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ACRONYMS

ACE i Army Corps of Engineers

BMP i Best Management Practice

CWA - Clean Water Act

DEQ - Montana Department of Environmental
Quality

ELG - Effluent Limitation Guidelines

EPA - Environmental Protection Agency

MDT - Montana Department of Transportation

MPDES - Montana Pollution Discharge
Elimination System

MS4 - Municipal Separate Storm Sewer System

NOI i Notice of Intent

NOT i Notice of Termination

NOV i Notice of Violation

NPDES - National Pollutant Discharge
Elimination System

SWPPP - Stormwater Pollution Prevention Plan

WPB i Water Protection Bureau, within the
Montana Department of Environmental

Quality

PURPOSE OF THIS FIELD GUIDE
This MTDEQ BMP Field Guide has been
designed and developed for use by storm water
management professionals in the field during
construction. This Field Guide includes:

U Construction Storm Water Permit information

U Storm water management fundamentals

U Erosion and sediment control practices

U Installation details for a wide range of Best
Management Practices (BMPs)

U Photographic examples of correct and
incorrect installations of BMPs

U Contact information



STORM WATER REGULATORY
BACKGROUND

The Montana Department of Environmental
Quality (DEQ) administers the Montana Pollutant
Discharge Elimination System (MPDES) Permit
Program through the Montana Water Quality Act.
The goal of the MPDES Permit Program is to
control point source discharges of wastewater,
process water and storm water, so water quality
in state surface water is protected. The MPDES
Permit Program is delegated to the State of
Montana through the Clean Water Act and the
United States Environmental Protection Agency.
Tribal lands and federally funded projects on
federal lands remain under the National Pollutant
Discharge Elimination System (NPDES).

Construction activities that result in the
Adi sturbanced of equal

of total land area are required to obtain permit
coverage under the General Permit for Storm
Water Discharges Associated with Construction
Activity (Construction General Permit). (Activities
deemed to be maintenance, with less than 5-
acres of disturbance are not included.) Additional
construction activities requiring permit coverage
include the disturbance of less than one acre of
total land area that is partof a il ar ger

c

pl an of devel opment or

common plan will ultimately disturb one acre or
mor e. ADi sturbanceo r
activities is defined as any area that is subject to
clearing, excavating, grading, stockpiling earth
materials, and placement/removal of earth
material.

The permittee is typically the construction project
owner, primary earthwork contractor, or general
contractor for the project, although it could be
another party.

el

O |

a



WHAT IS THE CONCERN WITH STORM
WATER RUN-OFF FROM CONSTRUCTION
ACTIVITIES?

Storm water runoff is generated when
precipitation from rain and snowmelt events flows
over land or impervious surfaces and does not
percolate into the ground. Storm water runoff
from construction activities can have a significant
impact on water quality, because it may carry
pollutants from the construction site directly to a
storm sewer system or a state water body.

Sediment runoff rates from construction sites are
10 to 20 times greater than those from
agricultural lands, and 1,000 to 2,000 times
greater than those of forestlands. During a short
period of time, construction activity can contribute
more sediment to streams than is naturally
deposited over several decades.

THE FUNDAMENTALS OF STORM WATER
MANAGEMENT DURING CONSTRUCTION

Individuals seeking permit coverage under the
Construction General Permit are required to
develop, implement, and maintain a Storm Water
Pollution Prevention Plan (SWPPP). The purpose
of the SWPPP is to identify potential sources of
pollutants and select Best Management Practices
(BMPs) to minimize or eliminate the potential for
these pollutants to reach state surface waters in
storm water runoff. BMPs can be: schedules of
activities, prohibitions of practices, maintenance
procedures, and other management practices to
prevent or reduce the pollution of waters of the
State. BMPs also include treatment
requirements, operating procedures, pollution
prevention, and practices to control site runoff,
spillage or leaks, waste disposal, or drainage
from material storage. State waters are defined
as any waters on the wear
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but not limited to, streams, lakes, ponds, and
reservoirs, and irrigation and drainage systems
discharging directly into a stream, lake, pond,
reservoir, or other surface water.

After assessing site characteristics and how
storm water run-off may impact the construction
site, the permittee should identify all potential
pollutant sources, such as sediment from
disturbed areas, stored wastes and fuels. BMPs,
which will function to minimize or eliminate the
potential for these pollutants to reach surface
waters through storm water runoff, should then
be selected and implemented. These BMPs are
then detailed in the site specific SWPPP, which
provides a written (through the narrative) and
visual (through the detail drawings and site map)
strategy for successful pollution control and
storm water management.

BMPs at construction sites should consist of
various erosion and sediment control measures
for exposed soils, as well as materials handling
and waste management measures. These
practices and control measures are either
installed (physical or structural in nature) or
implemented (procedural or activity driven). It is
the responsibility of the permittee to verify
potential BMP restrictions with other regulatory
agencies (e.g., US Army Corps of Engineers,
municipalities).

Erosion and sediment control for areas of
disturbance and controls for materials and waste
are best accomplished with the proper selection,
installation, evaluation and maintenance of
appropriate control features.

All control features require routine inspections
and maintenance to ensure continuous, effective
operation. Periodic site inspections by qualified
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personnel (such as the SWPPP Administrator)
are required under the Construction General
Permit and should focus on effective
management of pollutants and preventive
maintenance of BMPs. BMPs should be
monitored for function, with any accumulated
sediments removed frequently.

Impacts on exposed soils from storm water run-
off can generally be separated into two distinct
categories; surface erosion and sedimentation,
and there are different BMPs to manage them.

Erosion Control is preferred over Sediment
Control, as Erosion Control is a preventive
measure, focusing on the cause of
sedimentation. Sediment Controls are considered
secondary BMPs, because they are responsive
as opposed to preventive. They come into play
after the damage from erosion has already
impacted the site.

Erosion Control

Erosion control BMPs usually consist of a ground
cover BMP used to prevent any of the forms of
erosion from occurring. Emphasis should be
placed on controling erosion through
preventative practices and control measures,
which include: planning, project phasing,
vegetative cover, and grading controls.

Sediment Control

Sediment control BMPs are designed to prevent
soil particles already being carried in storm water
from discharging from the construction site.
Sediment control BMPs are not as effective as
erosion control BMPs and are typically
considered secondary practices installed after all
opportunities for erosion control have been
implemented. Examples of sediment control
BMPs include: inlet protection, silt fence, straw
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wattles, sediment traps, and other perimeter
control devices.

HOUSEKEEPING PRACTICES

Additional pollutant sources associated with
construction projects include the following
sources: materials handling/management and
waste management practices.

Materials Handling includes the storage and
use of construction materials. These areas
include fueling operations, equipment staging
areas, maintenance areas, concrete or asphalt
batch plants, and material borrow areas.

Waste Management includes worker trash,
portable sanitary facilities, demolition materials,
remnants from construction, and sawing/cutting
operations.

Petroleum Products, Fertilizers, Herbicides,
and Building Materials that are stored and used
on construction project sites can contribute
hydrocarbons, metals, and other toxic
substances in runoff.

Concrete Washout in liquid form contains
particles and is highly alkaline. High pH values
are toxic to aquatic organisms.

ADDITIONAL DEQ PERMIT INFORMATION

Construction  Dewatering  General  Permit
authorizes the discharge of water from
cofferdams, trenches, excavation pits or other
excavations associated with construction where
sediment-laden groundwater or surface water
inflow must be discharged to state surface water.
This permit also applies to sediment laden water
from well pump tests, well development, drill hole
or pylon development when the discharged water
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may contain visible suspended and bed load
sediment that must be settled prior to discharge.

318 Authorizations: authorizes a short term
exceedence of a water quality standard for
turbidity.

Sand and Gravel General Permit authorizes the
discharge of wash water, transport water,
scrubber water, and pit dewatering water or other
process water to state waters.

Petroleum Clean Up General Permit authorizes
the discharge of petroleum-related, contaminated
water treatment facilities to state waters.

MDT STANDARDS

The information depicted in this manual may

di ffer from the i nfor mat
Detailed Drawings. No information depicted in

this manual supersedesMDT6s contract
and conditions. In the event of a conflict between
this manual and MDTO6s con
language takes precedence.
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EROSION CONTROL BMPs

GRADING TECHNIQUES

Controlling the amount of disturbed area and the
amount of time these areas will remain open, is a
valuable planning tool referred to as Phasing.
Phasing the grading operations during
construction is a specific erosion control strategy,
achieved by managing the sequencing of the
work. Clearing and grubbing only the areas that
are on a schedule for completion, is an important
planning BMP. Implementing this procedural
BMP greatly reduces the costs associated with
installing BMPs.

Other grading control BMPs are designed to
focus on managing site drainage. Determining
and controlling potential run-on points, along with
controlling how run-off will convey through (or
around) a construction site is fundamental to
storm water management on construction sites.
Contractors that are tuned into storm water
management on their construction sites will
routinely assess how precipitation events will
impact their sites.

Project Phasing will control the
amount of land disturbance and
the time it is open. LYo
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SURFACE ROUGHENING

Disturbed areas that have become hard packed
from vehicular traffic are not very conducive to
absorbing run-off. As a result, this ponded
precipitation is conveyed downgradient and can
cause scouring and erosion in the process.

Surface Roughening, implemented as a grading
control, breaks up the ground and makes it more
receptive to absorption. By mechanically ripping,
disking, tracking, or scarifying the ground, the
surface area is increased and the absorption of
run-off is facilitated.

SURFACE ROUGHENING CREATES
BENCHES AND FURROWS ALONG THE GRADE
CONTOURS, PROMOTING ABSORPTION, WHILE
TRAPPING RUN-OFF AND SEDIMENT.

TOP OF SLOPE

TOE OF SLOPE

Adapted from the City of Farmington, NM SWPPP

If installed correctly, Surface Roughening will
create furrows and small terraces that can
slow down flows, promote infiltration and

capture sediment.

GRADING TECHNIQUES



SURFACE ROUGHENING (Con.)

Adapted from Montana Department of Transportation
208 Standards

Many, varying mechanical methods may be
used to achieve Surface Roughening. The
degree or aggressiveness of the technique
implemented should correspond to the
steepness of the grade and soil type.

GRADING TECHNIQUES



SURFACE ROUGHENING (Con.)

Grooves or furrows created by Surface

Roughening should follow along the contours
of the grade, as noted in this example.

Inappropriate grading techniques will leave
cutting running up and down the vertical
plane, which facilitates channeling and
erosion.

GRADING TECHNIQUES




SURFACE ROUGHENING (Con.)

Adapted from Montana Department of Transportation
208 Standards

A lower profile dozer tracking technique may
function well on shallower slopes. The ridges
created by the equipment follow along the
grade contours.

GRADING TECHNIQUES



EROSION CONTROL BMPs (con.)
DIVERSION DITCHES

Diversion Ditches can be cut in to capture run-on
and divert flows around a project or control site
drainage by directing flows away from areas of
disturbance and into detention facilities. They
function as temporary conveyances, to direct run-
off to a desired location.

When diversions are constructed, they should
have rounded or flat bottoms to avoid
concentrating the flows at the bottom of the
channel, which can lead to ditch -cutting.
Installation should also ensure positive drainage
and include a well-defined destination, such as a
sediment trap or expansive vegetated area.

Inspections for diversions should verify they
conform to the original installation detail and can
continue to function as intended. Periodic
regrooming may be required to restore definition
and function.

Diversion Ditches may be constructed in
conjunction with an Earthen Berm. The addition
of a compacted Earthen Berm will increase the
capacity of the ditch and prevent the feature from
being overwhelmed or by-passed.

Diversions installed during construction may
transition to permanent, post-construction
drainage swales. In this scenario, it may be
advantageous to work the feature to completion,
i.e. grass lined swale, rip rap run down, concrete
pan, etc. By working the feature to its final
disposition, the contractor  will avoid
implementing transitional BMPs and the costs
associated with their maintenance.

GRADING TECHNIQUES



DIVERSION DITCHES (con.)
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Adapted from CleanWater Services

Diversion Ditch used to intercept run-on,
above a graded slope.
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Adapted from Louisville MSD
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DIVERSION DITCHES (con.)

A well-constructed Diversion Ditch will
convey flows within the feature without
erosion and degradation.

[ R G Lk L) b T T

Diversions should not include loose fill.
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SLOPE DRAINS

Managing site drainage on construction sites that
have steep grades can be challenging. With no
controls in place, gravitational forces will
concentrate run-off down these embankments,
resulting in gully erosion. Subsequent storm
events will quickly elevate the surface erosion to
property damage.

Installing temporary Slope Drains (also referred
to as Embankment Protectors) allows the
contractor to determine where and how run-off
will be conveyed down a grade. The Slope Drain
is often a pipe, which functions as a conduit for
storm water, to prevent erosion on the slope,
whether the grade consists of exposed soails, is
newly seeded or is blanketed.

Slope Drains are typically installed in conjunction
with other drainage features, such as ditches, to
direct the run-off to the pipe. This can help to
complete the process of keeping run-off away
from work areas and focusing it where the
contractor wants it to drain.

Installation for Slope Drains will include outfall
protection to prevent scour, as there will be a
concentrated flow with the point source discharge
at the end of the feature. Outfall protection can
be rip rap or a rolled erosion control product. If
piping is used for the Slope Drain, the sections
need to be tightly adjoined and adequately
secured to prevent by-pass or dislodging.

Inspections for Slope Drains should ensure on-
going function. Maintenance should be initiated if;
piping is not secured in place, flows are
bypassing the feature, there is erosion or
sediment deposition at the outfall or in the piping.
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SLOPE DRAINS (con.)

Adapted from CalTrans Div of Construction

Slope Drain installation for safely conveying
run-off down a grade without impacting the
slope.

Adapted from Portland, OR Erosion Control Manual
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