Chapter 3. Methods of In-Water Construction

The following pages contain illustrations, notes, and guidance on Best Practices for in-water
construction work. These methods have been pre-approved by the DNR for use in the field; however,
not all methods are appropriate for all work sites. Note that in most cases the applicable DNR
Hydrologist will have to approve a method prior to construction. For this reason project designers,
construction engineers, project managers, or contractors should work in consultation with the DNR for
selection and approval of the appropriate method of in-water construction.

(Public Water Access installation, Mississippi River at Hastings, Dakota County MN)
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(Lowry Ave Bridge, Minneapolis, Hennepin County. photo Peter Leete)
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Demolition or Repair of Bridges over Water

The following is an overall checklist of items that may be required prior to (and during) bridge demolition or redecking
repair:

Potential permits or notifications required:

DNR Public Waters Work Permit DNR Temporary Appropriations Permit
MPCA Asbestos Abatement Notification (14 day) MPCA Construction Site NPDES

MPCA Demolition Notification (14 day lead time) MPCA 401 Water Quality Certification

US Corps of Engineers US Coast Guard

Watershed District Permits Wetland Conservation Act (wetland impacts)

Check Work Exclusion dates for Staging/scheduling:
Work exclusion dates that protect fish migration and spawning limit the time allowed for work in the water. See
Chapter 1, Page 3. These dates may affect work schedules. Also see Chapter 3, Page 11 for guidance on in-
stream work methods, as some methods of construction will not be allowed if fish movement is a concern.

Identify Work Area Limits (Potential Area of Impact)
DNR permitting authorizations can be more efficient if both permanent impacts and temporary impacts are
reviewed simultaneously. Often, temporary work areas are not known by regulatory authorities until after
contract letting, as these areas may be determined by contractor after project letting. However, the project
proposer should make attempts to define the potential area of impact for regulatory review at the onset of project
development. Special provisions can be added to bid documents to constrain contractors to these areas. Thus
avoiding a second round of review (and possible delays) should the contractor propose work outside the identified
‘Potential Area of Impact’. The potential area of impact should include areas of permanent disturbance plus those
areas that may be disturbed temporarily during demolition or construction activities. This includes staging areas
and in-water areas such as cofferdams, temporary fill for access, barge loading/unloading facilities, areas of spud
pole use, or any other activity that could limit public use of the water or cause permanent or temporary impacts to
the cross section of the lake or riverbed.

Potential Area of Impact
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The early identification of the in-water ‘Potential Area of Impact’ is utilized by the DNR to review for all potential
resources in or near the project area. This example shows the area identified by MnDOT for potential impacts.
All resources were identified (including a native Mussel Survey) within this ‘box’ prior to permit review or
amendment request, thus there is no need to re-survey resource concerns as the project moved from design to
construction to in-water work proposals by contractor for demolition/construction. Thus project delay from
redundant regulatory review of adjacent areas is avoided. Conversely the ‘potential area of impact’ is not
expected to be completely impacted, though has a high enough possibility for some impact during construction
that it should be included in the early review process.
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Check for Protected Species and Ecologically Sensitive Areas.
Bird nests and mussel species are commonly encountered at bridges. The most common bird nests on bridges
over water are Barn & Cliff Swallow nests. If swallow nests are present, the structure must be netted (figure 5) or
use other suitable methods to prevent nesting should work be proposed during that time (Spring to early
summer). Mussel Surveys may also be required prior to demolition. For questions regarding Threatened and
Endangered Species, contact:
¢ DNR Natural Heritage Information System
http://www.dnr.state.mn.us/eco/nhnrp/nhis.html
e orrefer to MNnDOT's Highway Project Development Process (HPDP)
http://www.dot.state.mn.us/planning/hpdp/environment.html

Check for Regulated Materials.
An assessment/inspection must be done to identify regulated materials a minimum of 9 months before letting to
set up assessment of bridge to be demolished, renovated, or moved. Additional information can be found on
Chapter 3, page 6 or the MnDOT Office of Environmental Stewardship Regulated Material Management website:
http://www.dot.state.mn.us/environment/buildingbridge/index.html

Check with MPCA Stormwater Program for Construction Activity.
MPCA administers the requirements of the National Pollutant Discharge Elimination System and the State
Disposal System (NPDES/SDS) requirements. To ensure state water quality standards during construction are
not violated, check with the MPCA Stormwater Program http://www.pca.state.mn.us/stormwater for permit
application requirements, pollution prevention guidance documents, and additional measures required for work in
Special or Impaired Waters.

The MPCA requires increased water quality protection measures on projects located within one mile of waters
designated Special Waters and/or Impaired Waters. Check the interactive map called “Special Waters and
Impaired Waters Search” located at

http://pca-qgis02.pca.state.mn.us/csw/index.html

NPDES/SDS permits from MPCA for construction sites near specially-protected and impaired waters require

additional controls, conditions or an individual permit:

a. Sites that discharge near waters with qualities that warrant extra protection (special waters) must use
additional best management practices and enhanced runoff controls.

b. Sites that discharge near an “impaired water,” impaired for phosphorous, turbidity, dissolved oxygen, and
biotic impairment, must meet special conditions during project design and/or when preparing a Stormwater
Pollution Prevention Plan (SWPPP), or a Construction Stormwater permit application.

Failure to incorporate increased protection measures on Special and/or Impaired Waters could be a violation of
MPCA Water Quality regulations.

Demolition Notification.
MPCA Notification of Demolition is required at least 10 working days prior to demolition or re-decking repair
(http://www.dot.state.mn.us/environment/buildingbridge/pdf/mpca-bridge-form.doc). Debris shall not be allowed to
drop into the water without prior written approval of the appropriate DNR Hydrologist. Methods to contain
materials and dust must be undertaken, such as:
¢ Demolition onto temporary access road or utilize barges. (ex: figure 1 &2).
e Cutting and lifting bridge pieces/sections when dropping into water is not allowed (ex: figure 3).
e Temporary work pads in the water for placing of equipment must meet guidance on Chapter 3 Page 13
(figure 6).
e Use of demolition debris may be offered for use by other federal, state, or local government for beneficial
use.
e All regulated materials need to be managed appropriately.

Check for appropriate in-stream work methods.
The DNR or MPCA may limit types of construction methods based on natural resources or water quality concerns.
Limitations should be written into project bid documents. See Chapter 3, Page 11 for guidance on in-Water
construction methods.

Spill Containment.
Spill containment kits or supplies must be located on the site, near where potential spills could occur (figure7)
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figure 4. Redundant BMPs for added protection
of the waterway
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figure 1. Temporary causeway built for demolition and
construction

figure 6. Access pad with filter fabric pad and silt
curtain for waterway protection.

figure 3. Cut and lifting sections instead of dropping debris figure 7. Spill Containment kit must be on site
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MnDOT Assessment/Inspection for Regulated Materials

Prior to bridge demolition or repair, the bridge must be assessed for asbestos containing material, loose or peeling lead
based paint, and other regulated materials such as treated wood, florescent bulbs, light ballasts, transformers and other
electronic components. If the bridge contains asbestos, lead based paint or other regulated materials such as mercury
or PCBs, the materials must be properly managed and disposed/recycled by MnDOT certified contractors and at
MnDOT approved end sites. The inspector conducting the assessment must be licensed by the Minnesota Department
of Health (MDH). The assessment will determine if the bridge contains regulated amounts of asbestos and other
regulated materials. More information is located on the MnDOT’s Office of Environmental Stewardship Regulated
Materials and Waste website: http://www.dot.state.mn.us/environment/regulatedmaterials/index.html

Contact: MnDOT Districts 1,2,3,4 and Metro N or E:
Mark Vogel, MnDOT, Office of Environmental Stewardship.
Mark.Vogel@state.mn.us or 651-366-3630

Or

MnDOT Districts 7,8, and Metro S or W:
Jackie Klein, MnDOT, Office of Environmental Stewardship.
Jackie.Klein@state.mn.us 651-366-3637

Description: There are numerous regulations that apply to management and disposal of regulated materials/waste.
The environmental management of asbestos and other wastes are regulated by the following agencies:
US Environmental Protection Agency, US Department of Transportation, Minnesota Pollution Control
Agency, and Minnesota Department of Health. These regulations place both short and long term liability
on the owner or generator of the material/waste.

MnDOT Office of Environmental Stewardship coordinates with MnDOT approved contractors and
regulatory agencies for proper notification and management of asbestos containing materials and other
regulated waste. All assessments, sampling, testing, removal, transportation, and disposal will be done
under oversight of MNDOT Office of Environmental Stewardship and performed by personnel certified
by the Minnesota Department of Health and on MnDOT'’s certified contractor list.

Best Practice: An assessment/inspection must be done to identify regulated materials. Contact Mark Vogel,
MnDOT Office of Environmental Stewardship, a minimum of 9 months before letting to set up
assessment of bridge to be demolished or redecked. Information includes: SP#, TH#, bridge#,
district contact, and bridge as-built plans. The Office of Environmental Stewardship will prepare
contracts for structure assessment and oversight of asbestos removal procedure.

Note: For local projects, the same process is required, though local coordination with the MPCA is required

(provide MPCA links for local folks here). The following materials shall be separated from general construction

debris and treated accordingly:

e Asbestos: Asbestos Containing Material (ACM) will be removed prior to or during demolition
e PCBs: Polychlorinated Biphenyls (PCBs) will be removed from the bridge prior to demolition.
e Mercury: Material containing mercury will removed from the bridge prior to demolition.

e Treated Wood: Treated wood will be removed from the bridge prior to demolition.

e Lead: Lead plates will be removed and peeling or loose lead paint will be encapsulated or be removed prior to
demolition

(http://www.dnr.state.mn.us/waters/watermgmt section/pwpermits/gp 2004 0001 manual.html)
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Typical regulated material and locations:

deck materials & joint compounds ~ asbestos

lead paint | o lighting ballasts
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Erosion Prevention and Sediment Control

The following erosion prevention and sediment control requirements are taken from Part IV (Construction Activity
Requirements) and Appendix A (Special Waters and Impaired Waters) of MPCA Permit #MN R100001 (General Permit
Authorization to Discharge Stormwater Associated with Construction Activity under the National Pollutant Discharge
Elimination System). The text has been reworded as a stand-alone document for meeting DNR GP 2004-0001 Erosion
Prevention and Sediment Control requirements for in-water projects regardless if a MPCA permit is required or not.

1. A MPCA NPDES stormwater permit for construction activity (Permit #MN R100001) is required for any construction
activity disturbing:

a. One acre or more of soil.

b. Less than one acre of soil if that activity is part of a "larger common plan of development or sale” that is greater
than one acre.

c. Less than one acre of soil, but the MPCA determines that the activity poses a risk to water resources.

The requirements in this section are a subset of requirements of MPCA’s Permit #MN R100001. As a standalone
guidance document, parts A through G below may not meet all MPCA Construction Activity NPDES permit
requirements. To ensure state water quality standards during construction are not violated, check with the MPCA
Stormwater Program http://www.pca.state.mn.us/stormwater for permit application requirements, pollution prevention
guidance documents, and additional measures required for work in Special or Impaired Waters.

2. Temporary work below the Ordinary High Water (OHW) elevation, such as channel diversions, placement of
temporary fill, structures for work pads/dock walls, bypass roads, coffer dams, or staging areas to aid in the demolition
or construction of any authorized structure shall be submitted for review and approval in writing by the DNR
Transportation Hydrologist or Area Hydrologist prior to beginning work

3. The DNR may prohibit in-water construction if the project will be detrimental to water quality or significant fish and
wildlife habitat. Erosion Prevention and Sediment Control practices that have been determined to be the most
effective and practical means of preventing or reducing sediment from leaving the worksite are required. These
practices shall be installed in areas that slope to the water and on worksite areas that have the potential for direct
discharge due to pumping or draining of areas from within the worksite (EG coffer dams, temporary ponds,
stormwater inlets). These methods, such as mulches, erosion control blankets, temporary coverings, silt fence, silt
curtains or barriers, vegetation preservation, redundant methods, isolation of flow, or other engineering practices,
shall be installed concurrently or within 24 hours after the start of the project, and will be maintained for the duration of
the project in order to prevent sediment from leaving the worksite.

a. Any cofferdams, turbidity barriers, or berms placed within Public Waters must be installed and maintained in a
manner that does not allow soil erosion or deposition of soil or debris into the water. If they are constructed using
earthen material, then sheet piling, armoring with riprap, or a synthetic cover such as silt curtain or filter fabric
must be included to prevent their erosion. Upon removal of a cofferdam or turbidity barrier, the affected area
must be restored to pre-project conditions.

b. In-water sediment control measures must be properly installed prior to the authorized activities and must be
maintained for the duration of the in-water disturbances. The chosen measures must be monitored to ensure
turbidity or sedimentation are not occurring outside of the expected area of impact (work area). If the measures
fail to contain sediment or turbidity the Permittee must immediately repair, replace or use an alternative measure,
which will adequately control turbidity and sedimentation.

To aid in determining appropriate methods to be identified in a Storm Water Pollution Prevention Plan or Site Plan, see:
e The MPCA Stormwater Best Management Practices Manual ‘Protecting Water Quality in Urban Areas’
(www.pca.state.us/index.php/water/water-types-and-programs/stormwater/stormwater-management/stormwater-
best-practices-manual.html), and
e The following section on ‘Typical In-Water Construction Methods’ of construction (Chapter 3, page 11).

A. SITE MANAGEMENT PLAN
A Storm Water Pollution Prevention Plan (SWPPP) is a document required by the MPCA for compliance to the
Construction Stormwater Permitting requirements. A SWPPP is not required by the DNR, however it may be utilized as
part of the site management plan for review and authorization for work authorized by DNR Public Waters Work
Permitting. See GP2004-0001 condition TEMPORARY IMPACTS DURING CONSTRUCTION' and items ‘A’ though ‘L’
for subjected conditions.

(http://www.dnr.state.mn.us/waters/watermgmt section/pwpermits/gp 2004 0001 manual.html)
Best Practices for Meeting DNR GP 2004-0001 (version4 FINAL DRAFT - submitted for posting) Chapter 3, Page 8



http://www.pca.state.mn.us/stormwater
http://www.pca.state.us/index.php/water/water-types-and-programs/stormwater/stormwater-management/stormwater-best-practices-manual.html
http://www.pca.state.us/index.php/water/water-types-and-programs/stormwater/stormwater-management/stormwater-best-practices-manual.html

The Permittee (or its contractor) must submit for approval a site management plan detailing proposed measures and
schedules indicating construction operations. These must meet the requirements listed here in Parts A through G (also
refer to Site Management Plan requirements in MNDOT Construction Specification 1717.2.D). The Best Practices
selected to meet these requirements are to be identified in the plan. Following DNR approval, these practices must be
installed and maintained in an appropriate and functional manner that is in accordance with relevant manufacturer
specifications and accepted engineering practices.

1. The plan shall implement appropriate demolition and construction phasing, and other construction practices to

prevent adverse impacts from debris, minimize erosion, and prevent sediment from leaving the worksite.

2. The location of areas not to be disturbed must be delineated (e.g. with flags, stakes, signs, fence, etc.) on site
before work begins.

3. Other provisions of GP 2004-0001 may have requirements more stringent than those listed here. In such cases,
the more stringent provision takes precedence (Example: selected practices shall not adversely affect
endangered or threatened species, Areas of Environmental Sensitivity (see Chapter 1 page 10), or MPCA Special
or Impaired Waters water quality requirements).

B. EROSION PREVENTION PRACTICES

1. In all cases, erosion prevention and sediment control methods that have been determined to be the most effective
and practical means of preventing or reducing sediment from leaving the worksite shall be installed in areas that
are within 200 feet of the water’s edge and drain to these waters, and on worksite areas that have the potential for
direct discharge due to pumping or draining of areas from within the worksite (EG coffer dams, temporary ponds,
stormwater inlets). These methods, such as mulches, erosion control blankets, temporary coverings, silt fence, silt
curtains or barriers, vegetation preservation, redundant methods, isolation of flow, or other engineering practices,
shall be installed concurrently or within 24 hours after the start of the project, and shall be maintained for the
duration of the project in order to prevent sediment from leaving the worksite. DNR requirements may be waived
in writing by the authorized DNR staff based on site conditions, expected weather conditions, or project
completion timelines.

2. For Designated Trout Waters, including all perennially flowing tributaries to the designated trout streams within
the Public Land Survey (PLS) Section where the designated trout stream is located, the following also apply:

a. Stabilization of all exposed soil areas must be initiated immediately to limit soil erosion but in no case
completed later than seven (7) days after the construction activity in that portion of the site has temporarily or
permanently ceased.

b. Where possible, a 100 foot undisturbed vegetated buffer zone from the designated Trout Waters shall be
preserved as part of the construction phasing, unless encroachment is necessary to complete the project.

c. The permanent stormwater management system must be designed such that the discharge from the project
will minimize any increase in the temperature of trout stream receiving waters resulting from the 1-and 2-year
24-hour precipitation events.

3. For areas not in Public Land Survey System (PLSS) sections with Designated Trout Waters, stabilization of all
exposed soil areas must be initiated immediately to limit soil erosion whenever any construction activity has
permanently or temporarily ceased and will not resume for a period of 14 calendar days.

4. Work exclusion dates (no work in the water during fish migration and/or spawning): Areas landward of the OHW
may be worked during the DNR work exclusion dates (See Chapter 1 page 3). However, in areas that are within
200 feet of the Public Water OHW, and drain to these waters, must complete stabilization activities within 24
hours during this restricted work period.

5. Pipe outlets must be provided with temporary or permanent energy dissipation within 24 hours.

C. SEDIMENT CONTROL PRACTICES
1. Sediment control practices must be established before any shoreline or in-water disturbing activities begin.

2. Sediment control practices must minimize sediment from leaving the worksite. If the selected practices become
overloaded, additional sediment control practices or redundant Best Practices must be installed to eliminate the
overloading.

3. The timing of the installation of sediment control practices may be adjusted to accommodate short-term in-water
activities.

4. Contributing curb or storm drain inlets must be protected by appropriate Best Practices during construction until
all sources with potential for discharging sediment to Public Waters have been stabilized.

5. Temporary stockpiles must have silt fence or other effective sediment controls, and shall not be placed in
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6.

wetlands or surface waters.
Vehicle tracking of sediment off the construction site must be minimized.

D. WORKSITE DEWATERING

1.

Worksite Dewatering (e.g., pumped discharges of coffer dams and other work areas,) related to the construction
activity must be discharged to a temporary or permanent sedimentation basin on the project site. If the water
cannot be discharged to a sedimentation basin prior to entering the surface water, it must be treated with the
appropriate Best Practices, such that the discharge does not adversely affect the receiving water or downstream
landowners. Sediment control devices can be bypassed when the discharge water appears clear.

Stream Diversion Water, such as a pumped bypass, shall be immediately returned to the original channel
downstream. This water does not require treatment prior to discharge.

In either case (worksite dewatering or stream diversion water), practices must be in place to ensure that discharge
points are adequately protected from erosion and scour.

All drain plugs on pumps shall be removed and all dewatering equipment, including hoses, shall be drained prior to
transport off site (see Best Practices for Prevention of Spread of Aquatic Invasive Species, Chapter 1 page 8).

For construction dewatering amounts that exceed 10,000 gallons/day or 1 million gallons/yr, the permittee or their
Contractors must submit a GP 1997-0005 Notification Form to the DNR at least 5 days prior to the start of
pumping operations. Prior authorization to use General Permit 1997-0005 must be obtained by submitting an
application using the MNDNR Permitting and Reporting System.

a. Note: GP 1997-0005 is not valid for appropriations from surface water sources that are designated as infested
waters unless accompanied by an Infested Waters permit or written notification from the Department that an
Infested Waters permit is not required. For a current list of designated infested waters, see:
http://www.dnr.state.mn.us/invasives/ais/infested.html

b. Application forms for an Infested Waters permit application are available at:
http://www.dnr.state.mn.us/waters/watermgmt_section/appropriations/permits.htmi

DI. INSPECTIONS AND MAINTENANCE

1.

Either the Permittee, or whoever is identified in the SWPPP or Site Management Plan must routinely inspect the
in-water work areas and determine the adequacy of existing measures. The MPCA requires this be conducted at
least once every seven (7) days during active construction and within 24 hours after a rainfall event greater than
0.5 inches in 24 hours to ensure integrity and effectiveness of the selected practices.

All nonfunctional Best Practices must be repaired, replaced, or supplemented with functional Best Practices within
24 hours after discovery, or as soon as field conditions allow.

Should Best Practices fail, resulting in sediment deposition in Public Waters, the DNR shall be notified
immediately. The Permittee and/or its contractor(s) must plan for corrective actions to remove all deltas and
sediment deposited in Public Waters. Such a plan shall include DNR input, and removal and stabilization must
take place within seven (7) calendar days of obtaining access. The Permittee and/or its contractor(s) is
responsible for contacting all local, regional, state and federal authorities and receiving any applicable permits,
prior to conducting any additional in-water work associated with delta removal.

DIl. POLLUTION PREVENTION MANAGEMENT MEASURES

1.
2.

Storage and disposal of hazardous waste must be in compliance with MPCA regulations.
Liquid and solid wastes must be disposed of properly and in compliance with MPCA regulations.

DIIl. FINAL STABILIZATION

1.

All soil disturbing activities must be stabilized by a uniform perennial vegetative cover, or other equivalent means
necessary to prevent soil failure under erosive conditions. The DNR prefers that native vegetation (grasses, forbs,
shrubs and/or trees) that is suitable to the local habitat to be utilized where appropriate. In some case it may be
required as part of the mitigation package for the permitted project.

Note that the current MPCA Construction Stormwater General Permit (R1000001) language has a subtle change
from previous permits regarding permanent vegetative cover (final stabilization). The requirement is now that
uniform perennial vegetative must provide cover with a density of 70 percent of its expected final growth density
over the entire pervious surface area. This should remove disincentive for using native vegetation in permanent
cover plans because even though a native mix might take longer to reach full coverage, it could potentially reach
70% of its mature density in an amount of time comparable to what it takes a non-native mix to reach 70% of its
mature density. See Chapter 1 page 14 for native vegetation best practices.

All temporary synthetic and structural erosion prevention and sediment control practices (such as silt fence) must
be removed. Best Practices designed to decompose on site (such as some compost logs) may be left in place.
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Typical In-Water Construction Methods

To facilitate construction in Public Waters, it is usually necessary that portions of the worksite be separate from open
water and be relatively dry. There are several options available for providing a stable, dry work area during construction.
The following options shall be considered for project construction. Several options may be suitable for any specific site.
However not all options are suitable for all projects. Suitable options are to be determined based on the project size,
required resource protection levels, and available materials.

In-water work methods will require prior written approval from the applicable DNR Hydrologist
(Area Hydrologist). Below is a list of options for in-water work or stream diversions during
construction.

For All Options:

1. Potential permits or notifications required: The following is an overall checklist of items that may be required prior
to authorization of temporary in-water impacts for construction:

. DNR Public Waters Work Permit . US Coast Guard

. MPCA Construction Site NPDES Permit . Watershed District Permits

. MPCA 401 Water Quality Certification e  Wetland Conservation Act (wetland impacts)
e US Corps of Engineers e Local Floodplain Zoning administrator

2. Check DNR work exclusion dates that protect fish migration and spawning (see Chapter 1 page 3). These dates
may affect work schedules.

3. All equipment intended for use at a project site must be free of prohibited invasive species and aquatic plants
prior to being transported into or within the state and placed into state waters. All equipment used in designated
infested waters shall be inspected by the Permittee or their authorized agent and adequately decontaminated
prior to being transported from the worksite. See Best Practices for Prevention of Spread of Aquatic Invasive
Species, Chapter 1 page 8).

4. Check navigation requirements for the effected waterway (see chapter 2, page 22).

5. MPCA may have designated a Public Water as a Special Water and/or an Impaired Water. The MPCA requires
increased water quality protection measures on projects located within one mile of waters designated Special
Waters and/or Impaired Waters. To determine if Special or Impaired waters are near the project area, check the
interactive map “Special Waters and Impaired Waters Search” located at:

http://pca-qgis02.pca.state.mn.us/csw/index.html

To determine MPCA design requirements for work in Special Waters and/or Impaired Waters, go to the MPCA
Stormwater Program for Construction Activity website:

http://www.pca.state.mn.us/index.php/water/water-types-and-programs/stormwater/construction-
stormwater/construction-stormwater.html

6. A mussel survey may be required prior to authorization of work in the water. Generally streams with native
mussel populations are the larger streams or rivers.

7. Dewatering. A separate water use permit is required for withdrawal of more than 10,000 gallons of water per day
or 1 million gallons per year from surface water or ground water. GP1997-0005 (temporary water appropriations)
covers a variety of activities associated with road construction and should be applied if applicable. An individual
appropriations permit may be required for projects lasting longer than one year or exceeding 50 million gallons.
Information is located at: http://www.dnr.state.mn.us/waters/watermgmt section/appropriations/permits.html
However, in all cases:

a. In-stream pump intakes shall be fitted with screens, filter geotextiles, rock berms, or similar to prevent fish
from being drawn into the system.

b. Keep stream diversion water separate from worksite water (diverted stream water does not require
treatment prior to discharge).

c. Stream diversion water must be returned to the original channel downstream.
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d. All worksite water requires treatment prior to discharge.

All discharge points shall be adequately protected from erosion and scour by use of riprap, plastic
sheeting, geotextiles, plywood, existing vegetation, or suitable alternatives.

f. Sediment control devices can be by-passed when discharge water appears clear.

g. Pumps are to be sized for a typical storm event for the time period when work is proposed, commonly a 2
h

i

o

year — 24 hour event.
A second pump of the same size should be on site for contingency purposes.
All drain plugs shall be removed and hoses drained prior to transport off site.

8. Any temporary in-water construction methods, such as cofferdams, turbidity barriers, berms, or access facilities
(EG temp access roads, workpads, temporary barge facilities) placed within Public Waters must be installed and
maintained in a manner that they do not lead to streambank erosion or allow sediment to leave the worksite. If
they are constructed using earthen material, then sheet piling, armoring with riprap, or a synthetic cover such as
silt curtain or filter fabric must be included to prevent their erosion and creation of sediment. Erosive slopes must
be stabilized with aggregate, slash mulch, or comparable non-erosive material. In-water materials may consist of
any number of alternative measures:

a. Rock burrito [washed rock wrapped in geotextile].
b. Earthen berm — only allowed when there is no sediment issue to surrounding areas such as fish habitat or

Areas of Environmental Sensitivity (see Chapter 1, page 10). The MCPA has regulations prohibiting

earthen berm use on waters designated as Special Waters or Impaired Waters

Silt curtain

Heavy duty silt fence (jersey barriers)

Sand bags (large or small)

Water dams (such as the Aqua Barrier)

Sheet piling

Cookie cutter barrier (large sheets of metal or plywood pressed into the ground)

If approved temporary fill shall be free of organic material or any material that may cause siltation or pollute the

waterbody. All such material shall be removed and the area restored to pre-existing profiles prior to project

completion.

S@~oao

9. Hydrologic modeling of temporary fill or temporary structures may be required by DNR Transportation Hydrologist
or Area Hydrologist in order to evaluate impacts to the 100-yr (1% chance) flood elevation. Contingency plans
may also be required to ensure all construction equipment and unsecured construction materials are moved out of
the floodplain to prevent impacts to the 100-yr (1% chance) flood elevation or from being swept away by flood
waters.

10. Diversion structures or cofferdam construction placed in the water should be constructed and maintained so not to
cause scouring conditions.

11. Project materials must be deposited or stored in an upland area, in a manner where the materials will not be
deposited into the public water by reasonably expected high water or runoff.

12. Spill containment kits or supplies must be located on the site, near where potential spills could occur.

13. Site Restoration. All in-stream materials shall be removed upon project completion. The impacted area must be
restored to the original cross-sections and existing shoreline restored. Revegetation plans must be reviewed in
consultation with the landowner and the DNR. It is common that the DNR require revegetation of disturbed soil
with native plant species suitable to the local habitat (grasses, forbs, shrubs, and/or tress) see Selecting a Seed
Mix in Chapter 1, page 14).

14. Use MnDOT Spec 1717 Site Management Plan requirements and Erosion Control Schedule

Option 1. Temporary Stream Block

This method is applicable to low flow stream characteristics with no fish passage concerns during the time of construction.
With large bypass pumps it has been utilized on larger streams as well. It is also common for stormwater outfall repairs.
With little or no flow, a bypass pump may not be needed at all. It is also a common choice for very short term projects.

Construct temporary berms upstream and downstream of the proposed structure in order to block off water from the
construction area. To install structures in this manner, approval may require up to three pumps; A stream diversion
pump, a worksite dewatering pump, and a standby pump. When flowing water is present, install pumps to direct water
around the construction site to provide downstream flow. See Chapter 3, page 15 for an illustration of this setup.
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Option 2: Culvert By-Pass

This method is applicable to higher flow characteristics, though may not be allowed by the DNR during periods of fish
migration unless velocity criteria to facilitate fish passage is met. They are generally utilized for larger culvert installations
that have larger flow regimes, access requirements, or on projects that will take a considerable amount of time.

Construct temporary dikes upstream and downstream of the proposed structure in order to block off water from the
construction area. Install a temporary culvert, tube, or hose to carry the water through or around the work area.

See Chapter 3, page 16 for an illustration of this setup

Option 3: By-Pass Channel

This method provides for better accommodation for fish passage during construction. They are generally utilized for
larger or longer culvert installations that have larger flow regimes, fish passage requirements during construction, or on
projects that will take a considerable amount of time.

Construct a by-pass channel around the culvert/bridge installation site. The channel must be designed to withstand
erosion and bed shear potential. Commonly they are lined with plastic or other non-erosive materials, sometimes jersey
barriers are incorporated into the side berms to protect the channel as well. With the channel diverted, the work area is
isolated for the duration of the project. Any water pumped from the worksite area must be treated prior to discharge to the
stream

See Chapter 3, page 16 for an illustration of this setup

Option 4: Partial Stream Diversion

This method is often utilized on wide streams, multiple culvert installations, or bridge construction. The natural channel is
partially spilt by a berm, thus allowing water to continue on its same alignment, though in a constricted state. The berm
may split the channel in half, working on one side, and then shifting to the other at a later date. Only the upper and lower
ends need moving from one phase to the other. Alternately, where conditions allow, a berm may be placed along both
stream banks to provide simultaneous work areas to both banks, while water flows through the middle.

See Chapter 3, page 17 for an illustration of this setup

Option 5: Speed BMP

This method is appropriate when there is little to no flow, no need to pump the worksite, and it can be done within 24 hrs.
These are usually on culverts that are smaller than those found on Public Waters, though can include stormwater outfall
work during relatively dry conditions. Temporary berms may be placed for worksite protection from water seepage.

All materials, including final stabilization materials, must be on-site before any in-water work begins. Once works begins,
continue until the installation is 100% complete in 24 hours or less. This includes final grading and seeding. Often
temporary erosion control is not needed with this method.

Option 6: Winter Work

This method is becoming more common, especially on projects that would normally require work in the water during the
Work Exclusion Dates (see Chapter 1 page 3). It is also well suited for in-water pier work or demolition. This method has
no specific construction methods, other than scheduling portions of the project that are adjacent to or in-water when
conditions are frozen, and before the Work Exclusion Dates for Fish Migration and Spawning.

Option 7: Temporary Fill for Workpads, Isolating Worksites, Cofferdams, and Staging Areas.

This method is a regular requirement for bridge construction. It utilizes any combination of the above options (options 1
through 6), plus requires temporary fill for workpads, causeways, and/or cofferdams. Large areas may be required to be
impacted. Habitat protection items and floodplain protection items often require added precautions and detailed workplans
for the site prior to approval. Several options for in-water berms are available. Typically they are constructed with
sheetpile, rock, or jersey barrier, and may be backfilled. Often the work area is not backfilled, and berms only function as
containment barriers for debris and materials during construction.

1. When rock is utilized for berm or workpad construction, typically it is the same rock that will ultimately be used for
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final riprap for abutment and streambank protection.

2. Silt curtain (turbidity barrier) shall be placed as close to the area of impact as possible prior to workpad
installation. In moving water it is essential that the silt curtain not cause scour to undisturbed streambed. After
installation of workpads or berms in moving water, silt curtain should be pulled tight against the outer edge. Silt
curtain is not required on sheetpile walls.

3. The area separated from the water may be back filled or left with shallow water. Should dewatering be required
the items listed above will apply.

4. Flood Protection:

a. An unobstructed opening shall be provided for normal river flow and navigation.

b. The temporary fill must be built to withstand the flows of the ‘design flood event’ chosen by the
permittee/contractor.

c. The choice of the ‘design flood event’ is up the permittee/contractor.

d. Modeling may be required to show the fill material used in construction will withstand the shear stresses of the
design flood event.

e. Additional modeling may be required to show flood elevation impacts. A rise in 100yr elevations may require
reporting and concurrence from the impacted communities, plus legal notification to any impacted property
owners. See ‘Reporting Impacts to Flood Elevation’ Flow Charts in Page 2 page 18 or bridge/culvert
floodplain requirements at:
http://www.dnr.state.mn.us/waters/watermgmt section/floodplain/fp_resource material.html

f.  Floodplain Modeling requirements may be waived by the DNR should a Removal Contingency Plan be
adequate for the site (item ‘g’ below).

g. The Contractor may be required to provide a Removal Contingency Plan to the DNR and/or erosion control
inspector for approval. This plan must detail how the Contractor plans to remove or protect the temporary fill
before flooding would occur and how the Contractor will ensure all construction equipment and materials are
removed from flood prone areas to prevent being swept away by the river.

Option 8: Specific site management plan

This method occurs for those unique situations that come up due to unique combinations of concerns relating to
topography, natural resources, cultural or historical resources, or contaminated property. An approved plan is developed
in consultation with the DNR Hydrologist, US Army Corps of Engineers, MPCA, MnDOT Office of Environmental
Stewardship, and other effected parties.

y '.‘_‘?.

e
,. y

190 Mississipi River Bridge Replcement, Dresbach, MN

(http://www.dnr.state.mn.us/waters/watermgmt section/pwpermits 2004 0001 manual.html)
Best Practices for Meeting DNR GP 2004-0001 (version4 FINAL DRAFT - submitted for posting) Chapter 3, Page 14


http://www.dnr.state.mn.us/waters/watermgmt_section/floodplain/fp_resource_material.html

£-¢ 39vd

37dAYX3 %2018 WY3YLS AHVHOONIL
SNOISHIALQ TINNVHI MO SS3IIV AYVHOdANIL
6 "ON NOILIONOD - ¥ LIN3WHOVLLY [000-¢00Z LINY3d TYH3N3D HNQUN

L3INI 3dId NO
Y3STY 0 3dAL

__-----__--— Y
O 1443A0 4 S
AINIOHINI
NOLLVININIQ3S
AUVHOJNIL

\

10U si Jarem ssedfq e)iym ‘eBieyasip 01 Jolid patean si Bulisiemap 811y 10
210N 0S|y

‘sjuawalnbal

ue|d 9)is pue sUCIIPUOD a)Is 11 01 paisnipe aq 03 paaul [|IM suoISUBLIQ
“(JaL10UE 10 W0 auo Ul) asald aq pinous 218y UMOUS SWaYI [y 2USHIOM
e U0 Ae|Jano [eNnsIA B sk pash aq pinoys ybnotp ‘sjeas 01 1ou si abed sy
‘910N

dAnd
V34V HHOM

NISvE

L

"8IS 8} o 81042
159 U1 o skemje you Aew ybnouy ‘uondo uowwos alow e
ale 'uoneyabian Bunsixa ybnoiyy smojyeno Jeyl 18IN0 UE LIM
‘saljopp peod kem-jo-1ybi Bunsixs ui syoolq youp Buioeld
£q pa1onnsuoa spuod Aielodwa] “s|elieieW 3|qR|IEAR PUB
SUO[IPU0D 9YIS U0 paseq 'spoyiall Juaunea jo falen e jo
Aue a( ued sanljoe) |[enlay .—um:_:w.w_ mhmg_m jou sisiy] "eale
Wawieal e se puod L1etodwa) B Jo UOIONASUOD AU} SMOLS
ajdwexa siy] "Ajuo aidwexa ue si Aoy JUswIIEa ) SIY |

NOILJNYLSNOD LY3ATND

dANd Y34SNYHL
AVIYLS ABONVLS

's1030Jd Wi} Hoys AIaA Joj 801040 UOWLIOD B OS[E SIY| [|e Je papaau aq Jou Aew

duind ssedAq e ‘mojj ou 10 B YUAA Sliedal [eAno JSIeMLLIOIS 0} UOLUWOD OS[E S| 3| [[am
se swieal)s Jable| uo pazin usaqg sey ) sduind ssedAq sbie| yIpA “UORONIISUOS JO BWI) B}
1e SUI90U0D abessed Ysi} OU Ujim SOJSLIS}0BIEYD WEAL}S MOJ} MO] 0} S|geolidde s| pouew siy |

%2078 HOLIQ

"SL5¢ "J03dS 100/UN Hid - -~

(¥SY) VIV NOILVZITIGYLS QIdvd

AYMOVOY ONILSIX3
%3078 HOLIQ

diNd Y3I4SNYHL WY3YLS
QV3H ONILVOT4 ANV

N334IS HLIIM O3LLTd 3IHVINI

2004 0001 manual.html)

www.dnr.state.mn.us/waters/watermgmt section/pwpermits
Best Practices for Meeting DNR GP 2004-0001 (version4 FINAL DRAFT - submitted for posting)

(htt

Chapter 3, Page 15



‘sjuawannbal
uejd aus pue suoIpUod NS 1 01 parshipe aq 01 pasul ||Im suoisUaLUI]

"Ll JO UNCWe 3|qelapisuod e ayel |Iim 1eyl s19efoud uo 1o ‘uoysnnsues Bununp suswennbal “(JaLi0ue Jo Wioy auo i) Wwasaid aq pinoys a1ey UMOYS SWall ||y "dUSHIom
abessed ysiy ‘sewnBal moyy 19618 areY 18U Suone|leIsuUl WaAIND 1abie| Joy pazinn Ajjessuab osje ale Aoy) ‘uononnsuod e U0 AR[19A0 [BNSIA B SB pasn aq pjnoys ybnoy) ‘ojeas o1 Jou si abied siy|
Burinp sbessed ysiy Joj uonepowwode Jenaq oy sapiroid jauueys ssed-£q v "aaneUIB)E JR[IWIS B S| [BUURYY) Ssed-Ag vV :910N
‘alun JO JUNOLWE B|qeIapIsU0d B 8xe) [|IM 1ey] s1oafoid uo 1o ‘siuswelnbei ssaode ‘sawibal mo)) Jebie| aaey ey 6157 *93dS L00/UN ¥3d _
suone|eIsul LaAIND Jabuo) Jo ssbel Joy pazinn Ajjelsush aie sy 1ew s1 sBessed ysiy s1eioe) 01 eI A1D0]aA ssajun uoneBiw (¥SY) v3IUY NOILYZITIGvLS QIdvd .-

ysly Jo sportad Bunp YNQ 8yl Aq pamolie aq 1ou Aew yBnouy ‘sansieeleys moy) taybiy 01 ajqeoidde si ssed-Ag wean) v

L1NJ 0L ¥0I¥d HONO¥HL
Q3%JIvr 4o Lnd avod NI
432v7d 1Y3ATIND AYVHOJAIL

NISvVE
NOTLVININIA3S
AdVHOdN3L

MO T443A0

AINIOHINT
diind

\- ~
X YIUY MUOM
./V
F —
L37INI 3dId NO
HISTY 0 3dAl

%2078 HOLIA

“BS BY1 10} 221042
159q o) aq sheme 10u Kew ybnoyy ‘uondo uowwod slow e NOILINYLSNOD
aue ‘uoneiaban Bunsixa ybnoayy smojIano 1ey 19110 LB YIM THIATND 0350d0Hd
‘salolp peod Rem-Jo-1yBi1 Bunsixe ul syo0|q youp Buoed

£q pa1onaisuoo spuod Aselodwa] “s|elsew a|qge|ieAe pue
SUOI}IPUOD 8)IS U0 paseq 'SPoLIaLl JuaLujeal) Jo A}aLen e jo
Aue aq uea sei|ioe) |enioy  pasnbai skemje 1ou S| sy eale
Wwauwiean e se puod Alelodwa) e JO LOIPNHASUOD AL} SMOYS
a|dwexa siy| “Aue ajdwexa ue si Ayjiae) wsunean siy |

NIVLHND 17IS

2004 0001 manual.html)

www.dnr.state.mn.us/waters/watermgmt section/pwpermits
Best Practices for Meeting DNR GP 2004-0001 (version4 FINAL DRAFT - submitted for posting)

(htt

Chapter 3, Page 16



S-¢ 39vd F1dNVX3 NOISHIATO NVIHLS WILHvd
SNOISHIATIO TINNVHO H0 SS30JV AHVHOAWIL
6 'ON NOILIANOD - ¥ LIN3WHOVLLY [000-700Z LINH3d TWHINII HNOUW

‘syuawaIInbal
ueld aus pue sUOINPUO2 YIS Uy 01 paIsnipe aq 01 pasu ||Im sUOISUBLWI(]
‘(48430Ue 10 W0y 8UO Ul) Jsald ag PINOYS a1aL| UMOYS SWall ||y "8)SYI0M
e uo KejJano [ensin e se pasn aq pinoys ybnou ‘sjeas 01 jou s abed sy
BN

TIVL30 ONIY3LVM3Q
(30N3NNOIIY HO4 SSVd-A8
L¥3ANT P-£ 39¥d 335

%2078 HAILIQ

G1SZ "33dS
100/UN H3d (YSH) V3HY
NOTLYZITIGYLS AIdvd

‘(papaau J1) 001 poyiaLl SIY) LM
paunbal s1 31 ‘'spouyial Jayio ([ Ul se 1aaamoy ‘Juauneal burisiemap ausyiom moys jou saop abed sy

‘pajoedul S| WeaJ1s & aLul} JO JUnowe auy BUIZIWIUIW SNY| "PaAoWal JSAIND
PIO B} U 'Pajosuu0d 8q PINOM [aUUBLD aY) ‘90B(d Ul S| LIBAIND M8U aU) 20U Palledul aq Jou pnom Weals ay)
‘uopeiessul Buung “pano Bunsixe ay) o} Juaoelpe LBAIND maU aU} 22e(d 0} S| SABUISHE UB 'MOJ[E SUORIPUOD USUAA

“(uononiisuoo awinge afpug Jo [eaidAy)
3IPPIW 3y} yBnoly} smojj 1ajem a|jum 'sYUE] Ujod 0} SB3IE HIom SNoaUB)nwIs apiroid o} syueq weals yjoq Buole
paoeld aq ABL WISg B 'MOJ|E SUOIIPUOD 1aum ‘Ajajeulally '1ayjo au} o} aseyd auo woyy Buinow paau spua Jamo|

pue Jaddn ay} Aluo "siep Jale| e Je Jayjo ay} o} Buiys usy) pue ‘apis auo uo Bunuom ‘Jley ul jpuueyo ayy Jids Aew
wiag ay] uawubije awes s) Uo anNUNUOD 0} Jajem Bumolle sny) ‘Wwiag e g PeloLISUOD S| [SUUBYD [BINjeU By L
uolNAsU0d abplig Jo 'suoiie|[elsul HaAnd BjdiyNL ‘SWeaLIS BPIM U0 PaZI|iin UaYo ale SUoISIBAI] Weals [eiled

N~

371d 133HS HO
dvidIy ‘OILSYd
HLIM 12310Hd

HO NOILV1393A
ONILSIX3 3Av3T

-

2004 0001 manual.html)

ts

10n/pwpermi

www.dnr.state.mn.us/waters/watermgmt sect
Best Practices for Meeting DNR GP 2004-0001 (version4 FINAL DRAFT - submitted for posting)

(htt

Chapter 3, Page 17



sealy Buibelg pue 'sweplson 'sausyIon Bunelos| ‘spedsiop Joj (14 Alelodwa ] / uondo
10

uoisIaNg Weals [elled ¥ uondo

104 3|GE}INS ‘UONE|OS| B3IY NJOM

A

dVHM JILSYTd HO J[HBYVS
FMIKILOID HLIK HIINVE
NYIO3N 313HONOD
15¥234d 118¥LHOS

IVL30 dVyM H3THdvE

VM LISV
0 ITHEV 5
[P Fixaem

walave N
NYIGI um__uzs\l_
15vJ3kd 318vLH0d

ove nz(wl\

MITA NVId

dVHM J1LSYTd HO DIHAY 4
IULXILOID HIIN YIEvE
NYIQIW 3L3IN0D
15¥23ud 378V 1604

{7714 0N

wiaq

0} 3461} pajind uteuna Jis ajoN

\I AVAQVOH 03804084

NIVLEND L1718

WH38 dvidiy

ELDE .Gmoxmly

=€ 39%d S3LON 335

(X=X W3TA)

M3TA NOTLIVAIT3

Q¥d %304 HO H3IAWIL

(7714 ONY

2004 0001 manual.html)

Best Practices for Meeting DNR GP 2004-0001 (version4 FINAL DRAFT - submitted for posting)

www.dnr.state.mn.us/waters/watermgmt section/pwpermits

(htt

Chapter 3, Page 18



sealy bUIDEIS pUB ‘SLUEpIallo)

"SAJISHION DUNE|0S| "SPEAIOM 10} |14 AlRlodwa | / UondO
10

uoIsIaNI(] Wealis [elled # uoido

10} 2|geYINS SPedIopm

ONITId 133HS.

WIIh NOILvAT 13

AVHOVO0Y 0350d0Yd-

\\\\\\\\\\ A

H3[HEVE NYIQ

ANITONNOHD
GNTLSIXI
S A

JVHMITLSY Td
HO DI¥EVd
3711X31039

HITHEVE

NYLQ3H

JLIYINDD

LS¥23ud

278VLE0d

(1704 ON B0 1114)

n

313HINOD LSYI3Hd 378V IHOG. " 1

H3IHEYE NYIO3N
313¥INOD 1SYIIHd 318V 1H0d

AVHQVOY 03S0d0Yd:

\\\\\\\\\\\\ AN

390148 0350d0Yd-

17714 ONY

WHOALY1d 81HD H3EWIL

€7714 ON 8O TI14)

-

"L-€ 39%d S3LON 335

LIS

2004 0001 manual.html)

Best Practices for Meeting DNR GP 2004-0001 (version4 FINAL DRAFT - submitted for posting)

www.dnr.state.mn.us/waters/watermgmt section/pwpermits

(htt

Chapter 3, Page 19



sealy Buibe)s pue ‘sweplayoy) ‘saysyiop Bunejos| ‘spedyiop oy |14 Alelodwa] 7 uondo
10} 9|qeyns ‘BuLiaemap Wepiayo)

I

NOILJ3104d
HN0J3S 30IA0Hd

=—ONITId 133HS

ONITId L33HS

L

Q0074 ¥v3A X

ONINId L33HS

“1-€ 39Vd S3LON 338

NOOE ONILY0Td ¥ HO
MHOMLIN 394vE YV VIA NISYE ININIO3S vV OL (3103410 38 0INCHS
J9HVHISIA ONIMILVYMIA *ININLYIHL AMYSSIIAN JOIAOHA 0L 8 NOILHO

"SY3LTI4 ONYS HO SHNYL ONITLL3S ONIONTONL
SNY3N SNOTYYA HONOWHL O3HSITdWO2DY 38 AV LNIWLYIYL "WY3HLS
01 ONIOWVHOSIO OL MOIMd ININLV3H1 39uVB-NI JAIAOYHd ¥ NOLLdO

SNOLLdO
ONIMOTI04 JHL ONIZITILN 3INOQ 38 AYW ONI¥ILYMIQ "034IN03Y 38
AV ONIHILVYM3Q “HILVM d330 NI S3UNLONYLS INILINYLSNOD NIHM

QVAHOM AYYHOdNIL

2004 0001 manual.html)

www.dnr.state.mn.us/waters/watermgmt section/pwpermits
Best Practices for Meeting DNR GP 2004-0001 (version4 FINAL DRAFT - submitted for posting)

(htt

Chapter 3, Page 20



sealy Buibe)s pue 'swepiayoy) ‘ssysyiop) Bunejos| ‘spedyiop Joj (14 Aelodws | 7 uondo
10

uoIsianl(] Wealjs [elled ¢ uondo

JON34A LIS

NOILYAIT

LIWY3d 3LIS NOILINYLSNOD

S30dN AL L1uV¥d H0 ¥ Y3LdVHO H3d

NOTL1J3104d ONV NOILVZITIBYLS TTOYLINOD

NOISO¥3 03¥IMD3d 1334 002 NVHL SS37 41
I

AVHQO0T4 B
WY3YLS

NI¥1d00014 NI¥1d00074

3714 XJ0Ls

EL
ONVTdN NY NI 0340LS 40 Q31150430 38 LSNAW SIVIH3LYW LI3r0dd

(NOTLONYLSNOD WYIHLSNI) £ ¥31dVHD Y3ONN Q3M0TTV S¥ 1d30X3 °¢
*SLNIANIYINDIY SIAdN
d3d 03M07T104 38 QINOHS S3UNSYIN T0HLNOD NOISQH3 1V “¢

*03d30QISNOD 38 0S¥ QINOHS NOISOY3 ONIM HO4 NOILVZINIGvlS "I
+310N

“IVIYILYN 40 SSOT LN3A3Hd
0l diWE 3LVIHJOHddY H3IHLO ¥O
‘3ON34 LTIS ALNG ¥3JNS ‘IONI4 LIS

JLVIIHOIY -
JLIYONOD -
J10S doL -
3714 %I01S

=]
}{BQqnm\
100138 I3S0d0¥d

A3IA NV1d

NIV1d0001d — AYHO00 4
| !

V3I¥¥ 39vHOLS
IVINILYA
NOILINYLSNGD /

oulac

\r| NI¥1400074

/
i
i
f

AVMOVOY /

390148 03S0404d

2004 0001 manual.html)

ts
Best Practices for Meeting DNR GP 2004-0001 (version4 FINAL DRAFT - submitted for posting)

10N /pwpermi

www.dnr.state.mn.us/waters/watermgmt secti

(htt

Chapter 3, Page 21



