 3:1  

Use baffles or ponds in series if 3:1 ratio 
is not achievable. 

o Min. bench width = 15 ft. at 1v:10h max. 
slope 

o Provide settleing forebay at pond inlets 
o Skimming for the 1-year event. 

All utilities and transportation facilities, 
including railroad tracks, roads and bridges, 
shall be constructed in accordance with state 
flood plain management standards contained 
in Minnesota Rules 1983 Parts 6120.5000 - 
6120.6200. 
Public utility facilities, roads, railroad tracks, 
and bridges within the floodplain should be 
designed to minimize increases in flood 
elevations and should be compatible with 
existing local comprehensive floodplain 
development plans.  

The Wetland Protection District consists of all 
upland within fifty feet (50') of the wetland 
boundary of wetlands identified in the Water 
Resource Management Plan that drain to the 
waterbody. 

o Include any water course, natural drainage 
system, water body, or wetland that may 
be subject to periodic flooding, overflow, or 
seasonally high water tables. 

o Ponds are not permitted unless 
conditionally permitted. 

 
  
 
 
 
 
 
 
 
 

The design, testing, installation, and 
maintenance of erosion and sediment 
control operations and facilities shall adhere 
to the standards and specifications contained 
in the Minnesota Pollution Control Agencies 
handbook of best management practices 
entitled "Protecting Water Quality in Urban 
Areas," dated October 1989, as amended. 
Except as otherwise provided in the Uniform 
Building Code, as adopted by the City of Long 
Lake, no person may grade, fill, excavate, 
store, stockpile or dispose of earth materials 
or perform any other land disturbing or land 
filling activity without first obtaining a 
building permit from the Building Inspector. 

MPCA

NPDES permits and 
Stormwater 
Pollution Prevention 
Plan will be 
required. 
 
Long Lake is 
impaired for 
nutrients.

FOR DRAINAGE TO LONG LAKE 
No increase in peak discharge rate or runoff 
volume from the 1- and 2-year, 24-hour 
precipitation events over those of the pre-
project condition. 
At least ½” of runoff from the added 
impervious surfaces must be infiltrated 
where soil conditions allow or filtrated where 
site conditions allow. 
o 48 hours max. detention time. 
o Design to have a reasonable chance of 

achieving 80% TSS removal. 
 

 

FOR DRAINAGE TO LONG LAKE 
Water quality volume is equal to 1 of runoff 
from new impervious surfaces created by the 
project for projects in which the ultimate 
development replaces pervious surfaces with 
one or more acres of accumulative 
impervious surface. 
o Half of the water quality volume must be 

infiltrated or filtrated where site and soil 
conditions allow. 

DETENTION BASIN DESIGN 
Permanent volume = 1800 cu. ft. per acre of 
drainage area. 
Water quality volume = ½” of runoff from 
new impervious surfaces. 
Min. permanent pool depth = 3 ft. 
Max. permanent pool depth = 10 ft. 
Water quality volume maximum discharge 
shall be no more than 5.66 cfs per acres of 
surface area of the pond at the water quality 
volume. 
Outlets must prevent short circuiting and the 
discharge of floating debris, provide 
stabilized emergency overflow and energy 
dissipation. 

 Stormwater must be discharged in a manner 
that does not cause nuisance conditions, 
erosion in receiving channels or on 
downslope properties, or inundation in 
wetlands causing significant adverse impacts 
to the wetlands. 
 

 

FOR DRAINAGE TO LONG LAKE 
All exposed soil areas must be stabilized as 
soon as possible but no later than 7 days 
after construction activity has temporarily or 
permanently ceased in that portion. 
If 5 or more acres of disturbed soil drain to a 
common location, a temporary sediment 
basin must be provided prior to runoff 
leaving the construction site and before 
entering surface waters. 

DRAINAGE TO OTHER AREAS 
All exposed soil with a continuous positive 
slope within 200 ft. of a surface water 
(including a stormwater conveyance system) 
must have temporary erosion control or 
permanent cover for exposed soil areas 
within 24 hours of connecting to surface 
water. 
Sediment control practices must minimize 
sediment from entering surface waters, 
including curb and gutter systems and storm 
sewer inlets. 
There shall be no unbroken slope length 
greater than 75 feet for slopes with a grade 
of 3:1 or steeper.   
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Entity Surface Water Quantity Surface Water Quality Floodplain and Water Body Alterations Wetland Quality Erosion and Sediment Control 

Other treatment practices such as grasses 
swales, small ponds, grit chambers, etc. are 
required prior to discharge to surface waters 
for road projects where the lack of right of 
way restricts the ability to construct ponds or 
infiltration basins.   

All exposed soil areas must be stabilized as 
soon as possible but no later than 14 days 
after construction activity has temporarily or 
permanently ceased in that portion. 
Temporary soil stockpiles must have effective 
sediment controls and can not be placed in 
surface waters, including curb and gutter and 
ditches. 


