City Hall: 218-692-2688 | 3888 Daggett Bay Rd
Planning & Zoning: 218-692-2689 Crosslake. Minnesota 56442
Fax: 218-692-2687 www cityofcrosslake.org

CITY OF CROSSLAKE

PLANNING COMMISSION/BOARD OF ADJUSTMENT
May 24, 2024
9:00 A.M.

Crosslake City Hall
13888 Daggett Bay Rd, Crosslake MN 56442
(218) 692-2689

PUBLIC HEARING NOTICE

Applicant: Michael D & Pamela Cunningham
Authorized Agent: KLD
Site Location: Off of County Road 36, Crosslake, MN 56442 on Pine River - GD

Request:
e Subdivision of property — Preliminary Plat of River Trail Road

To:
e Subdivide parcel # 14280539 Involving 38.9 acres into 12 tracts

Notification: Pursuant to Minnesota Statutes Chapter 462 and the City of Crosslake Zoning
Ordinance, you are hereby notified of a public hearing before the City of Crosslake Planning
Commission/Board of Adjustment. Property owners have been notified according to MN State
Statute 462 and has been published in the local newspaper. Please share this notice with any of
your neighbors who may not have been notified by mail.

Information: Copies of the application and all maps, diagrams or documents are available at
Crosslake City Hall or by contacting the Crosslake Planning & Zoning staff at 218-692-2689.
Please submit your comments in writing including your name and mailing address to Crosslake
City Hall or (crosslakepz@cityofcrosslake.orq).
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STAFF REPORT

Property Owner/Applicant: Michael D & Pamela Cunningham
Parcel Number(s): 14280539

Application Submitted: April 8, 2024

Action Deadline: June 6, 2024

City 60 Day Extension Letter sent / Deadline: NA / NA
Applicant Extension Received / Request: NA / NA

City Council Date: June 10, 2024 possibly

Authorized Agent: KLD

Request: To subdivide parcel # 14280539 involving 38.9 acres
Current Zoning: Shoreland District & Rural Residential 5 (RR5)

Adjacent Land Use/Zoning:

North — Shoreland District

South — Rural Residential 5 (RR5)

East — Shoreland District & Rural Residential 5 (RR5)
West — Rural Residential 5 (RR5)

Parcel History:
November 2006 — Demolition of existing cabin; remove debris to state approved demo pit

City Ordinance:

Land subdivision must be accomplished in a manner that contributes to an attractive, orderly,
stable and wholesome community environment with adequate public services and safe streets.
All land subdivisions, including plats, shall fully comply with the regulations in this chapter and
as may be addressed in other chapters of this Code. (Sec. 44.1)

City Community Plan:

Encourage sustainable development, that would maintain the communities character and respects
the environment including natural topography, suitable soils and avoids such areas as wetland,
flood plains erodible steep slopes and bluffs; strengthen the distinction between urban growth
and rural countryside and guide new development in ways that promote and enhance land use
compatibility; support the infill and redevelopment of areas within the city in an effort to
leverage existing infrastructure investment; identify areas and phases of development in a
manner that addresses the cost of providing public services; identify and prioritize significant
view-sheds and develop alternative approaches to preserve them while permitting reasonable use
and development of privately owned lands (page 19)



Agencies Notified and Responses Received:

County Highway Dept: Comment(s) received

DNR: Comment(s) received

City Engineer: Comment(s) received

City Attorney: Comment(s) received

Lake Association: No comment received before packet cutoff date

Crosslake Public Works: No comment received before packet cutoff date

Crosslake Park, Recreation & Library: No comment received before packet cutoff date
Concerned Parties: No comment received before packet cutoff date

POSSIBLE MOTION:
To make a recommendation to the Crosslake City Council to approve/deny the subdivision of
parcel # 14280539 involving 38.9 acres located in that part of Govt lot 3 & 4, Sec 27, City of

Crosslake

As shown on the certificate of survey dated 4-10-2024
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From: Joseph J. Langel

To: Cross Lake PZ
Cc: Paul Satterlund; admin
Subject: RE: PC/BOA 5.24.2024 Meeting Information
Date: Friday, May 10, 2024 10:47:36 AM
Attachments: imaqge001.png

image003.png
Cheryl,

The River Trail Road plat (Cunningham) appears to conform with your zoning ordinance given the lot
sizes, setbacks, building area, etc. for the RR-5 and Shoreland zones. Phil will have to chime in on
the street.

Joe

Joseph J. Langel

Ratwik, Roszak & Maloney, P.A.

444 Cedar St., Suite 2100

St. Paul, MN 55101-1865

Ph: 612-339-0060 | Fax:612-339-0038
Web: www.ratwiklaw.com

The information contained in this electronic message may be attorney-client privileged and/or confidential
information and is intended only for the use of the individual(s) to whom this electronic message is addressed.
If the reader of this message is not the intended recipient, or the employee or agent responsible to deliver it to
the intended recipient, you are hereby notified that any dissemination, distribution or copying of this electronic
communication or any attachment thereto is strictly prohibited. If you have received this electronic commu-
nication in error, you should immediately return it to us and delete the message from your system. Thank you.

From: Cross Lake PZ <crosslakepz@cityofcrosslake.org>

Sent: Thursday, May 9, 2024 1:20 PM

To: Joseph J. Langel <jjl@ratwiklaw.com>

Cc: Paul Satterlund <psatterlund@cityofcrosslake.org>; admin <admin@cityofcrosslake.org>
Subject: PC/BOA 5.24.2024 Meeting Information

Good afternoon,
Please review the attachment(s).

FY1: The developer, Cunningham, would like the proposed road to become a city road. They
are currently working with our city engineer, Phil Martin.

Clausing is an outlot, the one that Paul, P&Z Administrator, has already emailed you
additional information on. We also partially discussed this one in our meeting a while back,
when we talked about Outlots. If you could comment on the Clausing outlot attachment, as far
as, can the variance be approved and/or should it be even considered since it is an outlot.

Your guidance would be greatly appreciated.

Any comments you would like to contribute to our meeting, please put in writing.


mailto:jjl@ratwiklaw.com
mailto:crosslakepz@cityofcrosslake.org
mailto:psatterlund@cityofcrosslake.org
mailto:admin@cityofcrosslake.org
https://urldefense.proofpoint.com/v2/url?u=http-3A__www.ratwiklaw.com_&d=DwMFAg&c=euGZstcaTDllvimEN8b7jXrwqOf-v5A_CdpgnVfiiMM&r=-8b2vqZ-sy5HNWTZ2nPDAntG8nKx8QL8hS9dEML6btI&m=AgqWWA-oyQaoebmGN13-TUcDe9UzL61kM2VZWIYpbjw-lKYhkHrNfhIwOLlXX3G3&s=UXpJUlncts5mwuo6xKVqQqNXkuVUmDaNltizG0Hq3zY&e=

RIRM

Ratwik, Roszak & Maloney, P.A.
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From: Erie. Jacob (DNR)
To: Cheryl
Cc: Pete Gansen
Subject: RE: DRT 12-12-2023
Date: Thursday, November 30, 2023 11:23:15 AM
Attachments: imaqge001.png
image002.png
image003.png
image004.png

Good morning Cheryl:

The Cunningham DRT application appears to be a significant proposed plat on a public watercourse
(river). | don’t have any comments on this one so long as all the proposed lots meet minimum lot
width, size, and buildable area sizes, there are no proposed permanent mooring space plans (i.e.,
not part of a common mooring facility), there are no controlled access lots allowed, all bluffs/steep
slopes are clearly identified on a certificate of survey at the time of application, along with their
setbacks (to ensure adequate buildable area for each lot), and 2 suitable sites for type 1 septic
systems are eventually shown on the COS — meeting all setbacks.

Feel free to give me a call about this one if you think additional DNR involvement/comments would
be helpful. Any additional information you may have about this one is always welcome.

With that, I’'m not planning to attend DRT for this one so long as my above comments are/have been
addressed.

Thank youl!

Jacob Frie
Area Hydrologist | Division of Ecological and Water Resources

Minnesota Department of Natural Resources
1601 Minnesota Drive

Brainerd, MN, 56401

Phone: 218-203-4367

Email: Jacob.frie@state.mn.us

mndnr.gov

m DEPARTMENT OF

| NATURAL RESOURCES
fRYR .

From: Cheryl <crosslakepz@crosslake.net>
Sent: Wednesday, November 22, 2023 4:01 PM

To: Frie, Jacob (DNR) <Jacob.Frie@state.mn.us>; 'pat wehner' <prw41@yahoo.com>
Subject: DRT 12-12-2023


mailto:Jacob.Frie@state.mn.us
mailto:crosslakepz@crosslake.net
mailto:pgansen@crosslake.net
mailto:Jacob.frie@state.mn.us
http://mndnr.gov/
https://www.facebook.com/MinnesotaDNR
https://twitter.com/mndnr
http://www.dnr.state.mn.us/emailupdates/index.html

DEPARTMENT OF
NATURAL RESOURCES

















From: Matt Kallroos

To: Cheryl
Subject: RE: DRT 12.12.2023
Date: Monday, December 11, 2023 2:15:17 PM

Good afternoon Cheryl,

| plan to be at the meeting tomorrow in person but just in case something unexpected comes up
please find the Crow Wing County Highway Departments comments below:

The Highway Departments comments are related to road access and auxiliary lanes. First, an
entrance permit will be required to gain access onto CSAH 36 for the proposed development.
Second, a right turn lane and bypass lane will be required on CSAH 36 to meet the traffic demands of
the proposed development and the applicant would be asked to participate in the process following
the current Cost Participation Policy. This requirement is due to the projected growth along CSAH
36 and to serve traffic coming to and from both Crosslake and Brainerd.

Thanks!

Matt Kallroos

Transportation Planner
Office: (218)824-1110
Direct: (218)822-2694
WWW.Crowwing.us

_Crow Wing County Highway Department
16589 County Road 142
Brainerd, MN 56401

We value your opinion, please let us know how we are doing by taking our Customer Service Survey.

! CROWYWING

CEmann

[T

Our Vision: Being Minnesota’s favorite place.
Our Mission: Serve well. Deliver value. Drive results.
Our Values: Be responsible. Treat people right. Build a better future.

This e-mail and any attachment is intended to be read only by the intended recipient. This e-mail may
be legally privileged or protected from disclosure by law. If you are not the intended recipient, any
dissemination of this e-mail or any attachments is strictly prohibited, and you should refrain from reading
this e-mail or examining any attachments. If you received this e-mail in error, please notify the sender
immediately and delete this e-mail and any attachments. Thank you.

From: Cheryl <cstuckmayer@crosslake.net>

Sent: Wednesday, November 22, 2023 4:07 PM

To: Matt Kallroos <Matt.Kallroos@crowwing.us>; TJ <tgraumann@crosslake.net>; Phil Martin
<phillip.martin@bolton-menk.com>; alex@breenandperson.com

Subject: DRT 12.12.2023

This message was sent from outside your organization. Please proceed with
caution.


mailto:Matt.Kallroos@crowwing.us
mailto:cstuckmayer@crosslake.net
http://www.crowwing.us/
https://customervoice.microsoft.us/Pages/ResponsePage.aspx?id=2m9IVV6Q-EOZ0Gx1qnfBSRBIcB-8xvhMrE7irLuPx0lUREc5Nk9TQkFEOFdRSTk5QzBONkpOQ0U5Ry4u

From:
To:
Cc:

Tony Pohl
Phil Martin

Andrew Beadell; Patrick Wehner; Cheryl Stuckmayer; Jordan Chouanard

Subject: RE: River Trail Road Prelim Plat - Civil

Date:

Monday, May 13, 2024 10:33:31 AM

Attachments: image001.png

image002.png

image003.png

image004.png

Rivier Trail Road - Civil R1.pdf

HydroCAD Report - River Trail Road R1.pdf

Phil,

Below is my Response 1 to your review comments:

1.

2.

3.

4.

5.

© N o

Yes, the existing entrance is proposed to be permanently removed.

linterpreted a 3:1 allowable as the maximum slope, but correct the design does have a 4:1 slope. Typical
section in the plans has been revised to reflect a 4:1 in-slope and 3:1 backslope

g
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8
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T
I
|
|
|
I
I

2.1
k AR .
TOPSOIL DEFTH es .

(TP, EAcH s1DE]

Rural Roadway (RR)- 2& lots

Correct, the proposed entrance is at the high point (relatively speaking — ditch is near level going north
or south but then slopes down to the river as you get closer and also drops elevation going south by
about .5’) We can provide our survey data if you would like to review.

The model was updated to include the ditching along the roadway along with the addition of a berm
within the ditch at the R/W. The 100-HWL for the basin is now 1233.14 which is below the EOF of
1233.5. This prevents to the County R/W and the concern for erosion.

We have ITT scheduled to complete the borings this Friday and we will forward the boring logs when
available.

Noted, see rives plan sheets.

. Noted, see revised HydroCAD Report and Drainage Exhibit.

See revised HydroCAD Report and Drainage Exhibit. Basin 1B retains the 100-yr event for the roadway
and lots 1-8.
Due to the mature tree coverage on the site and the linear length that would be required to construct a
single basin to retain runoff from lots 9-12, we are proposing an individual basin per lot. These basins
are included in the HydroCAD report with the following note “FUTURE LANDOWNERS OF LOTS 9-12
ALONG WITH POTENTIAL FUTURE LOT SPLITS (TOTAL OF 8 LOTS) WILL BE RESPONSIBLE FOR
CONSTRUCTING THEIR OWN INFILTRATION BASIN. 1,800 CU. FT. BASIN - 2' DEPTH, 15'X30' BOTTOM
WITH 5:1 SIDE SLOPES - CONSTRUCTED DOWN GRADIENT OF IMPROVEMENTS.”
This will eliminate the need to create an “unsightly” long linear tree clearing area for a single/common
basin along with a drainage easement that could affect the development of a lot(s).

9. The City would be responsible for maintenance of the South Basin/1B along with the roadway.

Maintenance will be minimal with the pretreatment of the ditching. After soil stabilization and
established vegetation which is when the City would take it over would only consist of mowing. Mowing


mailto:t.pohl@kldland.com
mailto:Phillip.Martin@bolton-menk.com
mailto:Andrew.Beadell@bolton-menk.com
mailto:pwehner@cityofcrosslake.org
mailto:cstuckmayer@cityofcrosslake.org
mailto:j.chouanard@kldland.com

10.

12.

AEE T THE REAGHIRENMENT S U A1 L-301.

IT SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR

TO VERIFY EARTHWORK QUANTITIES WHICH THE

CONTRACTORS BID SHALL BE BASED ON.

THE CONTRACTOR SHALL COORDINATE WITH BALDWIN g:ﬁ:ﬂ,\a}‘f ga"d
ON STREET SIGNAGE. THE CONTRACTOR

SHALL FURNISH & INSTALL REQUIRED SIGNS. County

COMPACTION OF INFILTRATION BASINS IS PROHIBITED.




5YR DISCHARGE: 0.00 CFS
100YR DISCHARGE: 1.27 CFS (HWL = 1233.55)

PROPOSED IMPERVIOUS = 131,000 Q. FT.

REQUIRED WATER QUALITY VOLUME
(1" OVER IMPERVIOUS) = 10,920 CU. FT.

WATER QUALITY VOLUME PROVIDED = 17,860 CU. FT.

ATTACHMENTS
HydroCAD Report - JK Storage Sartell

Update

— ww— o EXISTING DRAINAGE AREA

PROPOSED DRAINAGE AREA








ety

Rural Roadmay (RR)- 26 lots
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C6.0 DRAINAGE & EROSION CONTROL PLAN =
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(EXISTING)

SET IRON PIPE WITH CAP STAMPED
FOUND IRON MONUMENT
COMPUTED POSITION
GOVERNMENT SECTION CORNER MONUMENT
SET MAGNETIC "PK" NAIL
STORM SEWER MANHOLE
SANITARY SEWER MANHOLE
ELECTRIC MANHOLE
CATCH BASIN

CULVERT APRON

WELL

HYDRANT

WATER VALVE

UTILITY HANDHOLE
LIGHT POLE

UTILITY POLE

UTILITY POLE ANCHOR
UTILITY PEDESTAL
UTILITY METER

TANK (AS SPECIFIED)
SEWER CLEANOUT

LIFT STATION

SOIL BORING

SURFACE DRAINAGE ARROW
TREE (DECIDUOUS)

TREE (EVERGREEN)
CONCRETE

BITUMINOUS

GRAVEL

BURIED ELECTRIC LINE
BURIED TELEPHONE LINE
BURIED FIBER OPTIC LINE
BURIED GAS LINE
OVERHEAD POWER LINE
WATER LINE

STORM SEWER PIPE
SANITARY SEWER PIPE
PROPERTY LINE
CONTROLLED ACCEESS
CHAINLINK FENCE

WOOD FENCE

BARBWIRE FENCE
TREELINE

WETLAND

CONTOUR (MAJOR)

CONTOUR (MINOR)

MAPPING LEGEND

P-BUR

T-BUR

F/0 -BUR —

—OHP——————————O0HP——

ESS

XC

—1025

— = — —105- -

(PROPOSED)
WATER CURB STOP  S3°
HYDRANT g7
#YO ALL UNDERGROUND UTILITY LOCATIONS SHOWN ARE APPROXIMATE AND WERE
WATER VALVE  p¢" DETERMINED FROM THE RESPECTIVE UTILITY COMPANIES FOLLOWING A GOPHER
STATE ONE CALL DESIGN LOCATE REQUEST. THE UTILITIES SHOWN ON THE PLAN
STORM SEWER APRON ¢ MAY NOT REPRESENT ALL UNDERGROUND UTILITIES IN THE AREA. NO FIELD

VERIFICATION WAS MADE FOR THE UTILITIES SHOWN. THE UTILITY COMPANIES
THAT RESPONDED TO THE ONE CALL ARE LISTED BELOW.
TICKET NO. 240310192 , CROSSLAKE TELE/CABLE, CROW WING COOP, XCEL

STORM SEWER INLET n

STORM SEWER MANHOLE ENERGY
SANITARY SEWER MANHOLE THE SUBSURFACE UTILITY INFORMATION IN THIS PLAN IS UTILITY QUALITY
LEVEL D. THIS QUALITY LEVEL WAS DETERMINED ACCORDING TO THE
SANITARY SEWER CLEANOUT GUIDELINES OF CI/ASCE 38-02, ENTITLED "STANDARD GUIDELINES FOR THE

COLLECTION AND DEPICTION OF EXISTING SUBSURFACE UTILITY DATA".
INLET PROTECTION

SURFACE DRAINAGE ARROW

CONCRETE

BITUMINOUS

GRAVEL

WATERMAIN

Know what's below.
Gall before youdig.

STORM SEWER -<

FORCEMAIN FM

SANITARY SEWER <«<

SILT FENCE
BIO-ROLL —O0—BI0—0—BI0—
CONTOUR (MAJOR) —1025

CONTOUR (MINOR) 1025

STATEMENT OF PROJECT SURVEY CONTROL

Survey Datum is based on NGS Control Station “MOON LITE MNO35”

Northing - 298182.484
Easting - 587639.304
Elevation- 1255.595

HORIZONTAL DATUM: Crow Wing County Coordinates NAD83, 1986 Adjustment
(HCROW)

VERTICAL DATUM: NAVD 88

BASIS FOR ESTIMATED QUANTITIES

BITUMINOUS WEARING COURSE

BITUMINOUS MIXTURE 115 LBS./SQ.YD./INCH THICKNESS

BITUMINOUS TACK COAT (INCIDENTAL) 0.05 GAL./SQ. YD.

AGGREGATE

STATEMENT OF ESTIMATED QUANTITIES

ITEM NO. | SPEC. NO. ITEM DESCRIPTION UNIT QUANITY

1 2021.501 MOBILIZATION LUMP SUM 1

2 2101.501 CLEARING & GRUBBING ACRE 1.7
3 2102.503 PAVEMENT MARKING REMOVAL LIN FT 1140
4 2104.503 SAWING BITUMINOUS PAVEMENT (FULL DEPTH) LIN FT 1170
5 2104.504 REMOVE BITUMINOUS PAVEMENT SQYD 725
6 2105.507 COMMON EXCAVATION (P) CU YD 2850
7 2105.607 HAUL & STOCKPILE EXCESS MATERIAL (P) CU YD 1600
8 2112.603 SUBGRADE PREPARATION LF 910
9 2123.510 COMMON LABORERS HOUR 16
10 2123.610 SKID LOADER HOUR 16
11 2123.610 STREET SWEEPER (WITH PICKUP BROOM) HOUR 8
12 2211.507 AGGREGATE BASE (CV) CLASS 5 CU YD 765
13 2221.507 SHOULDER BASE AGGREGATE (CV), CLASS 5 CU YD 180
14 2360.509 TYPE SP 9.5 WEARING COURSE MIXTURE (2,B) TON 580
15 2360.509 TYPE SP 12.5 WEARING COURSE MIXTURE (2,B) TON 210
16 2501.502 18" CS PIPE APRON EACH 2
17 2501.602 TRASH GUARD FOR 18" PIPE APRON EACH 2
18 2503.503 18" CS PIPE CULVERT LIN FT 36
19 2511.504 GEOTEXTILE FILTER TYPE IV SQYD 90
20 2511.507 RANDOM RIPRAP CLASS Il CU YD 26
21 2563.601 TRAFFIC CONTROL LUMP SUM 1
22 2564.602 FURNISH AND INSTALL SIGN PANELS LUMP SUM 1
23 2573.501 EROSION CONTROL SUPERVISOR LUMP SUM 1
24 2573.502 STABILIZED CONSTRUCTION EXIT LUMP SUM 1
s 2573.503 SILT FENCE, TYPE MS LIN FT 1900
26 2573.503 SEDIMENT CONTROL LOG TYPE WOOD FIBER LIN FT 500
2 2574.507 COMMON TOPSOIL BORROW (CV) CU YD 890
28 2574.508 FERTILIZER TYPE 3 POUND 510
29 2575.504 EROSION CONTROL BLANKETS CATEGORY 3 SQYD 2825
30 2575.505 RAPID STABILIZATION, METHOD 3 ACRE 1.7
31 2575.505 SEEDING ACRE 1.7
32 2575.508 SEED MIXTURE 33-261 POUND 10
33 2575.508 SEED MIXTURE 25-151 POUND 205
34 2575.508 HYDRAULIC REINFORCED FIBER MATRIX POUND 6650
35 2581.503 PAVEMENT MARKING LUMP SUM 1

NOTES:

IT SHALL BE THE RESPONSIBILTY OF THE CONTRACTOR TO VERIFY EARTHWORK QUATITIES WHICH THE CONTRACTOR'S
BID SHALL BE BASED ON.

QUANTITIES DO NOT INCLUDE DRIVEWAY ENTRANCES/APPROACHES WITH REQUIRED CULVERTS AND
SURFACING - SEE DETAIL SHEET.

CONTRACTOR SHALL BE RESPONSIBLE FOR INDEPENDENT COMPACTION AND MATERIAL TESTING BY A SOILS ENGINEER.

CONTRACTOR SHALL COORDINATE WITH CROW WING COUNTY ON STREET SIGNAGE. THE CONTRACTOR SHALL FURNISH &
INSTALL REQUIRED SIGNS.

4" PROPOSED TOPSOIL DEPTH

UTILITY QUALITY LEVEL DEFINITIONS

UTILITY QUALITY LEVEL - A PROFESSIONAL OPINION OF THE QUALITY  DEFINED OR EXPECTED BY THE PROJECT OWNER.

AGGREGATE BASE - CLASS 5 110 LBS./SQ.YD./INCH THICKNESS

AGGREGATE SURFACING - CLASS 5 110 LBS./SQ.YD./INCH THICKNESS

TURF ESTABLISHMENT

AND RELIABILITY OF UTILITY INFORMATION. SUCH RELIABILITY IS
DETERMINED BY THE MEANS AND METHODS OF THE PROFESSIONAL.
EACH OF THE FOUR EXISTING UTILITY DATA QUALITY LEVELS IS
ESTABLISHED BY DIFFERENT METHODS OF DATA COLLECTION AND
INTERPRETATION.

UTILITY QUALITY LEVEL A - PRECISE HORIZONTAL AND VERTICAL

UTILITY QUALITY LEVEL B - INFORMATION OBTAINED THROUGH THE
APPLICATION OF APPROPRIATE SURFACE GEOPHYSICAL METHODS TO
DETERMINE THE EXISTENCE AND APPROXIMATE HORIZONTAL POSITION
OF SUBSURFACE UTILITIES. QUALITY LEVEL B DATA SHOULD BE
REPRODUCIBLE BY SURFACE GEOPHYSICS AT ANY POINT OF THEIR
DEPICTION. THIS INFORMATION IS SURVEYED TO APPLICABLE

75 LBS/ACRE

35 LBS/ACRE
6,000 GAL/ACRE
3,900 LBS/ACRE
300 LBS/ACRE

SEED - 25-141

SEED - 33-261

RAPID STABILIZATION METHOD 3
HYDRAULIC TYPE MULCH MATRIX
FERTILIZER, TYPE 3 (10-20-20)

LOCATION OF UTILITIES OBTAINED BY THE ACTUAL EXPOSURE (OR
VERIFICATION OF PREVIOUSLY EXPOSED AND SURVEYED UTILITIES)
AND SUBSEQUENT MEASUREMENT OF SUBSURFACE UTILITIES, USUALLY
AT A SPECIFIC POINT. MINIMALLY INTRUSIVE EXCAVATION EQUIPMENT
IS TYPICALLY USED TO MINIMIZE THE POTENTIAL FOR UTILITY
DAMAGE. A PRECISE HORIZONTAL AND VERTICAL LOCATION, AS WELL
AS OTHER UTILITY ATTRIBUTES, IS SHOWN ON PLAN DOCUMENTS.
ACCURACY IS TYPICALLY SET TO 15-MM VERTICAL AND TO

APPLICABLE HORIZONTAL SURVEY AND MAPPING ACCURACY AS

TOLERANCES DEFINED BY THE PROJECT AND REDUCED ONTO PLAN
DOCUMENTS.

UTILITY QUALITY LEVEL C - INFORMATION OBTAINED BY SURVEYING
AND PLOTTING VISIBLE ABOVE-GROUND UTILITY FEATURES AND BY
USING PROFESSIONAL JUDGMENT IN CORRELATING THIS INFORMATION
TO QUALITY LEVEL D INFORMATION.

UTILITY QUALITY LEVEL D - INFORMATION DERIVED FROM EXISTING
RECORDS OR ORAL RECOLLECTIONS.

DATE N

REVISION SINCE INITIAL DATE OF 05/13/24

Y,

05/13/24
DATE

LIC. NO. 56606

W\af’

TONY A. POHL

| HEREBY CERTIFY THAT THIS PLAN WAS PREPARED BY ME OR UNDER N fNO-

MY DIRECT SUPERVISION AND THAT | AM A DULY LICENSED
PROFESSIONAL ENGINEER UNDER THE LAWS OF THE STATE OF

MINNESOTA.
Signature:

N

PROJECT NO.CUNNM2401

KRAMER LEAS DELEO

&URU’EYING « ENGINEERING « PLAMNNING

N

DATE: MARCH, 2024
T
TAP

DESIGNED:
CHECKED

),

AS SHOWN

SCALE:

RIVER TRAIL ROAD
MICHAEL CUNNINGHAM
SECTION 28, TOWNSHIP 137, RANGE 27
CROSSLAKE, MINNESOTA
PLAN LEGEND & SEQ

N\

Y,

( Sheet No. C2.
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N

66’ RIGHT OF WAY

/

5" AGGREGATE BASE (MNDOT 3138 CLASS 5)

TYPICAL SECTION

SEDIMENT CONTROL LOG

¢

2.

FLOW 2(CULVERT DIA.)

TYPES: COMPOST, WOOD CHIP, OR ROCK

C

SEDIMENT CONTROL LOG WIER

NTS

_/ 5" MIN. LENGTH POST @ 6" MAX. SPACING

GEOTEXTILE FABRIC, 36" WIDE E
*\~ PLASTIC ZIP TIES

(50 LB. TENSILE)
LOCATED IN TOP 8"
TIRE COMPACTION ZONE

FLOW

S FL&—»
THETEE
T T i | ST
=11l -1 1 -1 1 - ._8 E-_—_—-
A== = = =
|‘_;‘ ‘ ‘: — :% g\_:m_—
MACHINE SLICE —/— | |—| ~ &1 | -
8 -12"DEPTH ' | |—| | 1| | f— | F
T

SILT FENCE TYPE MS (MACHINED SLICED)

NTS

PUBLIC ROAD / PAVED SURFACE

BIO-ROLL

SILT FENCE

50" MIN.

SEDIMENT TRAP | | =

6" SLASH MULCH OR ——
6" CRUSHED ROCK (1" - 2" DIA.)
W/ GEOTEXTILE FABRIC

CONSTRUCTION EXIT

1" X 2" X 24" LONG WOODEN STAKES - STAKES SHALL
BE DRIVEN THROUGH THE BACK HALF OF THE
SEDIMENT CONTROL LOG AT AN ANGLE OF 45 DEGREES
WITH THE TOP OF THE STAKE POINTING UPSTREAM

SEDIMENT CONTROL LOG

NOTE:
° SPACE BETWEEN STAKE SHALL BE A
MAXIMUM OF 1' FOR DITCH CHECKS

OR 2" FOR OTHER APPLICATIONS. ﬂ» /, s 2,
H=1l=] N =
BACKFILL AND COMPACT SOIL FROM TRENCH ON l | | ‘_‘ ‘ ‘_l_ ‘ ‘_‘ ‘ ‘%\K_‘ :‘

UPGRADIENT SIDE OF SEDIMENT CONTROL LOG

- ||_|||_||‘_ ‘H_:
=
PLACE SEDIMENT CONTROL LOG IN SHALLOW

TRENCH (1" TO 2" DEPTH)

8" - 10" EMBEDMENT DEPTH

TYPES: STRAW, WOOD FIBER, OR COIR

SEDIMENT CONTROL LOG (BIO-ROLL)

NTS

/

DRIVEWAY WIDTH (W)

12" MIN. / 24" MAX. ‘

A

12" MIN. DIAMTER

16 GA. CMP CULVERT

10’ _ 33 33 _ 10’
I I >
- e r E
| — = | =
o Z Z -
B = VARIES 12' 12' 6' INSLOPE 4 = e
o L DITCH L 8=
> o ' ' ' - O
2 - | 2' GRAVEL SHOULDER | 10' TRAVELED WAY 10' TRAVELED WAY | 2' GRAVEL SHOULDER BOTTOM | = 2 g o
32 5 | 5 35
a>l o B L N e e e N o | B |
____________ R B S
L FILL SECTION O e . == _
\ T —— —__ _____::_::::::::::::::E::_ ------ 4" TOPSOIL, SEED, A T
E)F;g;lLNEG GROUND FERTILIZER, & MULCH 2.5" TYPE 9.5 WEARING COURSE (MNDOT 2360 SPWEA230B)

LENGTH (L)

\— CMP APRON

DITCH BOTTOM

DEPTH (D) MIN. 2
DITCH SECTION

NOTE: THE LIP OF THE CILVERT APRON SHALL BE PLACED AT THE DITCH
BOTTOM. IF THE DITCH IS DEEPER THAN THE MINIMUM, THE LENGTH OF THE
CULVERT SHALL BE EXTENDED TO THE 4:1 SLOPE.

L= (4 XD)+ (4 XD?% + W + APRONS

RESIDENTIAL DRIVEWAY CULVERT DETAIL

25’

1" PAVED SHOULDER

12' TRAVELED WAY |

13" BYPASS LANE

1.5" GRAVEL SHOULDER

N PP R —
o S T T A e T T T
G T IE P P e A
L Do ; . AR

SAWCUT EX. BIT
EDGE (FULL DEPTH)

2" TYPE 9.5 WEARING COURSE (MNDOT 2360 SPWEA230B)

BITUMINOUS MAT'L. FOR TACK COAT (INCIDENTAL)

6" TOPSOIL, SEED,
FERTILIZER, & MULCH

NTS

EXISTING GROUND
PROFILE

2" TYPE 12.5 NON-WEARING COURSE (MNDOT 2360 SPNWA230B)

8" AGGREGATE BASE (MNDOT 3138 CLASS 5)

BYPASS LANE TYPICAL SECTION - CORD 36

N

DATE N

01/16/2024

REVISION SINCE INITIAL DATE OF 05/13/24

/I\ CROW WING COUNTY HIGHWAY REVIEW COMMENTS

Y,
N

05/13/24
DATE

LIC. NO. 56606

| HEREBY CERTIFY THAT THIS PLAN WAS PREPARED BY ME OR UNDER N fNO-

MY DIRECT SUPERVISION AND THAT | AM A DULY LICENSED

PROFESSIONAL ENGINEER UNDER THE LAWS OF THE STATE OF

MINNESOTA.

Signature: O/—V‘f\;’

TONY A. POHL
PROJECT NO.CUNNM2401

« ENGINEERING « PLAMNNING

KRAMER LEAS DELEO

&URU’EYING

),

T
TAP

DATE: MARCH, 2024
SCALE: AS SHOWN

DESIGNED:
CHECKED

RIVER TRAIL ROAD
MICHAEL CUNNINGHAM
SECTION 28, TOWNSHIP 137, RANGE 27
CROSSLAKE, MINNESOTA
TYP. SECTION & CONST. DETAILS

N Y

( Sheet No. C3.0 )/
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12" @ SEAMS FOR DITCH
GRADES GRATER THAN 2%

STANDARD 6.5' N ﬁ—
X X X I X |5 X X Y T X X X X X X X I
=~ ~ ~ 20"
1.5 )
=~ X X IN - X X X X IN
I — X X e X X X X M
X X x| —1 X X X X X X X
X X X X X X X X
X X
| L~
SLOPES FLATTER THAN 2H:1V SLOPES 2H:1V - 1H:1V: CHANNEL & DITCH APPLICATIONS

120 STAPLES PER 100 SQ. YD. 350 STAPLES PER 100 SQ. YD.

170 STAPLES PER 100 SQ. YD.

NOTES:

PREPARE SOIL AS PER MNDOT SPECIFICATION 2574

LAY PARALLEL OR PERPENDICULAR TO THE DIRECTION OF FLOW

OVERLAP ADJACENT STRIP EDGES A MINIMUM OF 4"

OVERLAP BLANKET 6" (MIN.) AT EACH END. OVERLAP BOTTOM END OF UPPER BLANKET OVER TOP END OF LOWER BLANKET. STAPLE ALONG OVERLAP EVERY
1.5%

THE UPPERMOST BLANKET OF ALL SLOPE APPLICATIONS MUST START IN A CHECK SLOT. IF THE SLOPE LENGTH IS 100" OR GREATER, INSERT BLANKET INTO A
CHECK SLOT 1/3 FROM THE BOTTOM OF THE SLOPE

EROSION CONTROL BLANKET STAPLE PATTERN

POINT "A" MUST BE A MINIMUM OF 6" HIGHER THAN POINT "B" TO ENSURE
THAT WATER FLOWS OVER THE DIKE AND NOT AROUND THE ENDS
e  PLACE SEDIMENT CONTROL LOG PERPENDICULAR TO FLOW AND IN A
CRESCENT SHAPE WITH THE ENDS FACING UP STREAM.
e  SPACING REQUIREMENTS
DITCH GRADE SPACING
UP TO 2% 40
3-5% 15-30°
6-9% 10™-15’
10-15% 5-10'

NOTES:

POINT "A"

~— CATERGORY 3 EROSION
U’K CONTROL BLANKET
8", 11 GA. STAPLES

SEE DETAIL FOR SPACING REQUIREMETNS

SEDIMENT CONTROL LOG DITCH CHECK

APRON OUTLET WITH
LINED CHANNEL TO
BOTTOM OF SLOPE OR
STORMWATER BASIN

TYPICAL APRON OUTLET —a—g——

— SLOPE BOTTOM

NN NN

CLASS 11l RIPRAP

1" (1.5 FOR > 30"
DIA. OUTLET)

NWL

X2

=l
GEOTEXTILE FABRIC ——/
MNDOT SPEC 3733

SLOPE/POND
BOTTOM

4" AGGREGATE BEDDING

COURSE AGGREGATE MNDOT SPEC 3137 - CA-8 GRADATION

SECTION A-A

RIPRAP CHANNEL PROFILE

1' (1.5 FOR > 30
DIA. OUTLET)

' GEOTEXTILE FABRIC
MNDOT SPEC 3733
4" AGGREGATE BEDDING

COURSE AGGREGATE MNDOT SPEC 3137 - CA-8 GRADATION

SECTION B-B & C-C

APRON RIPRAP OUTFALL DETAIL

DATE N

11/08/2021

REVISION SINCE INITIAL DATE OF 09/02/2021

ADDED LINER & VEG. FILTER STRIP NOTE

1

Y,

| HEREBY CERTIFY THAT THIS PLAN WAS PREPARED BY ME OR UNDER N fNO-

MY DIRECT SUPERVISION AND THAT | AM A DULY LICENSED

PROFESSIONAL ENGINEER UNDER THE LAWS OF THE STATE OF

MINNESOTA.

05/13/24

_

TONY A. POHL
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SCALE IN FEET

DEMOLITION & SITE PREPARATION NOTES

1.

10.

1.

CONTRACTOR SHALL VERIFY FIELD CONDITIONS BEFORE
COMMENCEMENT OF ANY CONSTRUCTION ACTIVITIES. CONTRACTOR
SHALL VERIFY EXISTING ELEVATIONS AND DIMENSIONS WHERE NEW
WORK WILL MATCH EXISTING. DISCREPANCIES SHALL BE BROUGHT TO
THE ATTENTION OF THE ENGINEER FOR RESOLUTION PRIOR TO THE
COMMENCEMENT OF WORK.

. CONTRACTOR SHALL OBTAIN ALL THE NECESSARY PERMITS,

CITY/COUNTY BUILDING/LAND USE PERMITS, MPCA CONSTRUCTION
STORMWATER GENERAL PERMIT, AND ANY REQUIRED DEPARMENT OF
LABOR AND INDUSTRY (DOLI) PLAN REVIEWS, FROM THE APPROPRIATE
AUTHORITIES, DEPARTMENTS, AND/OR AGENCIES HAVING
JURISDICTION PRIOR TO COMMENCING WORK.

. THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE COST OF

REMOVING ANY EXISTING SITE FEATURES AND APPURTENANCES
NECESSARY TO ACCOMPLISH THE CONSTRUCTION OF THE PROPOSED
SITE IMPROVEMENTS. THE CONTRACTOR SHALL ALSO BE RESPONSIBLE
FOR THE COST NECESSARY TO RESTORE SUCH ITEMS IF THEY ARE
SCHEDULED TO REMAIN AS PART OF THE FINAL SITE IMPROVEMENTS.
REFER TO PLANS TO DETERMINE EXCAVATION, DEMOLITION AND TO
DETERMINE THE LOCATION OF THE PROPOSED SITE IMPROVEMENTS.
THE OWNER RESERVES THE RIGHT TO REVIEW ALL MATERIALS
DESIGNATED FOR REMOVAL AND TO RETAIN OWNERSHIP OF SUCH
MATERIALS. IF THE OWNER RETAINS ANY MATERIAL THE CONTRACTOR
SHALL MAKE ARRANGEMENTS WITH THE OWNER TO HAVE THOSE
MATERIALS REMOVED OFF SITE AT NO ADDITIONAL COST.

. UNLESS SPECIFICALLY NOTED TO BE SAVED / STOCKPILED OR REUSED

/ RELOCATED, ALL SITE FEATURES CALLED FOR REMOVAL SHALL BE
REMOVED WITH THEIR FOOTINGS, ATTACHMENTS, BASE MATERIAL,
ETC, TRANSPORTED FROM THE SITE TO BE DISPOSED OF IN A LAWFUL
MANNER AT AN ACCEPTABLE DISPOSAL SITE AND AT NO COST TO THE
OWNER.

. ALL EXISTING SITE FEATURES TO REMAIN SHALL BE PROTECTED

THROUGHOUT THE CONSTRUCTION PERIOD. ANY FEATURES DAMAGED
DURING CONSTRUCTION OPERATIONS SHALL BE REPAIRED OR
REPLACED TO THE SATISFACTION OF THE OWNER'S REPRESENTATIVE
AT NO ADDITIONAL COST.

. ALL ITEMS CALLED FOR REMOVAL SHALL BE REMOVED TO FULL DEPTH

INCLUDING ALL FOOTINGS, FOUNDATIONS, AND OTHER
APPURTENANCES, EXCEPT AS SPECIFICALLY NOTED OTHERWISE.
CLEARING AND GRUBBING WORK SHALL CONSIST OF REMOVING AND
DISPOSING OF THE TREES, BRUSH, STUMPS, ROOTS, AND OTHER
PLANT LIFE, INCLUDING DEAD AND DECAYED MATTER, WITHIN THE
CONSTRUCTION AREA, UNLESS OTHERWISE DESIGNATED TO REMAIN
BY THE OWNER OR AS DIRECTED BY THE ENGINEER.

TREES DESIGNATED FOR REMOVAL SHALL BE TAGGED BY
CONTRACTOR AND APPROVED BY OWNER'S REPRESENTATIVE PRIOR
TO COMMENCEMENT OF CONSTRUCTION.

. THE STORAGE OF MATERIALS AND EQUIPMENT WILL BE PERMITTED AT

LOCATIONS DESIGNATED BY OWNER OR OWNER'S REPRESENTATIVE.
PROTECTION OF STORED MATERIALS AND EQUIPMENT SHALL BE THE
SOLE RESPONSIBILITY OF THE CONTRACTOR.

THE CONTRACTOR SHALL PROTECT EXISTING TREES TO REMAIN,
CONTRACTOR SHALL INSTALL TREE PROTECTION BARRIER AFTER
CLEARING UNDERBRUSH AND TAKE DUE CARE TO PREVENT INJURY TO
TREES DURING CLEARING OPERATIONS.

CONTRACTOR SHALL MAKE EVERY EFFORT TO SAVE AND MAINTAIN
ALL PROPERTY IRONS, MONUMENTS, OTHER PERMANENT POINTS AND
LINES OF REFERENCE AND CONSTRUCTION STAKES. A STATE OF
MINNESOTA REGISTERED LAND SURVEYOR AT THE CONTRACTOR'S
EXPENSE SHALL REPLACE PROPERTY IRONS, MONUMENTS, AND OTHER
PERMANENT POINTS OF REFERENCE DESTROYED BY THE
CONTRACTOR.
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Y,

| HEREBY CERTIFY THAT THIS PLAN WAS PREPARED BY ME OR UNDER N fNO-

MY DIRECT SUPERVISION AND THAT | AM A DULY LICENSED

PROFESSIONAL ENGINEER UNDER THE LAWS OF THE STATE OF
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ﬁOADWAY & GRADING PLAN NOTES
1.

CONTRACTOR SHALL VERIFY FIELD CONDITIONS BEFORE
COMMENCEMENT OF ANY CONSTRUCTION ACTIVITIES.
CONTRACTOR SHALL VERIFY EXISTING ELEVATIONS AND
DIMENSIONS WHERE NEW WORK WILL MATCH EXISTING.
DISCREPANCIES SHALL BE BROUGHT TO THE ATTENTION
OF THE ENGINEER FOR RESOLUTION PRIOR TO THE
COMMENCEMENT OF WORK.

2. CONTRACTOR SHALL OBTAIN ALL THE NECESSARY
PERMITS, CITY/COUNTY BUILDING/LAND USE PERMITS,
MPCA CONSTRUCTION STORMWATER GENERAL PERMIT,
AND ANY REQUIRED DEPARMENT OF LABOR AND INDUSTRY
(DOLI) PLAN REVIEWS, FROM THE APPROPRIATE
AUTHORITIES, DEPARTMENTS, AND/OR AGENCIES HAVING
JURISDICTION PRIOR TO COMMENCING WORK.

\ 3. STREET WIDTHS ARE SHOWN FROM EDGE OF BITUMINOUS
TO EDGE OF BITUMINOUS.
4. ALL CONTOURS AND SPOT ELEVATIONS ARE SHOWN TO
y FINISHED SURFACE/GUTTER GRADES UNLESS OTHERWISE
NOTED.

5. ALL LOTS/DRIVEWAYS UNLESS OTHERWISE SHOWN ON
THE PLANS ARE TO BE INSTALLED PER THE ATTACHED
DETAIL AT LOCATIONS DETERMINED BY THE BUILDER/LOT
OWNER.

6. ALL PIPE CULVERT LENGTHS UNLESS NOTED OTHERWISE
ARE FROM END OF APRON TO END OF APRON.

7. UNLESS OTHERWISE NOTED, ALL MATERIALS, CONST.
TECHNIQUES AND TESTING SHALL CONFORM TO THE 2013
ED. OF THE "CITY ENGINEERS ASSOCIATION OF
MINNESOTA STANDARD SPECIFICATIONS" - 2621 SANITARY
SEWER AND STORM SEWER INSTALLATION. AND TO THE
2018 EDITION OF "MNDOT STANDARD SPECIFICATION FOR
CONSTRUCTION". THE CONTRACTOR SHALL BE REQUIRED
TO FOLLOW ALL PROCEDURES.

, 8. STORM SEWER PIPE

8.1.  CORRUGATED STEEL (CS) PIPE: CS PIPE AND
FITTINGS SHALL CONFORM TO THE REQUIREMENTS
OF MNDOT 2501, 2503, 3226, AND AASHTO M 36
(CS) PIPE FOR THE APPLICATION, TYPE, SIZE AND
SHEET THICKNESS SPECIFIED. JOINTS FOR JOINING
CS PIPE SHALL BE THE BAND TYPE OR BELL/SPIGOT
TYPE, SOIL-TIGHT AND WATERTIGHT, WITH
PREFORMED GASKET SEALS MEETING MNDOT 3726.

8.2.  REINFORCED CONCRETE PIPE (RCP): RC PIPE AND
FITTINGS SHALL CONFORM TO THE REQUIREMENTS
OF ASTM C-76 W/ RUBBER O-RINGS. JOINTS SHALL

|\l

RESIDENTIAL DRIVEWAY (TYP.)™S
SEE DETAIL SHEET FOR CULVERT'
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MEET THE REQUIREMENTS OF ASTM C-361. o \ ELEV. = 1233.50
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ROADWAY & GRADING PLAN NOTES

CONTRACTOR SHALL VERIFY FIELD CONDITIONS BEFORE
COMMENCEMENT OF ANY CONSTRUCTION ACTIVITIES.
CONTRACTOR SHALL VERIFY EXISTING ELEVATIONS AND
DIMENSIONS WHERE NEW WORK WILL MATCH EXISTING.
DISCREPANCIES SHALL BE BROUGHT TO THE ATTENTION
OF THE ENGINEER FOR RESOLUTION PRIOR TO THE
COMMENCEMENT OF WORK.

CONTRACTOR SHALL OBTAIN ALL THE NECESSARY
PERMITS, CITY/COUNTY BUILDING/LAND USE PERMITS,
MPCA CONSTRUCTION STORMWATER GENERAL PERMIT,
AND ANY REQUIRED DEPARMENT OF LABOR AND INDUSTRY
(DOLI) PLAN REVIEWS, FROM THE APPROPRIATE
AUTHORITIES, DEPARTMENTS, AND/OR AGENCIES HAVING
JURISDICTION PRIOR TO COMMENCING WORK.

STREET WIDTHS ARE SHOWN FROM EDGE OF BITUMINOUS
TO EDGE OF BITUMINOUS.

ALL CONTOURS AND SPOT ELEVATIONS ARE SHOWN TO

81

FINISHED SURFACE/GUTTER GRADES UNLESS OTHERWISE
NOTED.

ALL LOTS/DRIVEWAYS UNLESS OTHERWISE SHOWN ON
THE PLANS ARE TO BE INSTALLED PER THE ATTACHED
DETAIL AT LOCATIONS DETERMINED BY THE BUILDER/LOT
OWNER.

ALL PIPE CULVERT LENGTHS UNLESS NOTED OTHERWISE
ARE FROM END OF APRON TO END OF APRON.

UNLESS OTHERWISE NOTED, ALL MATERIALS, CONST.
TECHNIQUES AND TESTING SHALL CONFORM TO THE 2013
ED. OF THE "CITY ENGINEERS ASSOCIATION OF
MINNESOTA STANDARD SPECIFICATIONS" - 2621 SANITARY
SEWER AND STORM SEWER INSTALLATION. AND TO THE
2018 EDITION OF "MNDOT STANDARD SPECIFICATION FOR
CONSTRUCTION". THE CONTRACTOR SHALL BE REQUIRED
TO FOLLOW ALL PROCEDURES.

STORM SEWER PIPE

CORRUGATED STEEL (CS) PIPE: CS PIPE AND
FITTINGS SHALL CONFORM TO THE REQUIREMENTS

8.2.

COUNTY ROAD 36 - BYPASS & TURN LANE

OF MNDOT 2501, 2503, 3226, AND AASHTO M 36
(CS) PIPE FOR THE APPLICATION, TYPE, SIZE AND
SHEET THICKNESS SPECIFIED. JOINTS FOR JOINING
CS PIPE SHALL BE THE BAND TYPE OR BELL/SPIGOT
TYPE, SOIL-TIGHT AND WATERTIGHT, WITH
PREFORMED GASKET SEALS MEETING MNDOT 3726.
REINFORCED CONCRETE PIPE (RCP): RC PIPE AND
FITTINGS SHALL CONFORM TO THE REQUIREMENTS
OF ASTM C-76 W/ RUBBER O-RINGS. JOINTS SHALL
MEET THE REQUIREMENTS OF ASTM C-361.

10. IT SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR

11.

TO VERIFY EARTHWORK QUANTITIES WHICH THE
CONTRACTOR'S BID SHALL BE BASED ON.

THE CONTRACTOR SHALL COORDINATE WITH THE LOCAL
STREET AUTHORITIES (CITY, COUNTY, TOWNSHIP) ON
STREET SIGNAGE. THE CONTRACTOR SHALL FURNISH &
INSTALL REQUIRED SIGNS.

12. COMPACTION OF INFILTRATION BASINS IS PROHIBITED.

ONLY LOW PRESSURE TRACKED EQUIPMENT IS ALLOWED

13.

WITHIN THE BASINS, RUBBER TIRE EQUIPMENT IS
PROHIBITED WITHIN THE BASINS. DECOMPACT SUBSOIL
WITH A BACKHOE RIPPER ATTACHMENT OR OTHER
APPROVED METHOD TO A DEPTH OF ATLEAST 18" BELOW
SUBGRADE FOR THE ENTIRE BASIN BOTTOMS.

PRIMARY AND SECONDARY SEPTIC SITES NOT BE
DISTURBED - NO FILL PLACEMENT, COMPACTION, OR
DISTURBANCE OF EXISTING GRADE.

Hiiilec=anszZamill

NOTES:

SEE DETAIL SHEET FOR TYPICAL BYPASS LANE
TYPICAL SECTION.

CONTRACTOR IS RESPONSIBLE FOR SUBMITTING
AND IMPLEMENTING AN APPROVED TRAFFICAL
CONTROL PLAN PER THE CURRENT MINNESOTA
TEMPORARY TRAFFIC CONTROL DEVICE
MANUAL.

COORDINATE ALL WORK WITH CROW WING
COUNTY HIGHWAY DEPARTMENT.
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EROSION CONTROL PLAN NOTES

—

. BMP’S SHALL BE INSTALLED BEFORE ANY EARTH DISTURBING

ACTIVITIES COMMENCE.

STORMWATER DISCHARGES FROM CONSTRUCTION ACTIVITIES SHALL

NOT CAUSE, HAVE THE REASONABLE POTENTIAL TO CAUSE, OR

MEASURABLY CONTRIBUTE TO AN EXCEEDANCE OF ANY WATER

QUALITY STANDARD.

3. CONSTRUCTION SHALL BE PHASED IN A MANNER TO LIMIT EARTH
DISTURBING ACTIVITIES (I.E. THE ENTIRE PROJECT SITE SHOULD NOT
BE DISTURBED IF CONSTRUCTION WILL ONLY BE OCCURRING IN ONE
PARTICULAR SECTION).

4. SEDIMENT CAUSED BY ACCELERATED SOIL EROSION SHALL BE
REMOVED FROM RUNOFF WATER BEFORE IT LEAVES THE
CONSTRUCTION SITE.

5. BULK STORAGE STRUCTURES FOR PETROLEUM PRODUCTS AND ANY
OTHER CHEMICALS SHALL HAVE SECONDARY CONTAINMENT OR
EQUIVALENT PROTECTION TO CONTAIN ALL SPILLS AND PREVENT ANY
SPILLED MATERIAL FROM ENTERING STATE WATERS.

6. A COPY OF THE SWPPP AND SITE MAPS MUST BE AVAILABLE AT ALL
TIMES ON THE CONSTRUCTION SITE.

7. THE SWPPP AND SITE MAPS SHALL BE CONTINUOUSLY UPDATED TO
REFLECT NEW OR REVISED BEST MANAGEMENT PRACTICES (BMP’S)
DUE TO CHANGES IN DESIGN, CONSTRUCTION, OPERATION, OR
MAINTENANCE OF THE CONSTRUCTION SITE.

8. THE OWNER/CONTRACTOR SHALL INSPECT THE CONSTRUCTION SITE
(INCLUDING ALL BMP’S, STORAGE CONTAINERS, AND CONSTRUCTION
EQUIPMENT) IN ACCORDANCE WITH THE TIME FRAMES NOTED IN THE
SWPPP. THE OWNER/CONTRACTOR SHALL KEEP A RECORD OF ALL
INSPECTIONS ON SITE AND AVAILABLE FOR REVIEW.

9. BMP’S REQUIRING MAINTENANCE OR ADJUSTMENT SHALL BE REPAIRED
IMMEDIATELY AFTER OBSERVATION OF THE FAILING BMP.

10.FOR ALL INSTANCES OF NONCOMPLIANCE BASED ON ENVIRONMENTAL
HAZARDS AND CHEMICAL SPILLS AND RELEASES, ALL NEEDED
INFORMATION MUST BE REPORTED TO THE MPCA DUTY OFFICER
800-422-0798 - 24-HOUR EMERGENCY RESPONSE.

11.ALL BMP’S SHALL BE CLEANED WHEN SEDIMENT LEVELS ACCUMULATE
TO HALF THE DESIGN OF THE BMP UNLESS OTHERWISE SPECIFIED. A
CONSTRUCTION EXIT SHALL BE PLACED AT ALL EXITS FROM THE SITE
TO PREVENT TRACKING ONTO ADJACENT STREETS. IF TRACKING DOES
OCCUR, THE OWNER/CONTRACTOR SHALL IMMEDIATELY SWEEP THE
STREET OF DEBRIS.

12. ALL SEDIMENT COLLECTED IN BMP’S SHALL BE REMOVED UPON INITIAL
ACCEPTANCE.

13.EROSION CONTROL MEASURES FOR SLOPES, CHANNELS, DITCHES, OR
ANY DISTURBED LAND AREA SHALL BE COMPLETED WITHIN 14
CALENDAR DAYS AFTER FINAL GRADING OR THE FINAL EARTH
DISTURBANCE HAS BEEN COMPLETED. WHEN IT IS NOT POSSIBLE TO
PERMANENTLY STABILIZE A DISTURBED AREA AFTER AN EARTH
DISTURBANCE HAS BEEN COMPLETED OR WHERE SIGNIFICANT EARTH
DISTURBANCE ACTIVITY CEASES, TEMPORARY SOIL EROSION CONTROL
MEASURES SHALL BE IMPLEMENTED WITHIN 14 CALENDAR DAYS.
TEMPORARY EROSION CONTROL MEASURES SHALL BE MAINTAINED
UNTIL PERMANENT SOIL EROSION MEASURES ARE IMPLEMENTED.

14.FINAL STABILIZATION HAS BEEN ACHIEVED WHEN ALL EARTH
DISTURBING ACTIVITIES AT THE SITE HAVE BEEN COMPLETED, AND
UNIFORM VEGETATIVE COVER HAS BEEN ESTABLISHED WITH AN
INDIVIDUAL PLANT DENSITY OF AT LEAST 70 PERCENT OF
PRE-DISTURBANCE LEVELS, OR EQUIVALENT PERMANENT, PHYSICAL
EROSION REDUCTION METHODS HAVE BEEN EMPLOYED.

15. ALL TEMPORARY BMP’S SHALL BE REMOVED FROM THE SITE UPON
SUBMITTING THE NOTICE OF TERMINATION.

16. ALL SITE WASTES (INCLUDING TRASH AND BUILDING MATERIALS)
MUST BE PROPERLY MANAGED TO PREVENT POTENTIAL POLLUTION
OF STATE WATERS.

17. COMPACTION OF INFILTRATION BASINS IS PROHIBITED. ONLY LOW

PRESSURE TRACKED EQUIPMENT IS ALLOWED WITHIN THE BASINS,

RUBBER TIRE EQUIPMENT IS PROHIBITED WITHIN THE BASINS.

DECOMPACT SUBSOIL WITH A BACKHOE RIPPER ATTACHMENT OR

OTHER APPROVED METHOD TO A DEPTH OF ATLEAST 18" BELOW

SUBGRADE FOR THE ENTIRE BASIN BOTTOMS.

EROSION CONTROL PLAN NOTES - LOT OWNERS:

g

1. EACH INDIVIDUAL LOT OWNER SHALL ASSUME RESPONSIBILITY FOR
EROSION AND SEDIMENT CONTROL IMPLEMENTATION FOR
CONSTRUCTION ACTIVITIES ON THEIR SUBJECT LOT. THE OWNER
SHALL IDENTIFY THE KNOWLEDGEABLE PERSON FOR IMPLEMENTATION
OF EROSION AND SEDIMENT CONTROL ON THIS EACH LOT OWNER
SHALL SUBMIT A NOTICE OF TERMINATION/PERMIT MODIFICATION
FORM TO THE MPCA WITHIN SEVEN (7) DAYS OF ASSUMING CONTROL
OVER THE PROPERTY.

2. THIS EROSION AND SEDIMENT CONTROL PLAN IS GENERIC IN NATURE.
EACH INDIVIDUAL HOME SITE WILL NEED TO IMPLEMENT THE
APPROPRIATE BEST MANAGEMENT PRACTICES (BMP'S) NECESSARY TO
PROTECT ANY AND ALL RECEIVING WATERS FROM SEDIMENT TO THE
FULLEST EXTENT POSSIBLE. THIS PLAN HIGHLIGHTS SEVERAL BMP'S
TO BE IMPLEMENTED TO ATTAIN APPROPRIATE PROTECTION. THE
SWPPP HAS IDENTIFIED STORMWATER MANAGEMENT ASSUMPTIONS
FOR EACH LOT. THE INDIVIDUAL LOT OWNERS SHALL VERIFY
COMPLIANCE WITH THESE CRITERIA, OR DEVELOP A SWPPP THAT IS
CONSISTENT WITH THE ANTICIPATED CONSTRUCTION.

3. REFER TO MINNESOTA POLLUTION CONTROL AGENCY'S HANDBOOK
"PROTECTING WATER QUALITY IN URBAN AREAS" FOR
IMPLEMENTATION AND MAINTENANCE OF BMP'S. THIS INFORMATION
CAN BE OBTAINED BY
http://www.pca.state.mn.us/water/pubs/sw-bmpmanual.html
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ﬁTORMWATER POLLUTION PREVENTION PLAN NARRATIVE

General Construction Activity Information

Project Name: River Trail Road

Project Location: City of Crosslake, Crow Wing County, Minnesota (Section 28, Township 137
North, Range 27 West)

PID: 14280539
Latitude/Longitude: 46.65128°N / 94.101057°W

Existing Site Description: The existing site is undeveloped and consist of forest with light
underbrush. The sites topography is relatively flat with the exception of a ridge along the Pine
River. The site is accessed from the east from County Road 36.

Proposed Site Description: Construct a paved rural road with a cul-de-sac west from County
Road 36. The proposed road will serve 14 residential lots ranging in 1.3 to 4 acres in size. Two
additional lots will be accessed from the County Road. The roadway is a rural section with no
curb and gutter rather it will have ditching and culverts for a drainage system. Lots will have
their own onsite sewer and water systems. A single prime contractor along with the
owner/developer are proposed to be responsible for the road construction and stormwater
management plan. An infiltration basin is proposed to serve the development - located on the
east side of the development at the entrance to the County Road. After the roadway is
constructed along with the infiltration basins, the City (Crosslake) will be taking over
ownership and maintenance responsibilities.

Total acres to be disturbed: 10.75 acres (estimated - 1.65 acres ( private roadway,

stormwater basin) + 8.0 acres (0.50 acre for each lot) + 1.1 acres (County Road 36)
Pre-construction acres of impervious surface: 0.0 acres

Post-construction acres of impervious surface: 3.05 acres (estimated - 0.65 acres

roadway + 0.15 acres per lot)
Total new impervious surface acres: 3.05 acres

Type of Construction:
e stripping of topsoil
e construction of erosion/sediment control devices.
e common excavation
e storm sewer pipe installation
e gravel surfacing
e bituminous paving
e residential home building
e turf re-establishment

Anticipated Dates of Construction: November 2023 - November 2026

Receiving Waters

Receiving public waters located within 1 mile of the project boundary are identified in the table

below.
Water Body ID Name of Water Body Type Special Water Impaired Water
N/A Pine River River No No

Unique Stormwater Management Features: None

Outstanding Resource Value Waters (orvw's): There are no known outstanding resource value
waters within 1 mile of the project boundary.

Calcareous Fens: There are no known calcareous fens within 1 mile of the project boundary.
Wetland Impacts: None

Environmentally Sensitive Areas

There are no known environmentally sensitive areas within the limits of construction.

Archaeological, Historical, and Architectural Resources

There are no known archaeological, historical, and architectural resources within 1 mile of the
project boundary

Endangered & Threatened Species Review

There are no known endangered and threatened species within 1 mile of the project boundary.

Project Plans and Specifications

Attached site maps and/or plan sheets depict the following features:

e The project location and construction limits.

e Existing and final grades, including dividing lines and direction of flow for all pre and
post-construction stormwater runoff drainage areas located within the project limits.

e Soil types at the site.

e Locations of impervious surfaces.

e Locations of areas not to be disturbed (e.g., buffer zones, wetlands, etc.).
e Steep slope locations.

e Locations of areas where construction will be phased to minimize duration of exposed
soils.

e Portions of the site that drain to a public water with DNR work in water restrictions for
fish spawning timeframes.

e Locations of all temporary and permanent erosion and sediment control best
management practices (BMPs).

e Locations of potential pollution-generating activities identified in Section 12 of the
permit.

e Standard details for erosion and sediment control BMPs to be installed at the site.

Estimated Erosion Prevention and Sediment Control Quantities

\

Iltem Description

Unit of Measure Estimated Quantity

Riprap

Bio-roll

Erosion Control Blanket
Turf Restoration
Silt Fence

Construction Entrance

Cubic Yard 26
Lineal Feet 500
Square Yard 2,825
Acres 7.7
Lineal Feet 1,900
Each 1

Project Contacts

Owner

Michael Cunningham

mike®@chefrobertsfoods.com
218-251-1806

Contractor - TBD

SWPPP Preparer
Kramer Leas Deleo, P.C. (KLD)
Tony Pohl
218-461-2127
t.pohl@kldland.com
May 1St. 2021, Rebecca Forman, SWPPP Recert 31-350
SWPPP Supervisor & Installer - TBD

Long Term Operation and Maintenance of Permanent Stormwater Treatment Systems

Long term maintenance of the permanent storm water management system will be by the
City of Crosslake. Maintenance shall be per the following report.

Infiltration Basins - Maintenance Inspection Report

Date:

Inspector Name/Address/Phone Number:
Site Address:
Owner Name/Address/Phone Number:

Drainage Area Stabilization (Inspect after large storms for first two years, Inspect yearly in spring
or after large storms after first two years)

Erosion control/planting/seeding necessary:
Mowing, pruning and debris removal necessary:

Observations:

Inlets & Pre-Treatment Structures (Inspect in Spring and Fall)

Repair needed:

Debris & sediment removal required:
Erosion evident:

Water by-passing inlet:

Vegetation control necessary:

Observations:

Basin (Inspect after large storms for first two years, Inspect yearly in spring or after large storms
after first two years)

Condition of infiltration area:
Surface erosion evident:
Debris/sediment removal required:
Adequate drawdown/standing water:
Vegetation control necessary:

Observations:

Outlet/Emergency Overflow (Inspect in Spring and Fall)

Overflow type:
Debris/sediment removal required:
Repair needed:

Observations:

Temporary and Permanent Erosion Control Practices

BMP's proposed for temporary and permanent erosion control are shown on the erosion control
plan sheets and are further identified as follows:

Temporary Erosion Control Methods: All disturbed soil areas shall be temporarily
mulched with Type 1 mulch within 7 days if the area is not being actively worked.
Temporary seed mix 21-111 at a rate of 100 lbs/ac of Pure Live Seed will be used only
in cases where disturbed soil areas are anticipated to remain unworked in excess of 7
days prior to placement of Type 1 mulch.

Permanent Erosion Control Methods: Permanent erosion control will be achieved by
using Seed Mixture 25-131 at a rate of 220 lbs/ac of Pure Live Seed, Type 2 Fertilizer
with a composition of 0-10-20 at a rate of 200 lbs/ac, and Hydraulic Soil Stabilizer,
Type 5 at a rate of 3900 lbs/ac on all disturbed construction areas.

Temporary Sediment Control Methods: Silt fence or windrowed topsoil will be used as
the primary control. Biorolls will be used as secondary control along each side of
roadway at all low points and areas of high velocity drainage to prevent sediment from
draining off roadway. Rock construction entrances shall be placed at all locations
construction vehicles will be exiting the project area.

Permanent Stormwater Treatment System

The permanent stormwater treatment system consists of an infiltration basin that serve the
roadway and lots. It is designed infiltrate 1" over new impervious surfaces along with meeting the
City Stomrwater requirements for new subdivisions.

Drainage computations: Computations are kept on file with the SWPPP designer, Kramer Leas
Deleo.

Construction Notes

Construction shall be governed by the MnDOT spec book (2018 edition) and the project manual.
The owner/contractor shall keep and maintain the inspection and maintenance records.

Timing of BMP Installation

The erosion prevention and sediment control BMP's shall be installed as necessary to minimize
erosion from disturbed surfaces and capture sediment on site and shall meet the NPDES permit
part iv construction activity requirements.

Sequence of Construction Activities

Major construction activities that are subject to the SWPPP are shown below in the expected
commencement order. This order does not necessarily imply that one activity will be complete
before the next one begins. This order may be modified for site conditions. All activities shall be
noted on the site map with start and end dates:

1.

o v oA WwoN

Install temporary erosion control as shown on the plans.
Conduct site grading of basins, berms, and swales.
Temporarily seed denuded areas within 14 days.
Construct roads.

Complete permanent stabilization

Submit notice of termination (NOT)

SWPPP Amendments

Amendment No.

Description Date

1.

2
3.
4

General Construction Activity Requirements

1.

The contractor will need to identify an erosion control supervisor in good standing who will be
knowledgeable, trained and experienced in the application of erosion prevention and sediment
control best management practices.

The erosion control supervisor will work with the project engineer to oversee the
implementation of the SWPPP, and the installation, inspection, and maintenance of the erosion
prevention and sediment control bmp's before and during construction.

. The general contractor is responsible to comply with partii.b, part ii.c, and part iv of the

construction stormwater permit.

. The contractor will develop a chain of command with all operators on the site to ensure that

the SWPPP will be implemented and stay in effect until the construction project is complete,
the entire site has undergone final stabilization, and a notice of termination (not) has been
submitted to the MPCA.

. The contractor will prepare a written weekly schedule of proposed erosion control activities for

the project engineers' approval as per MnDOT spec. 1717.2d.

The contractor will prepare and submit a site plan for the project engineer's approval as per
MnDOT spec. 1717.e for work in critical areas as identified on the plans or as requested by the
project engineer.

All erosion control measures shall be in place prior to any removal work and/or disturbing
activities and shall be maintained until the potential for erosion has been eliminated.

All exposed soil areas must be stabilized as soon as possible to limit soil erosion but in no case
later than fourteen (14) days after the construction activity in that portion of the site has
temporarily or permanently ceased.

A.In some instances, this may require stabilization to occur more than once during the project

schedule.

Work in drainage swales or the normal wetted perimeter of any surface water will require
stabilization within 24 hours of connection. These areas will include all areas that drain water
within 200 linear feet from the property edge or point of discharge to any surface water.

10. Outlets into surface waters shall be stabilized with energy dissipation within 24 hours.

11. All areas not being worked for a period of 14 days or more shall be temporarily stabilized

according to the plans to prevent soil loss.

12.Ditches and exposed soils must be kept in a smooth rough graded condition to be able to apply

erosion control mulches and blankets.

13. All exposed soil areas will be stabilized prior to the onset of winter. Any work still being

performed will be snow mulched, seeded, or blanketed.

14.Sediment control devices must be established on all down gradient perimeters before any
up-gradient land activities begin. The timing of the installation of the sediment control devices
can be adjusted to accommodate short-term activities such as clearing and grubbing, or
passage of vehicles. Any short-term activity must be completed as quickly as possible, and the
sediment control devices must be installed immediately after the activity is completed or prior
to the next rainfall event.

A.Silt fence shall be installed so that it follows as close as possible to a single contour to
capture overland, low-velocity sheet flows down gradient of all exposed soils and prior to
discharging to surface waters with the silt fence j-hooked at a maximum of 100-foot intervals
and shall contain no more than 1/4 acre of drainage area.

B. Install temporary sediment basin where 10 or more acres drain to a common area. Provide
storage equal to a 2-yr 24-hr storm for the area drained, and not less than 1800 cubic feet of
storage below the outlet per acre drained to the basin. Provide perforated outlet pipe
wrapped with filter fabric and covered with crushed gravel. Install stabilized emergency
overflow and provide energy dissipation for basin outlet.

C.Ditch checks will be installed as indicated on the plans during all phases of construction.
Temporary ditch checks will consist of using rock ditch checks and rock weepers in front of
culvert inlets. Biologs will be installed during permanent turf establishment at the intervals
identified in the plan or by the engineer.

D. Sediment damage from stockpiles will be minimized by placing a row of silt fence 6 feet from
the toe.

E. All exposed stockpiles left for a period of 14 days shall be temporarily stabilized.

15. Street surfaces shall be swept within 24 hours of discovery of sediment or tracking with a
vacuum operated broom sweeper. No open broom sweepers allowed.

16.Storm sewer inlets will be protected with the appropriate bmp's for each specific phase of
construction.

17.The contractor will comply with the requirements regarding pollution prevention management
during construction, which will include providing:

A. Concrete washout facilities/ processes

B. Solid waste collection and removal

C.Secondary containment

D.Hazardous waste storage containers and spill kits
E

. Licensed sanitary waste management handler for disposal of sanitary waste, portable toilets
must be secure.

F. The following telephone numbers are provided for assistance to the contractors and are not
necessarily comprehensive; it is the responsibility of the individual contractor to make sure of
proper notification.

Poison Control (800) 222-1222
24 Hour Spill Emergency (800) 422-0798

MPCA NPDES Permit Contact:

18.Dewatering or basin draining activities of turbid, or sediment laden water will be discharged to
temporary sediment basins whenever possible. In the event that it is not possible to discharge
the sediment laden water to a temporary sediment basin, the water must be treated so that it
does not adversely affect receiving waters or downstream landowners.

19. The contractor will need to provide an erosion control supervisor who can inspect the site for
NPDES permit compliance. Maintenance of all best management practices (bmp's) will be
required as set forth in the previously named sections. The erosion control supervisor will need
to assist the owner with routine inspections of the entire construction site once every seven
days during active construction and within 24 hours after a rainfall event greater than 0.5
inches in 24 hours. The following will be maintained on site with the SWPPP:

A.Date and time of inspections

B. Name of person conducting inspections

C. Corrective actions taken

D.Date and amount of all rainfall events greater than 0.5 inches in 24 hours
E. Documents and changes made to the SWPPP

F. Maintenance activities

20.Maintenance will be performed within a period of 24 hours from a rainfall event or when the
following occur:

A.Silt fence becomes nonfunctional, or sediment reaches 1/3 the height of the fence.

B. Inlet devices become nonfunctional, or sediment reaches 1/3 the height or depth of the
device.

C. Temporary sediment basin reaches 1/2 its storage volume.

D. Tracked sediment is discovered on offsite paved roads.
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fSTORMWATER POLLUTION PREVENTION PLAN MAPS
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Rainfall Events Listing
Event# Event Storm Type Curve Mode Duration B/B Depth AMC
Name (hours) (inches)
1 2-YEAR MSE 24-hr 3 Default 24.00 1 259 2
2 5-YEAR MSE 24-hr 3 Default 24.00 1 321 2

3 100-YEAR MSE 24-hr 3 Default 24.00 1 6.20 2
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Summary for Subcatchment 1E: DRAINAGE AREA 1E

Runoff = 0.00cfs@ 0.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
MSE 24-hr 3 2-YEAR Rainfall=2.59"

Area (sf) CN Description
53,050 30 Woods, Good, HSG A

53,050 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
49.4 200 0.0130 0.07 Sheet Flow,

Woods: Light underbrush n=0.400 P2=2.59"

Subcatchment 1E: DRAINAGE AREA 1E
Hydrograph
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Summary for Subcatchment 1P: DRAINAGE AREA 1P

Runoff = 0.00cfs@ 0.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
MSE 24-hr 3 2-YEAR Rainfall=2.59"

Area (sf) CN Description
53,050 30 Woods, Good, HSG A

53,050 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
49.4 200 0.0130 0.07 Sheet Flow,

Woods: Light underbrush n=0.400 P2=2.59"

Subcatchment 1P: DRAINAGE AREA 1P
Hydrograph
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2-YEAR Rainfall=2.59"
Runoff Area=53,050 sf
Runoff Volume=0.000 af
Runoff Depth=0.00"
Flow Length=200'
Slope=0.0130 '/*
Te=49.4 min

Flow (cfs)

[ 0.00 cfs |,
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Summary for Subcatchment 2E: DRAINAGE AREA 2E

Runoff = 0.00cfs@ 0.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
MSE 24-hr 3 2-YEAR Rainfall=2.59"

Area (sf) CN Description
1,479,460 30 Woods, Good, HSG A
1,479,460 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
71.7 250 0.0080 0.06 Sheet Flow,
Woods: Light underbrush n=0.400 P2=2.59"
96.9 1,300 0.0020 0.22 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

168.6 1,550 Total

Subcatchment 2E: DRAINAGE AREA 2E
Hydrograph
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Summary for Subcatchment 2P: DRAINAGE AERA 2P

Runoff = 0.00cfs @ 21.92 hrs, Volume= 0.001 af, Depth= 0.00"
Routed to Reach 1R : CULVERT

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
MSE 24-hr 3 2-YEAR Rainfall=2.59"

Area (sf) CN Description

* 13,320 98 Paved parking, HSG A (PROPOSED ROADWAY)
* 52,000 98 Paved parking, HSG A (LOTS 1-8)
* 160,000 39 >75% Grass cover, Good, HSG A (LOTS 1-8)
154,075 30 Woods, Good, HSG A
* 18,920 39 >75% Grass cover, Good, HSG A (R/W)
398,315 45 Weighted Average
332,995 83.60% Pervious Area
65,320 16.40% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
63.1 250 0.0110 0.07 Sheet Flow,
Woods: Light underbrush n=0.400 P2=2.59"
7.1 150 0.0050 0.35 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

70.2 400 Total

Subcatchment 2P: DRAINAGE AERA 2P

Hydrograph
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Summary for Subcatchment 3P: DRAINAGE AREA 3P

Runoff = 0.00cfs @ 18.65 hrs, Volume= 0.001 af, Depth= 0.01"
Routed to Pond 1B : PROPOSED BASIN

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
MSE 24-hr 3 2-YEAR Rainfall=2.59"

Area (sf) CN Description
30,400 30 Woods, Good, HSG A
* 600 98 Paved parking, HSG A (DRIVEWAYS)
* 13,075 98 Paved parking, HSG A (PROPOSED ROADWAY)
25,945 39 >75% Grass cover, Good, HSG A
70,020 47 Weighted Average

56,345 80.47% Pervious Area
13,675 19.53% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
15.0 Direct Entry,

Subcatchment 3P: DRAINAGE AREA 3P

Hydrograph
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Summary for Subcatchment 4P: DRAINAGE AREA 4P

Runoff = 0.00cfs@ 0.00 hrs, Volume= 0.000 af, Depth= 0.00"
Routed to Pond 2B : PROPOSED BASIN - 1800 CU FT PER LOT

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
MSE 24-hr 3 2-YEAR Rainfall=2.59"

Area (sf) CN Description

* 52,000 98 Paved parking, HSG A (LOTS 9-12 & FUTURE)

* 160,000 39 >75% Grass cover, Good, HSG A (LOTS 9-12 & FUTURE)
799,000 30 Woods, Good, HSG A

1,011,000 35 Weighted Average

959,000 94.86% Pervious Area
52,000 5.14% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
47.6 250 0.0080 0.09 Sheet Flow,
Grass: Dense n=0.240 P2=2.59"
32.3 1,300 0.0020 0.67 Shallow Concentrated Flow,

Grassed Waterway Kv= 15.0 fps

79.9 1,550 Total

Subcatchment 4P: DRAINAGE AREA 4P

Hydrograph
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Summary for Reach 1R: CULVERT

Inflow Area = 9.144 ac, 16.40% Impervious, Inflow Depth = 0.00" for 2-YEAR event
Inflow = 0.00 cfs @ 21.92 hrs, Volume= 0.001 af
Outflow = 0.00cfs @ 21.96 hrs, Volume= 0.001 af, Atten=0%, Lag= 2.6 min

Routed to Pond 1B : PROPOSED BASIN

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 0.37 fps, Min. Travel Time= 1.6 min
Avg. Velocity = 0.31 fps, Avg. Travel Time= 1.9 min

Peak Storage= 0 cf @ 21.94 hrs
Average Depth at Peak Storage= 0.03', Surface Width= 0.43'
Bank-Full Depth= 1.50" Flow Area= 1.8 sf, Capacity=4.55 cfs

18.0" Round Pipe

n=0.025 Corrugated metal

Length= 36.0" Slope= 0.0069 '/'

Inlet Invert= 1,232.25', Outlet Invert=1,232.00'

Reach 1R: CULVERT

Hydrograph
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Summary for Pond 1B: PROPOSED BASIN

Inflow Area = 10.751 ac, 16.87% Impervious, Inflow Depth = 0.00" for 2-YEAR event
Inflow = 0.00 cfs @ 21.48 hrs, Volume= 0.003 af

Outflow = 0.00cfs @ 21.93 hrs, Volume= 0.003 af, Atten=1%, Lag= 26.6 min
Discarded = 0.00cfs @ 21.93 hrs, Volume= 0.003 af

Primary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev=1,230.50' @ 21.93 hrs Surf.Area= 4,626 sf Storage= 8 cf

Plug-Flow detention time= 26.9 min calculated for 0.003 af (100% of inflow)
Center-of-Mass det. time= 26.9 min ( 1,269.2 - 1,242.3)

Volume Invert Avail.Storage Storage Description
#1 1,230.50' 30,545 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
1,230.50 4,625 0 0
1,232.50 6,325 10,950 10,950
1,232.60 14,650 1,049 11,999
1,233.50 26,565 18,547 30,545
Device Routing Invert Outlet Devices

#1 Discarded 1,230.50" 0.800 in/hr Exfiltration over Surface area
Conductivity to Groundwater Elevation = 1,200.00'
#2  Primary 1,233.50' 50.0'long + 10.0 '/" SideZ x 5.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

iscarded OutFlow Max=0.09 cfs @ 21.93 hrs HW=1,230.50" (Free Discharge)
1=Exfiltration ( Controls 0.09 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=1,230.50" (Free Discharge)
* _2-Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond 2B: PROPOSED BASIN - 1800 CU FT PER LOT

Inflow Area = 23.209 ac, 5.14% Impervious, Inflow Depth = 0.00" for 2-YEAR event
Inflow = 0.00cfs@ 0.00 hrs, Volume= 0.000 af

Outflow = 0.00cfs@ 0.00 hrs, Volume= 0.000 af, Atten=0%, Lag= 0.0 min
Discarded = 0.00cfs@ 0.00 hrs, Volume= 0.000 af

Primary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev=1,232.00' @ 0.00 hrs Surf.Area= 3,600 sf Storage= 0 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no inflow)

Volume Invert Avail.Storage Storage Description
#1 1,232.00' 17,600 cf Custom Stage Data (Prismatic)Listed below (Recalc) x 8

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
1,232.00 450 0 0
1,234.00 1,750 2,200 2,200

Device Routing Invert Outlet Devices

#1  Primary 1,233.90' 10.0'long + 10.0 '/" SideZ x 10.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64

#2  Discarded 1,232.00' 0.800 in/hr Exfiltration over Surface area
Conductivity to Groundwater Elevation = 1,200.00'

Discarded OutFlow Max=0.00 cfs @ 0.00 hrs HW=1,232.00" (Free Discharge)
2=Exfiltration (Passes 0.00 cfs of 0.07 cfs potential flow)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=1,232.00"' (Free Discharge)
* _1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)





2.59"
Page 13

Printed 5/13/2024

HydroCAD Report - River Trail Road
MSE 24-hr 3 2-YEAR Rainfall

Pond 2B: PROPOSED BASIN - 1800 CU FT PER LOT
Hydrograph

HydroCAD® 10.20-4b s/n 04099 © 2023 HydroCAD Software Solutions LLC

Prepared by Kramer Leas Deleo

CUNNM2401

Soat
o
e s° ”
- S \
S]e \ m
S-S N\
RN "\
sz AN
, Ma_v QW / /
B L
B N\
e AN
oo N\
g N
I AN
R 1)
| \ N\
- N
- "N
E N
| N
I N
. L
A N
| \ \
- N\
e N
e
S ) W

@ :%W

0.00

(sy0) moy4

8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)

4 6





HydroCAD Report - River Trail Road

CUNNM2401 MSE 24-hr 3 5-YEAR Rainfall=3.21"
Prepared by Kramer Leas Deleo Printed 5/13/2024
HydroCAD® 10.20-4b_s/n 04099 © 2023 HydroCAD Software Solutions LLC Page 14

Summary for Subcatchment 1E: DRAINAGE AREA 1E

Runoff = 0.00cfs@ 0.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
MSE 24-hr 3 5-YEAR Rainfall=3.21"

Area (sf) CN Description
53,050 30 Woods, Good, HSG A

53,050 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
49.4 200 0.0130 0.07 Sheet Flow,

Woods: Light underbrush n=0.400 P2=2.59"

Subcatchment 1E: DRAINAGE AREA 1E
Hydrograph
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Summary for Subcatchment 1P: DRAINAGE AREA 1P

Runoff = 0.00cfs@ 0.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
MSE 24-hr 3 5-YEAR Rainfall=3.21"

Area (sf) CN Description
53,050 30 Woods, Good, HSG A

53,050 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
49.4 200 0.0130 0.07 Sheet Flow,

Woods: Light underbrush n=0.400 P2=2.59"

Subcatchment 1P: DRAINAGE AREA 1P
Hydrograph
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Summary for Subcatchment 2E: DRAINAGE AREA 2E

Runoff = 0.00cfs@ 0.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
MSE 24-hr 3 5-YEAR Rainfall=3.21"

Area (sf) CN Description
1,479,460 30 Woods, Good, HSG A
1,479,460 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
71.7 250 0.0080 0.06 Sheet Flow,
Woods: Light underbrush n=0.400 P2=2.59"
96.9 1,300 0.0020 0.22 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

168.6 1,550 Total

Subcatchment 2E: DRAINAGE AREA 2E
Hydrograph
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Summary for Subcatchment 2P: DRAINAGE AERA 2P

Runoff = 0.06 cfs @ 15.37 hrs, Volume= 0.034 af, Depth= 0.05"
Routed to Reach 1R : CULVERT

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
MSE 24-hr 3 5-YEAR Rainfall=3.21"

Area (sf) CN Description

* 13,320 98 Paved parking, HSG A (PROPOSED ROADWAY)
* 52,000 98 Paved parking, HSG A (LOTS 1-8)
* 160,000 39 >75% Grass cover, Good, HSG A (LOTS 1-8)
154,075 30 Woods, Good, HSG A
* 18,920 39 >75% Grass cover, Good, HSG A (R/W)
398,315 45 Weighted Average
332,995 83.60% Pervious Area
65,320 16.40% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
63.1 250 0.0110 0.07 Sheet Flow,
Woods: Light underbrush n=0.400 P2=2.59"
7.1 150 0.0050 0.35 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

70.2 400 Total

Subcatchment 2P: DRAINAGE AERA 2P
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Summary for Subcatchment 3P: DRAINAGE AREA 3P

Runoff = 0.03cfs @ 13.25 hrs, Volume= 0.010 af, Depth= 0.07"
Routed to Pond 1B : PROPOSED BASIN

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
MSE 24-hr 3 5-YEAR Rainfall=3.21"

Area (sf) CN Description
30,400 30 Woods, Good, HSG A
* 600 98 Paved parking, HSG A (DRIVEWAYS)
* 13,075 98 Paved parking, HSG A (PROPOSED ROADWAY)
25,945 39 >75% Grass cover, Good, HSG A
70,020 47 Weighted Average

56,345 80.47% Pervious Area
13,675 19.53% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
15.0 Direct Entry,

Subcatchment 3P: DRAINAGE AREA 3P
Hydrograph
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Summary for Subcatchment 4P: DRAINAGE AREA 4P

Runoff = 0.00cfs@ 0.00 hrs, Volume= 0.000 af, Depth= 0.00"
Routed to Pond 2B : PROPOSED BASIN - 1800 CU FT PER LOT

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
MSE 24-hr 3 5-YEAR Rainfall=3.21"

Area (sf) CN Description

* 52,000 98 Paved parking, HSG A (LOTS 9-12 & FUTURE)

* 160,000 39 >75% Grass cover, Good, HSG A (LOTS 9-12 & FUTURE)
799,000 30 Woods, Good, HSG A

1,011,000 35 Weighted Average

959,000 94.86% Pervious Area
52,000 5.14% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
47.6 250 0.0080 0.09 Sheet Flow,
Grass: Dense n=0.240 P2=2.59"
32.3 1,300 0.0020 0.67 Shallow Concentrated Flow,

Grassed Waterway Kv= 15.0 fps

79.9 1,550 Total

Subcatchment 4P: DRAINAGE AREA 4P

Hydrograph
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Summary for Reach 1R: CULVERT

Inflow Area = 9.144 ac, 16.40% Impervious, Inflow Depth = 0.05" for 5-YEAR event
Inflow = 0.06 cfs @ 15.37 hrs, Volume= 0.034 af
Outflow = 0.06 cfs @ 15.39 hrs, Volume= 0.034 af, Atten=0%, Lag= 1.2 min

Routed to Pond 1B : PROPOSED BASIN

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 0.89 fps, Min. Travel Time= 0.7 min
Avg. Velocity = 0.66 fps, Avg. Travel Time= 0.9 min

Peak Storage= 2 cf @ 15.38 hrs
Average Depth at Peak Storage= 0.12', Surface Width=0.81"
Bank-Full Depth= 1.50" Flow Area= 1.8 sf, Capacity=4.55 cfs

18.0" Round Pipe

n=0.025 Corrugated metal

Length= 36.0" Slope= 0.0069 '/'

Inlet Invert= 1,232.25', Outlet Invert=1,232.00'

Reach 1R: CULVERT

Hydrograph
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Summary for Pond 1B: PROPOSED BASIN

Inflow Area = 10.751 ac, 16.87% Impervious, Inflow Depth = 0.05" for 5-YEAR event
Inflow = 0.07 cfs @ 15.08 hrs, Volume= 0.044 of

Outflow = 0.07cfs @ 15.31 hrs, Volume= 0.044 af, Atten=5%, Lag= 14.1 min
Discarded = 0.07cfs @ 15.31 hrs, Volume= 0.044 af

Primary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev=1,230.52' @ 15.31 hrs Surf.Area= 4,646 sf Storage= 113 cf

Plug-Flow detention time= 26.9 min calculated for 0.044 af (100% of inflow)
Center-of-Mass det. time= 26.9 min ( 1,096.9 - 1,070.0)

Volume Invert Avail.Storage Storage Description
#1 1,230.50' 30,545 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
1,230.50 4,625 0 0
1,232.50 6,325 10,950 10,950
1,232.60 14,650 1,049 11,999
1,233.50 26,565 18,547 30,545
Device Routing Invert Outlet Devices

#1 Discarded 1,230.50" 0.800 in/hr Exfiltration over Surface area
Conductivity to Groundwater Elevation = 1,200.00'
#2  Primary 1,233.50' 50.0'long + 10.0 '/" SideZ x 5.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

iscarded OutFlow Max=0.09 cfs @ 15.31 hrs HW=1,230.52' (Free Discharge)
1=Exfiltration ( Controls 0.09 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=1,230.50" (Free Discharge)
* _2-Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond 1B: PROPOSED BASIN
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Summary for Pond 2B: PROPOSED BASIN - 1800 CU FT PER LOT

Inflow Area = 23.209 ac, 5.14% Impervious, Inflow Depth = 0.00" for 5-YEAR event
Inflow = 0.00cfs@ 0.00 hrs, Volume= 0.000 af

Outflow = 0.00cfs@ 0.00 hrs, Volume= 0.000 af, Atten=0%, Lag= 0.0 min
Discarded = 0.00cfs@ 0.00 hrs, Volume= 0.000 af

Primary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev=1,232.00' @ 0.00 hrs Surf.Area= 3,600 sf Storage= 0 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no inflow)

Volume Invert Avail.Storage Storage Description
#1 1,232.00' 17,600 cf Custom Stage Data (Prismatic)Listed below (Recalc) x 8

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
1,232.00 450 0 0
1,234.00 1,750 2,200 2,200

Device Routing Invert Outlet Devices

#1  Primary 1,233.90' 10.0'long + 10.0 '/" SideZ x 10.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64

#2  Discarded 1,232.00' 0.800 in/hr Exfiltration over Surface area
Conductivity to Groundwater Elevation = 1,200.00'

Discarded OutFlow Max=0.00 cfs @ 0.00 hrs HW=1,232.00" (Free Discharge)
2=Exfiltration (Passes 0.00 cfs of 0.07 cfs potential flow)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=1,232.00"' (Free Discharge)
* _1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Subcatchment 1E: DRAINAGE AREA 1E
Runoff = 0.02cfs @ 13.94 hrs, Volume= 0.010 af, Depth= 0.09"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
MSE 24-hr 3 100-YEAR Rainfall=6.20"
Area (sf) CN Description
53,050 30 Woods, Good, HSG A
53,050 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
49.4 200 0.0130 0.07 Sheet Flow,
Woods: Light underbrush n=0.400 P2=2.59"
Subcatchment 1E: DRAINAGE AREA 1E
Hydrograph
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Summary for Subcatchment 1P: DRAINAGE AREA 1P
Runoff = 0.02cfs @ 13.94 hrs, Volume= 0.010 af, Depth= 0.09"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
MSE 24-hr 3 100-YEAR Rainfall=6.20"
Area (sf) CN Description
53,050 30 Woods, Good, HSG A
53,050 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
49.4 200 0.0130 0.07 Sheet Flow,
Woods: Light underbrush n=0.400 P2=2.59"
Subcatchment 1P: DRAINAGE AREA 1P
Hydrograph
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Summary for Subcatchment 2E: DRAINAGE AREA 2E

Runoff = 0.38cfs @ 16.66 hrs, Volume= 0.268 af, Depth= 0.09"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
MSE 24-hr 3 100-YEAR Rainfall=6.20"

Area (sf) CN Description
1,479,460 30 Woods, Good, HSG A
1,479,460 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
71.7 250 0.0080 0.06 Sheet Flow,
Woods: Light underbrush n=0.400 P2=2.59"
96.9 1,300 0.0020 0.22 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

168.6 1,550 Total

Subcatchment 2E: DRAINAGE AREA 2E
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Summary for Subcatchment 2P: DRAINAGE AERA 2P

Runoff = 3.13cfs@ 13.18 hrs, Volume= 0.673 af, Depth= 0.88"
Routed to Reach 1R : CULVERT

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
MSE 24-hr 3 100-YEAR Rainfall=6.20"

Area (sf) CN Description

* 13,320 98 Paved parking, HSG A (PROPOSED ROADWAY)
* 52,000 98 Paved parking, HSG A (LOTS 1-8)
* 160,000 39 >75% Grass cover, Good, HSG A (LOTS 1-8)
154,075 30 Woods, Good, HSG A
* 18,920 39 >75% Grass cover, Good, HSG A (R/W)
398,315 45 Weighted Average
332,995 83.60% Pervious Area
65,320 16.40% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
63.1 250 0.0110 0.07 Sheet Flow,
Woods: Light underbrush n=0.400 P2=2.59"
7.1 150 0.0050 0.35 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

70.2 400 Total

Subcatchment 2P: DRAINAGE AERA 2P
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Summary for Subcatchment 3P: DRAINAGE AREA 3P

Runoff = 1.65cfs @ 12.28 hrs, Volume= 0.137 af, Depth= 1.02"
Routed to Pond 1B : PROPOSED BASIN

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
MSE 24-hr 3 100-YEAR Rainfall=6.20"

Area (sf) CN Description
30,400 30 Woods, Good, HSG A
* 600 98 Paved parking, HSG A (DRIVEWAYS)
* 13,075 98 Paved parking, HSG A (PROPOSED ROADWAY)
25,945 39 >75% Grass cover, Good, HSG A
70,020 47 Weighted Average

56,345 80.47% Pervious Area
13,675 19.53% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
15.0 Direct Entry,

Subcatchment 3P: DRAINAGE AREA 3P
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Summary for Subcatchment 4P: DRAINAGE AREA 4P

Runoff = 1.57 cfs @ 13.76 hrs, Volume= 0.568 af, Depth= 0.29"
Routed to Pond 2B : PROPOSED BASIN - 1800 CU FT PER LOT

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
MSE 24-hr 3 100-YEAR Rainfall=6.20"

Area (sf) CN Description

* 52,000 98 Paved parking, HSG A (LOTS 9-12 & FUTURE)

* 160,000 39 >75% Grass cover, Good, HSG A (LOTS 9-12 & FUTURE)
799,000 30 Woods, Good, HSG A

1,011,000 35 Weighted Average

959,000 94.86% Pervious Area
52,000 5.14% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
47.6 250 0.0080 0.09 Sheet Flow,
Grass: Dense n=0.240 P2=2.59"
32.3 1,300 0.0020 0.67 Shallow Concentrated Flow,

Grassed Waterway Kv= 15.0 fps

79.9 1,550 Total

Subcatchment 4P: DRAINAGE AREA 4P

Hydrograph
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Summary for Reach 1R: CULVERT

Inflow Area = 9.144 ac, 16.40% Impervious, Inflow Depth = 0.88" for 100-YEAR event
Inflow = 3.13cfs @ 13.18 hrs, Volume= 0.673 af
Outflow = 3.13cfs@ 13.19 hrs, Volume= 0.673 af, Atten=0%, Lag= 0.4 min

Routed to Pond 1B : PROPOSED BASIN

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 2.78 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 1.39 fps, Avg. Travel Time= 0.4 min

Peak Storage= 41 cf @ 13.18 hrs
Average Depth at Peak Storage= 0.91', Surface Width= 1.46'
Bank-Full Depth= 1.50" Flow Area= 1.8 sf, Capacity=4.55 cfs

18.0" Round Pipe

n=0.025 Corrugated metal

Length= 36.0" Slope= 0.0069 '/'

Inlet Invert= 1,232.25', Outlet Invert=1,232.00'

Reach 1R: CULVERT
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Summary for Pond 1B: PROPOSED BASIN

Inflow Area = 10.751 ac, 16.87% Impervious, Inflow Depth = 0.90" for 100-YEAR event
Inflow = 3.46 cfs @ 13.18 hrs, Volume= 0.810 af

Outflow = 042 cfs@ 18.22 hrs, Volume= 0.709 af, Atten=88%, Lag= 302.3 min
Discarded = 0.42cfs @ 18.22 hrs, Volume= 0.709 af

Primary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev=1,233.14' @ 18.22 hrs Surf.Area= 21,844 sf Storage= 21,914 cf

Plug-Flow detention time= 670.0 min calculated for 0.709 af (88% of inflow)
Center-of-Mass det. time= 616.3 min ( 1,533.9-917.6)

Volume Invert Avail.Storage Storage Description
#1 1,230.50' 30,545 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
1,230.50 4,625 0 0
1,232.50 6,325 10,950 10,950
1,232.60 14,650 1,049 11,999
1,233.50 26,565 18,547 30,545
Device Routing Invert Outlet Devices

#1 Discarded 1,230.50" 0.800 in/hr Exfiltration over Surface area
Conductivity to Groundwater Elevation = 1,200.00'
#2  Primary 1,233.50' 50.0'long + 10.0 '/" SideZ x 5.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

iscarded OutFlow Max=0.42 cfs @ 18.22 hrs HW=1,233.14" (Free Discharge)
1=Exfiltration ( Controls 0.42 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=1,230.50" (Free Discharge)
* _2-Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond 2B: PROPOSED BASIN - 1800 CU FT PER LOT

Inflow Area = 23.209 ac, 5.14% Impervious, Inflow Depth = 0.29" for 100-YEAR event
Inflow = 157 cfs @ 13.76 hrs, Volume= 0.568 af

Outflow = 0.25cfs @ 22.43 hrs, Volume= 0.545 af, Atten=84%, Lag= 520.0 min
Discarded = 0.25cfs @ 22.43 hrs, Volume= 0.545 af

Primary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev=1,233.84' @ 22.43 hrs Surf.Area= 13,177 sf Storage= 15,450 cf

Plug-Flow detention time= 717.2 min calculated for 0.545 af (96% of inflow)
Center-of-Mass det. time= 698.8 min ( 1,701.4 - 1,002.6 )

Volume Invert Avail.Storage Storage Description
#1 1,232.00' 17,600 cf Custom Stage Data (Prismatic)Listed below (Recalc) x 8

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
1,232.00 450 0 0
1,234.00 1,750 2,200 2,200

Device Routing Invert Outlet Devices

#1  Primary 1,233.90' 10.0'long + 10.0 '/" SideZ x 10.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64

#2  Discarded 1,232.00' 0.800 in/hr Exfiltration over Surface area
Conductivity to Groundwater Elevation = 1,200.00'

iscarded OutFlow Max=0.25 cfs @ 22.43 hrs HW=1,233.84" (Free Discharge)
2=EXxfiltration ( Controls 0.25 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=1,232.00"' (Free Discharge)
* _1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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frequency would be equivalent to the ditch or R/W mowing.
Please reach out with questions.

Thanks

Tony Pohl, PE
Civil Engineer

Kramer Leas Deleo, PC

Phone: 218-461-2127
Web: www.kldland.com

Email: t.pohl@kldland.com
1120 Industrial Park Road
Brainerd, MN 56401

KLD

KRAMER LEAS DELEOD

If you are not the intended recipient, you are hereby notified that any retention, dissemination, distribution or copying of this communication is strictly
prohibited. If you have received this electronic mail transmission in error, please delete if from your system without copying it and notify the sender by
reply e-mail or by calling 218.829.5333

From: Phil Martin <Phillip.Martin@bolton-menk.com>

Sent: Thursday, April 25,2024 12:18 PM

To: Tony Pohl <t.pohl@kldland.com>

Cc: Andrew Beadell <Andrew.Beadell@bolton-menk.com>; Pat Wehner (pwehner@cityofcrosslake.org)
<pwehner@cityofcrosslake.org>; Cheryl Stuckmayer <cstuckmayer@cityofcrosslake.org>

Subject: RE: River Trail Road Prelim Plat - Civil

CAUTION: This email originated from outside the organization. Do not click links or open attachments unless you recognize the
sender and know the content is safe.

Standard boring logs are ok. We want to see soil classification and blow count information. We don’t
need a geotechnical report/recommendation at this point. If you find something unexpected...our
thoughts may change.

Thanks

Phil Martin P.E.

218-821-7265

From: Tony Pohl <t.pohl@kldland.com>

Sent: Thursday, April 25, 2024 9:11 AM

To: Phil Martin <Phillip.Martin@bolton-menk.com>
Subject: RE: River Trail Road Prelim Plat - Civil

Thanks for the review, quick question — Standard boring logs ok or are you also requesting a standard Geotech
exploration report to go along with it?

From: Phil Martin <Phillip.Martin@bolton-menk.com>
Sent: Wednesday, April 24, 2024 4:39 PM
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To: Tony Pohl <t.pohl@kldland.com>

Cc: Jordan Chouanard <j.chouanard@kldland.com>; Cheryl <cstuckmayer@crosslake.net>; Paul Satterlund
<psatterlund@cityofcrosslake.org>; Pat Wehner (pwehner@cityofcrosslake.org)
<pwehner@cityofcrosslake.org>; Andrew Beadell <Andrew.Beadell@bolton-menk.com>; Derek Benoy

<Derek.Benoy@bolton-menk.com>
Subject: RE: River Trail Road Prelim Plat - Civil

CAUTION: This email originated from outside the organization. Do not click links or open attachments unless you recognize the
sender and know the content is safe.

Hi Tony

We reviewed the information you provided for the River Trail Road Preliminary Plat.
Plan comments:

1. The removals plan shows an existing CMP culvert being removed at an existing entrance to
CSAH 36, but there is not a new culvert being put back. Is this entrance being permanently
removed?

2. The typical section in the Subdivision Road System standards for the Minor Rural Roadway
shows a ditch fore slope of 4:1 and backslope of 3:1. Based on scaling of the grading plans, the
design appears to be correct. However, the typical section for the roadway in the plans show a
3:1 fore slope. This callout should be changed.

3. The plans show the River Trail Road entrance as a high point with no culvert connecting the
county ditch on each side. According to lidar contours on the County GIS, it looks like all water
in this ditch flows north to the Pine River. Please review and verify drainage direction relative to
the proposed River Trail Road intersection with CSAH 36.

4. The plans indicate the outlet for the basin as the county ditch in the CSAH 36 R/W. Water
overflow can erode slopes, especially with sandy soils common in Crosslake. Verify with
County their acceptance of proposed design discharge to County ditch.

5. Provide 2 soil borings to depth of 8’ to confirm soil characteristics along proposed road
centerline, We recommend at Station 3+00 and 8+00. The boring work should classify the
soil and provide standard penetration values (N-values).

6. Verify plans list the City of Crosslake or Crow Wing County as responsible agencies.

MEET THE REQUIKEMENTS UF A3 1M C-381.

10. IT SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR
TO VERIFY EARTHWORK QUANTITIES WHICH THE
CONTRACTOR'S BID SHALL BE BASED ON.

11. THE CONTRACTOR SHALL COORDINATE WITH BALDWIN
TOWNSHIP ON STREET SIGNAGE., THE CONTRACTOR
SHALL FURMISH & INSTALL REQUIRED SIGHNS.

12. COMPACTION OF INFILTRATION BASINS |15 PROHIBITED.

Crosslake and
Crow Wing
County

Hydrologic Review Comments:

Time of Concentration — The time of concentration calculation for Drainage Area (4P) needs to reflect
the proposed land use. Shallow Concentrated Flow - Existing land use: “Woods”; Proposed land use:
“Grass Cover”
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Runoff Rates — Runoff rates are higher for the proposed conditions than the existing conditions for
the 5-Yr and 100-Yr rainfall events. The provided plans are for the roadway, but the modeling
includes the entire residential development. It is unclear if the proposed BMP is intended for the
roadway only? Will additional BMPs be provided for the residential lots?

BMP Maintenance — Is there a plan for BMP maintenance adjacent to CSAH 36? Is the City being
asked to take on BMP maintenance or will that remain with the development? Please confirm
developer intent for maintenance of the BMP and notify City. Refer to ordinance excerpt below.

SEC. 26-550 Management of Stormwater Facilities
1. All storm water management facilities shall be designed to minimize the need for maintenance,

to provide access for maintenance purposed and to be structurally sound. All storm water
management facilities shall have a plan of operation and maintenance that assures continued
effective removal of pollutants carried in storm water runoff....”

Drainage Exhibit — revise below:

L1 LG IHANIL, UL Ll D

5YR DISCHARGE: 0.00 CFS
100YR DISCHARGE: 1.27 CFS (HWL = 1233.55)

PROPOSED IMPERVIOUS = 131,000 SQ. FT.

REQUIRED WATER QUALITY VOLUME
(1" OVER IMPERVIOUS) = 10,920 CU. FT.

WATER QUALITY VOLUME PROVIDED = 17,860 CU. FT.

ATTACHMENTS
HydroCAD Report - JK Storage Sartell

Update

mmmss ossse esssse EXISTING DRAINAGE AREA

PROPOSED DRAINAGE AREA

Let me know if you have questions.

Thanks

Phil Martin P.E.
218-821-7265

From: Tony Pohl <t.pohl@kldland.com>

Sent: Monday, April 8, 2024 11:42 AM

To: Phil Martin <Phillip.Martin@bolton-menk.com>

Cc: Jordan Chouanard <j.chouanard@kldland.com>; Cheryl <cstuckmayer@crosslake.net>;

'mlyonais@crosslake.net' <mlyonais@crosslake.net>

Subject: River Trail Road Prelim Plat - Civil

Per the City’s request — attached are the Civil files for the proposed development.

Tony Pohl, PE
Civil Engineer
Kramer Leas Deleo, PC
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From: Phil Martin

To: Paul Satterlund; Patrick Wehner

Cc: Cheryl Stuckmayer; Andrew Beadell

Subject: RE: Mike Cunningham Preliminary plat application
Date: Tuesday, April 9, 2024 12:29:40 PM
Attachments: imaqge001.png

Hi Paul

| received the civil road plans and drainage information from Tony Pohl from KLD. | will
have my staff start to review.

What is your desired timeframe for comments?

Thanks

Phil Martin P.E.
218-821-7265

From: Paul Satterlund <psatterlund@cityofcrosslake.org>

Sent: Tuesday, April 9, 2024 11:17 AM

To: Patrick Wehner <pwehner@cityofcrosslake.org>; Phil Martin <Phillip.Martin@bolton-
menk.com>

Subject: FW: Mike Cunningham Preliminary plat application

Hello Phil and Pat,

We have an upcoming subdivision that is in the preliminary plat stage and they are
looking to turn the road over to the city.

We have an approved name of road and now we just need to work through the steps
to get the engineering approved.

KLD is the engineer/surveying that worked on the preliminary plat, drainage calcs,
and civils for the road.

Thanks,

From: Jordan Chouanard <j.chouanard@kldland.com>
Sent: Friday, April 5, 2024 9:56 AM

To: Paul Satterlund <psatterlund@cityofcrosslake.org>
Subject: Mike Cunningham Preliminary plat application

Jordan Chouanard, PLS
Kramer Leas Deleo, PC

Phone: 218-829-5333
Mobile: 320-444-5561
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Subdivisions Application
Planning and Zoning Department
13888 Daggett Bay Rd, Crosslake, MN 56442
218.692.2689 (Phone) 218.692.2687 (Fax) www.city~ "
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Receipt Numbe
Property Owner(s): Mike Cunningham f'

30188 Oceola Circle, Breezy Point, MN 56472

Mailing Address:
Site Address: Not deCIared

Phone Number: 2 1 8- 251 1 806
E-Mail Address: de31 91 6@gmai|.00m
14280539

Document Number 993628 as of record in the Crow Wing County Recorder's Office

Parcel Number(s):

Legal Description:

2400335

Permit Number:

Subdivision Type
(Check applicable request)
Metes and Bounds-Record
within 90 days of approval
Residential Preliminary Plat
Residential Final Plat
Commercial Preliminary Plat
Commercial Final Plat

28

Sec Twp 137

1325

Rge 26D27 SD

Land Involved: Width: Length:1200 Acres:36

Lake/River Name: Pine River

X

Do you own land adjacent to this parcel(s)? Yes No

If yes, list Parcel Number(s)

Authorized Agent: KLD
1120 Industrial Park Road, Brainerd, MN 56401

218-829-5333

Agent Address:

Agent Phone Number: ‘

Signature of Property Owner(s)

Development

N Iooom O

~ Number of proposed lots

Number of proposed outlots

Access

X

Public Road
Easement

Easement recorded:  Yes No

Septic

Compliance

SSTS Design

. . ... Signed winter agreement
Site Suitability g ¢

Date 04-05-2024

e

Signature of Authorized Agent(s)

,//) /{ /:"{

(]
(]

O O00m

All applications must be acCompanied by signed Certificate of Suwey ’
Residential Fee:( Preliminary $800 + $125 per lot; Final $800 + $50 per lot Payable to “Clty of Crosslake”
Commercial Fee: Preliminary $1250 + $200 per lot; Final $1250 + $100 per lot Payable to “City of Crosslake”
Metes & Bounds: Over the counter $200 + $100 per lot; Public Hearing $800 + $100 per lot Payable to “City of Crosslake”
Above Fees will require additional Park Dedication Fees of $1,500 per unit/lot or 10% of buildable land as
measured pre-plat for park purposes or a combination of both Payable to “City of Crosslake”

No decisions were made on an applicant’s request at the DRT meeting. Submittal of an application after DRT

Date D‘f 05 20'2}1

37355¢ C ;-) “1 28 oy
P t u( eV s DY 0L <%

does not constitute approval. Approval or denial of a plat application is determined at a public meeting by the
City Council after a recommendation from the Planning Commission/Board of Adjustment per Minnesota

Statute 462 and the City of Crosslake Land Use Ordinance.
For Office Use: |

Application accepted by@L Date H ﬁ L/Land Use District SD L)\a-ke.Class Cb Park, Rec, Lib 2§
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City of Crosslake Planning Commission/Board of Adjustment
Findings of Fact

Supporting/Denying a Preliminary Plat

Findings should be made in either recommending for or against a plat, and should reference Chapter 44
of the City Subdivision Ordinance. The following questions are to be considered, but are not limited to:

1. Does the proposed plat conform to the City’s Comprehensive Plan?
Yes No

2. s the proposed plat consistent with the existing City Subdivision Ordinance? Specify
the applicable sections of the ordinance.
Yes No

3. Are there any other standards, rules or requirements that this plat must meet?
Yes No Specify other required standards.

4. s the proposed plat compatible with the present land uses in the area of the proposal?
Yes No Zoning District



5. Does the plat conform to all applicable performance standards in Article 2 of the
Subdivision Ordinance?
Yes No

6. How are the potential environmental impacts being resolved? (Does the plat meet the
following City Standards?)
Stormwater
Erosion /Sediment Control
Wetlands
Floodplain

Shoreland

Septic Systems

7. Have the potential public health, safety or traffic generation impacts been addressed?
Yes No

8. Other issues pertinent to this matter.





