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HOW TO USE THIS MANUAL 

In order to decide how and when to use BMPs, it's important to under­
stand how they work to protect water quality. "Section 1: What is Water 
Quality?" explains different characteristics of water quality, how harvest­
ing practices can affect them, and where it is most critical to use BMPs. 

"Section 2: Fundamental BMPs" discusses fundamental BMP principles 
and key steps toward the overall goal of protecting water quality. These 
principles give you an overview of the most important things to keep in 
mind before, during, and after a harvest. 

"Section 3: BMPs for Every Stage" lists specific BMPs for stream cross­
ings, truck roads, log landings, skid trails, and harvesting areas. Under 
each of these headings is a discussion of the planning, construction, 
maintenance, and closeout BMPs applicable to that topic. 

Throughout the manual, you 
will also find • signs that will 
alert you to potential legal 
requirements. L'.h signs will 
point out important topics 
that shouldn't be overlooked. 
Each section is color-coded 
on the edge of the page 
to make it easier for you 
to find information about 
a specific topic. 
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KEY ISSUE 

Water Movement 
Maine has thousands of lakes and ponds, large areas of forested and 
non-forested wetland, and thousands of miles of streams and rivers. 
All these forest waterbodies, and the areas that drain to them, are con­
nected by moving water. Most of the water in the forest comes from 
rain or snowmelt which is either absorbed into the soil, flows over the 
ground, or enters stream channels, flowing downhill. 

WATERSHED 

A watershed is all the land and waterbodies from which water drains to 
a given point. You can define a watershed for an entire lake, for a stream 
at a crossing site, or for a river where it reaches the ocean. Watersheds 
range in size from just a few acres (for a small stream), to thousands of 
acres (for a large river). All land is part of some watershed. 

It is critical to understand where water is coming from and draining 
to in the watershed where logging is planned. The amount of cutting or 
road construction at higher elevations can affect the amount and timing 
of runoff at lower elevations within the same watershed. When you know 
where, when, and how much water flows in the harvest area, you will be 
able to determine the best locations for roads and trails, and what types 
of BMPs you will need to control water movement. 

The watershed of a pond. 



In this manual,"waterbodies" includes streams, rivers, lakes, ponds, and 
wetlands,as well as coastal areas. BMPs are recommended primarily for 
those areas where water is at or near the surface (streams, lakes, or wet­
lands), and where runoff can move directly into surface waterbodies. 
These waterbodies and related areas are defined and illustrated below. 

EPHEMERAL FLOW AREAS 

Ephemeral flow areas are small drainage areas that flow into streams, 
but have no defined, continuous channel. Examples are low-lying 
depressions, or swales with an intact forest floor. Soils in these areas 
may quickly become saturated during rainy periods, storms, or snowmelt. 
Surface water flows in these low areas over saturated soil without form­
ing a channel. Water from ephemeral flow areas may carry sediment or 
other materials directly into streams. Ephemeral flow areas change in 
size in response to the soil and weather conditions, and are the proximate 
source of much of the water that enters small streams. 

Ephemeral flow areas are small drainages, with no defined channel, 
where water flows into streams during wet periods. 

s 
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STREAMS 

Streams are natural water channels that: 

• may flow year-round or only part of the year, 

• have a defined channel and banks, 

• are relatively continuous and connected with larger 
surface waters, and 

• have a streambed where flowing water has exposed 
the mineral bottom of soil, sand, gravel, ledge, or rock. 

Forest streams in Maine vary widely in how much water they carry, how 
steep they are, the shape of the streambed or channel, how much area 
they drain, and when they flow. Perennial streams flow year-round and 
range from small brooks to large rivers; intermittent streams flow only a 
few months of the year, and/or during wet seasons. 

Streams can vary widely, but all have a defined, continuous 
channel, a stream bed with exposed soil, and carry water at 
least part of the year. 



The normal high water mark is the place on the stream bank where the 
highest water levels typically occur, often during spring runoff. You can 
identify it from features like undercutting of the bank; a change in the 
type of vegetation; exposed roots that do not penetrate beyond a certain 
level; root scars; and water stains on stems, roots, or other vegetation. 

One indication of the normal high water mark is undercutting or 
scouring of the bank. 

7 
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WETLANDS 

Wetlands are areas where soils are saturated or flooded a significant 
part of the year, and where water-loving plants are often found. Wet­
land soils usually have developed special characteristics, and often 
have a significant amount of water moving below the surface. 

Forested wetlands are dominated (or potentially dominated) by 
trees taller than 20 feet. Forested wetlands vary widely in their 
characteristics, often have relatively little water directly at the surface, 
and have indistinct borders. They may require considerable expertise 
to identify. Forested wetlands are often managed for timber, with roads 
and trails crossing them. 

Non-forested or open wetlands are not dominated by trees, though 
they may have some scattered trees, mostly less than 20 feet tall. They 
have water at or near the surface at least part of the year, and may have 
a more or less distinct border defined by the surrounding forest. The 
high water and organic content of wetland soils make them considerably 
weaker than upland soils and difficult to work in. Non-forested wetlands 
are not managed for timber, and should be crossed only when they 
cannot be avoided. 

Vernal pools are a type of wetland, typically forested, which provide 
specialized habitat and deserve special attention. Separate guidelines 
for protecting vernal pool habitat are available from the Maine 
Forest Service. 

forested wetlands non-forested wetlands vernal pools 
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Usually, it is impossible to avoid disturbing some soil or concentrating 
some flowing water during a harvest. The important point to remember 
is to avoid these disturbances as much as possible, and to use BMPs to 
prevent them from resulting in sedimentation or erosion. 

road and ditch 
intercept flow \ 

road crown 
and culvert 
disperse flow 
to forest floor 

natural (dispersed) 
water movement 

absorbs water 

Harvesting operations intercept natural water movement and 
concentrate it in ditches or on the road/trail surface. 

DRAINAGE SYSTEM OR STRUCTURES are all the tech­

niques used to get water off the road, trails, or landing. 
These can include the road crown, ditches, turnouts, 

cross-drainage culverts, water bars, etc. 



WHAT DO BMPs DO? 

BMPs are designed to mimic or protect the natural functions of forests. 
BMPs can absorb or disperse runoff, retain soil nutrients, filter sediment, 
prevent large changes in water temperature, and contribute organic 
material to surface waters. 

• BMPs minimize the risk of sediment and other pollutants 
getting into waterbodies. Sediment- soil, dirt, silt, sand, 
mud-is the primary type of water pollution from forestry 
operations. 

• BMPs maintain the natural flow of water in streams and 
wetlands. They avoid blockages, keep water flowing in its 
natural path, and prevent damage to the streambed and banks. 

• BMPs protect shoreland vegetation. Some practices simply 
preserve enough of the forest so that it continues to funct ion 
normally: shading the waterbody and stabilizing water tempera­
tures, maintaining the soil's natural functions, and contributing 
organic matter that serves as habitat and a food source to aquatic 
plants and animals. 

1 intercepted/concentrated flow 

One way BMPs minimize impacts to water quality is by dispersing 
concentrated water flow. Circles indicate where BMPs disperse flow 
to the undisturbed forest floor. 

11 





FUNDAMENTAL BMPs 
Most BMP techniques are 
based on a few basic princi­
ples. This section provides an 
overview of these fu ndamental 
BMPs and how they protect 
water quality. 

Understanding these princi­
ples will enable you to select 
or adapt the BMPs that are the 
most appropriate and effec­
tive. Think of these principles as goals. Any single practice or combina­
tion of practices that effectively achieves one or more of these key goals 
could be considered an appropriate BMP. 

1. DEFINE OBJECTIVES AND RESPONSIBILITIES 

• Determine the harvest objectives 
with the landowner, forester, and 
logger. The first step in planning, prior 
to beginning work, is to communicate 
with everyone involved what the 
harvest objectives are. Discuss what's 
going to be cut, where, and the desired 
condition of the remaining forest. 

• Decide who is responsible for BMPs. 
You will want to agree in advance 
(and in a written contract) who is 
responsible for implementing the 
BMPs, including deciding when to 
operate, locating streams, laying out 
the operation, and planning and main­
taining the BMPs. 

• Find out what legal requirements 
apply to waterbodies in the harvest 
area. The basic legal requirement in 
Maine is to keep pollution-including 
mud, silt, rock, soil, brush, or chemicals 
-out of the water. When working 
near waterbodies, find out what town, 
state, or federal standards apply, and if 
permits are needed. 

• 

Know the laws! 
Landowners, 

foresters, and loggers 
should determine what 
laws apply on a particular 
job. However, it is Maine 
landowners who are 
responsible by state 
law for preventing mud, 
sediment, and other 

pollutants from entering 
waterbodies. This manual 
does not replace legal 
standards, and reading 
it is not a substitute for 
knowing legal restric­
tions in your situation. 

13 
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2. PRE-HARVEST PLANNING 

Pre-harvest planning is good business practice and avoids many 
problems. Planning will help reduce costs, make the job more 
efficient, protect roads and trails that will stay in place after the 
job, leave the job looking better, and protect water quality. 

• Determine the harvest area limits and property boundaries 
on the ground. Know whose responsibility it is to identify the 
property boundaries correctly. While not essential to protecting 
water quality, locating property boundaries is common sense and 
good planning. There may be survey pins, blazes, wire fences, or 
stone walls that mark boundaries or property corners. Forest type 
maps, soil or topographic maps, o r aerial photos help, too. 
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Example of map showing planning and layout on large lot. 



• When in doubt, stop! Get more information or professional 
advice. Call The Maine Forest Service at 1 (800) 367-0223 
(in-state only) or (207) 287-2791 for answers and referrals 
to professionals who can help. 

• Identify streams, lakes or ponds, wetlands, and other 
features on maps and on the ground. Maps and aerial photo­
graphs can help identify features like waterbodies, steep slopes, 
or poorly drained soils. Walking the property to locate important 
features on the ground is essential. If possible, do your planning 
on bare ground in wet seasons when surface water is visible. 

• Identify the areas where you need BMPs. Forest harvesting BMPs 
are most critical in and immediately next to waterbodies including 
intermittent and perennial streams, lakes or ponds, wetlands and 
coastal areas-wherever direct impacts to surface water may occur. 
You may also need to use BMPs in other areas of the watershed 
where flowing water could be substantially altered or carry sediment 
into these waterbodies. 

•Layout the harvest operation on the ground. Harvest planning 
includes determining where operational featu res such as roads, 
stream crossings, landings, cut-and-fill areas, main skid trails, and 
particular BMPs will be needed. While on-site, make sure everyone 
involved in the harvest operation is aware of the layout-especially 
roads, skid trails, and filter areas next to waterbodies. 

There is no substitute for laying out the harvest operation on the ground. 

1S 



16 

WIRC 'FENCE: 
-7",c---',-J_.....,__+k--k--~--~ 

. . E.DCjE. 

. . . ' 

LAN01Nc; 

J 

\\ . ,, , ..... ........ 

· l=" I ELD 

..---i..-

r!J 
V 
.J 

" :, 
0.. 

STONE: WALi.. 
0o<>e>oe,c,~~a>e,o::,o0ooe,~~~t!)D&')0 

Example of map showing planning and layout on small Jot. 

• Choose BMPs that are appropriate to the site conditions. 
Most sedimentation occurs during short periods of heavy rain or 
snowmelt. How much rain falls during a storm, how much water 
streams carry, how stable the soils are, and what type of vegetation 
is present are all conditions that vary. BMPs that are sited, designed, 
and installed to anticipate adverse conditions work best. 

• Decide on BMPs for the entire harvest area and for closeout 
before beginning work. BMP systems need not be complicated, 
but they require planning across the entire harvest area and over 
the entire duration of the operation, including closeout. Applying 
BMPs in one location can sometimes solve problems elsewhere on 
the site, or prevent problems after the operation is complete. When 
you understand the natural drainage system in the watershed, often 
you can use a combination of simple BMPs that are more effective­
and cheaper-than more complex or expensive techniques. 



• Consider the needs of future operations on the same property. 
Will roads, tra ils and landings be used again in five years, 15 years, 
or longer? Are there other areas of the property that can be 
accessed using the same roads? If you need to access the lot in 
the futu re, plan roads and t rails accordingly. Otherw ise, consider 
restricting vehicle access after the harvest. Because of the possibility 
of extreme weather condit ions, it is important to design and close 
out roads properly. Identify which structures-such as culverts-will 
be left in p lace,and which will be removed. Considering the futu re 
can avoid problems and costly solutions. 

3. ANTICIPATE SITE CONDITIONS 

• Time operations appropriately. 
Harvesting under frozen, snow­
covered, or dry cond it ions can 
minimize the need for addit ional 
BMPs. At the same t ime, a range 
of BMPs that are appropriately 
chosen, installed, and mainta ined 
can extend the harvest season. 
Use extra caution during fa ll and 
spring when streams are high 
and the ground is typically 
wetter-you may need to use 
addit ional BMPs to control the 
larger volume of water. 

Pa\. BMPs may extend 
~ the harvest season, 
reduce equipment wear 
and the amount of mud 
on logs, increase skidding 
efficiency, and protect your 
investment in roads and 
stream crossings. 

Site conditions both during and after the harvest are likely to change. 

17 
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7. HANDLE HAZARDOUS MATERIALS SAFELY 

• 

For assistance with spills of hazardous mate­
rials, call the Department of Environmental 

Protection's Division of Response Services office 
nearest you: 

Augusta (207) 287-7800 
Bangor (207) 941-4570 
Presque Isle (207) 764-0477 
Portland (207) 822-6300 

In an emergency, call 
1 (800) 482-0777 (oils/fuels) 
1 (800) 452-4664 (other chemicals) 

• Be prepared for any emergency. Keep an emergency response 
kit and contact information at the site for fuel, oil, or chemical spills. 
Remember that fertilizers, herbicides, pesticides, and road chemicals 
(calcium chloride, road salt, etc.) are hazardous materials, too. Know 
whom to call for help with unexpected erosion, accidents, or other 
emergencies. Having a backup plan and being prepared for unex­
pected and special situations can help avoid or minimize negative 
impacts to water quality. Industry groups, equipment suppliers, and 
local and state government agencies all have specialists available to 
help. Refer to "Section 4. For More Information" on page 92 for 
agency names, addresses, and telephone numbers. 

• Use and store hazardous materials properly. The best way to 
avoid accidental spills of hazardous materials is to store and handle 
them so that the chance of these types of emergencies occurring 
is minimized. You'll find several BMPs in this manual that describe 
how to do this, starting on page 89. 
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KEY ISSUE 

Filter Areas 
Filter areas, broadly speaking, are forested areas bordering waterbodies 
that provide important functions, especially fi ltering sediment and debris 
from runoff and preventing pollutants from reaching waterbodies. Filter 
areas have several components. 

• The banks of streams {or other waterbodies) protect and contain 
the water channel. 

• The forest floor-especially the leaf litter, woody debris, and organic 
soil layer- absorbs and filters water as it moves over and through 
the soil. 

• Trees and other vegetation shade the water (minimizing changes 
in water temperature), stabilize the banks, and add woody debris 
and organic matter to the water and forest floor. 

Limiting impacts to these components within a minimum distance from 
the waterbody (depending on slope) typically maintains these benefits 
and protects water quality . 

rees 
v-.c--.6""'"' other 

I . . 

forest floor 
(leaf litter, 
wood, debris, 
and organic soil) 

. . 
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WORKING IN FILTER AREAS 

Table A 
Forested filter areas are not "no-harvest" 
zones; you can often cut within them. You 
may also use logging equipment in fi lter 
areas if the forest floor is protected. How­
ever, it is important that you take extra 
precautions within filter areas to prevent 
water pollution. 

Minimum Filter Area Width 

Slope Width from High 
(%) Water Mark (ft) 

Note that the filter areas described here 
may be wider or narrower than regulatory 
requirements for forestry activities. 

Determine what legal requirements 
you must meet when working near 
waterbodies. 

, Delineate filter areas next to 

0 

10 

20 

30 

40 

so 
60 

70+ 

streams, lakes and ponds, and non-forested wetlands. 
Minimum recommended widths (from the normal high water 
mark) for filter areas appear in Table A. 

25 

45 

65 

85 

105 

125 

145 

165 

Apply BMP techniques for roads, landings and skid trails 
(described in later sections) when working in filter areas to: 

• minimize damage to the stream channel and stream banks; 
• protect the forest floor next to streams and other waterbodies 

from disturbance; 
steep slopes • disperse concentrated flows of water 

through the area; 
• minimize or stabilize exposed 

soil;and 
• retain an adequate canopy 

I (wider /j/r 
of trees and/or other 
vegetation. 

wider filter at _______ 
7

~~-'.:J:.!_ 
ephemeral flow 
areas, flood plains, 
and wetlands 

The minimum filter width varies with slope and site conditions. 



Increase the width of the filter area and install more BMPs when 
local conditions call for it. The recommended minimum filter area 
widths are based on the ability of the undisturbed forest floor to 
absorb water and filter sediment. The actual width needed for the 
filter area to be effective may be greater than the minimums listed 
in Table A, depending on the site conditions and planned activity. 
Examples of situations where it is best to designate a filter area wider 
than that stated in Table A include: 

• ephemeral flow areas 
next to waterbodies. 
Water from ephemeral flow 
areas may carry sediment or 
other materials directly into 
streams (especially during 
wetter seasons). 

• forested wetlands and 
floodplains next to 
waterbodies. Typically, 
these are wetter, weaker 
soils. They are more likely 
to develop ruts and produce 
rapid runoff into nearby 
waterbodies. 

• water diversions that 

• 

Forest harvesting 
operations in both 

non-forested and forested 

wetlands may have legal 
requirements. However, the 
definitions of forested and 
non-forested wetlands vary 
in different federal, state, 
and local laws. Forestry 
activities may be exempt in 
some cases, but not in all. 
Know which law applies to 
your situation. 

concentrate flow. Culverts, ditches, and other drainage struc­
tures may increase the amount of water flowing into the filter 
area. They could also create a new channel through the filter 
area, reducing its effectiveness. In these cases, increasing the 
filter area width and making sure the drainage structures and 
BMPs are properly installed will help disperse the water. 

• some stand conditions. Some sites may warrant wider filter 
areas to maintain the wind-firmness of the stand or provide 
adequate shade on the waterbody. 
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KEY ISSUE 

Stabilization 
STABILIZING EXPOSED SOIL 

Stabilizing exposed soil is most important where sediment can be carried 
to waterbodies. Different materials may be used to reduce erosion on 
exposed soils. Temporary materials are often ones that will rot and/or that 
will be replaced by natural vegetation. Permanent stabilization is provid­
ed by long-lasting, sturdy vegetation, stone or artificial materials 
designed to withstand the force of moving water. Often, stabilization 
materials are used in combination with each other, providing both imme­
diate, temporary stabilization and permanent revegetation. 

TEMPORARY MATERIALS 

Hay or straw mulch can help minimize soil movement, and usually lasts 
one or two seasons, holding the soil until the natural vegetation grows 
back. Mulch is often used after seeding exposed soil. Hay and straw are 
not effective in areas of concentrated flows. Be aware that hay mulch 
typically contains non-native grass seed, while straw does not. 

• When mulching exposed soil with hay or straw, use enough mulch 
to cover the soil completely or nearly completely. A common guide 
is approximately 90 lbs. of mulch per 1,000 square feet (or about 2 
square bales for a 30 x 30 foot area). On steep slopes (greater than 
4:1 or 25%) or exposed windy sites, it may be necessary to anchor 
the mulch with staples, netting, or twine. 

Hay mulch on landing. 

~-



Brush, slash, and tops from harvesting are often readily available, 
and are an excellent means of stabilizing exposed soils until the area 
revegetates naturally. Brush typically does not need to be removed 
except if it falls below the normal high water mark of waterbodies. 

• Use brush on trails that could erode and deliver sediment to 
streams. Wherever possible, put brush down before the soil 
becomes disturbed and the soil exposed. The more brush, 
the better. 

• Use brush as a berm on the lower shoulder of roads running 
across slopes to help stabilize exposed soil and disperse 
water being shed off the road. 

• Use brush on landings or similar high traffic areas (if it will not 
present a hazard to equipment). 

• Use brush at the outfall of road culverts, dips, water bars, and 
other drainage structures to help hold the soil and disperse 
concentrated runoff. 

Harvesting during frozen winter conditions and putting slash in the skid 
trails are both excellent ways to limit soil disturbance. 

2S 
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Seeding grasses that will establish themselves quickly can help 
minimize erosion of exposed soil. Temporary seeding works best on 
slopes less than 4:1 (25%). The recommended grasses for temporary 
seeding include winter rye (110 lbs/acre), oats (80 lbs/acre), or annual 
ryegrass (40 lbs.lac re). See "Seeding," page 28, for instructions on how 
to sow seed. 

Temporary erosion control blankets are available in rolls and are 
made of a wide variety of materials. Usually they are biodegradable. 
They are often used with grass seed to establish vegetation as the 
blankets rot. Erosion control blankets must be in contact with the soil 
to prevent water flowing between the blanket and the soil. On slopes 
greater than 4:1, blankets may need to be anchored with staples or by 
other means. Blankets work best in ditch and swale sections (where 
there is concentrated runoff) when the slopes are gentle. 

PERMANENT MATERIALS 

Wood chips, waste wood, or bark mulch may last several seasons, 
depending on the material and its depth. Occasionally, these materials 
are combined with soil in an erosion control mix. Spread the material 
to a depth of 2-6 inches, primarily on slopes less than 4:1 (25%). Wood 
chips, waste wood, and bark mulch are not recommended in areas of 
concentrated water flow or where they may be subject to wind erosion. 

Permanent erosion control blankets are usually made of synthetic 
materials and are used in high-flow areas such as ditches. 

Gravel can provide adequate stabilization, especially on travel sur­
faces with low slopes and little concentrated flow. Ideally, gravel used in 
critical areas is screened and/or washed to remove the fines. 

Riprap or cobbles are larger stones used to stabilize ditches, heavily 
traveled areas, and areas of high flow. They are also used to armor steep 
slopes (up to 1.5:1 or 67%) and culvert inlets and outlets. You can use 
riprap in combination with erosion control blankets to prevent flowing 
water from undercutting steep slopes. Use very large stone in combina­
tion with smaller cobbles and/or blankets. 

Permanent vegetation or revegetation is commonly used to 
permanently stabilize disturbed areas. Permanent vegetation may 
include grasses, shrubs, and/or trees. Seeding is recommended on 
exposed soils within filter areas, at waterbody crossings, and at similar 
critical sites that are not stabilized by other means. Most other areas 
will reseed naturally within two years, provided BMPs have been used 
to control the water flow. 



Hay mulch holds exposed soil while grass becomes established. 

Wide varieties of seed mixtures for permanent revegetation 
are available. Usually, they contain combinations of creeping red 
fescue, annual ryegrass, tall fescue, flatpea, switchgrass, bluestem, 
deertongue, and other species. Commercially available "Conservation 
Mix" is often appropriate. A typical mix consists of: creeping red fescue 
(40%); annual ryegrass (31 %); Dutch white clover (20%); birdsfoot trefoil 
(5%); and hairy vetch (4%).Select a seed mixture based on: 

• the site conditions; 

• how quickly the soil needs 
to be stabilized to avoid 
sedimentation; 

• the time of year and predictable 
weather conditions; 

• the soil's moisture and 
fertility; and 

• shade conditions. 

Native, non-invasive grass species 

~ For more detailed 
~ and site-specific 
recommendations, see the 

USDA Natural Resource 
Conservation Service's 
guidelines for Critical 
Area Planting, Section IV 

of their Field Office 
Technical Guide. refer­
enced on the inside back 
cover. 

are preferable if they are available and ._ ___________ _ 

affordable. 
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SEEDING 

Whether you are seeding for temporary 
or permanent vegetation, the sowing 
process is the same. 

• Prepare the seedbed (if necessary) 
by raking, grading, removing debris, 
and/or smoothing the exposed 
topsoil. 

~ Use fertilizer 
LU with care near 
waterbod ies, and never 

put it directly in any 
waterbody. 

• Apply the seed mix immediately after preparing the seedbed, at the 
supplier's recommended rate (generally from 20-50 pounds per 
acre) by hand, seed spreader, or hydro-seeder. 

• If possible, apply seed in the spring, fall, or after rain to help ensure 
germination. 

• Consider liming and fertilizing the site before seeding, based on soil 
conditions, or if it is recommended by the seed supplier. Fertilizer­
coated seed mixtures may also be available. A few seed types, such 
as legumes, require inoculants (available from the supplier) in order 
to become established. 

• On critical areas (near waterbodies), dry soils, highly erodible sites, 
or sites seeded during the summer, mulch the seeded area with hay 
or straw. 

• Do not allow vehicles or heavy foot traffic in areas that have been 
seeded until the cover is well established. 

Seeding with grass seed will help stabilize exposed soil, often within a single 
growing season. 



TEMPORARY SEDIMENT BARRIERS 
Temporary sediment barriers such as hay bales and filter fences are used 
to trap sediment during the construction of roads, ditches, and BMPs until 
other measures, especially permanent vegetation, can be installed. Hay 
bales and silt fences are not intended as permanent structures and should 
be removed during closeout or after the site has stabilized. 

HAY BALE INSTALLATION 

• Excavate a trench 4 inches deep and the width of the bale; 

• position the hay bales in a single row or stagger them, making 
sure there are no gaps between the bales where water could 
flow through; 

• place the bales in the trench and stake with at least two stakes 
per bale; and 

• backfill with soil on the uphill side to keep water from flowing 
underneath the bale. 

eliminate gaps 

2 stakes per ba 

. ' 

·:. .--:~·r\t ;~ 
••• • .. .,•t; JI . • r'fl. • I,,,, 

. •-i.~·:.::.i ..... .... ·~---.\,\\1:I\ 

place bales in 
4" trench 
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FILTER FENCE INSTALLATION 

• Install a synthetic filter fence by first setting stakes at least every 
3-10 feet. Three feet is needed for light fabric, while 10 feet is 
adequate when using extra strength fabric and/or a wire mesh 
support fence. 

• Follow the manufacturer's 
recommendations and choose 
a filter fabric capable of handling 
the expected water flow. The 
fabric may be 15-36 inches high. 

• Excavate a 4-inch deep trench 
upslope, along the line of stakes. 

I I)\' Hay bales and filter 
~ fences are temporary 
measures. Remember to 
remove them after the harvest, 
or when the site has stabilized. 

• Place an 8-inch skirt of fabric in the trench; staple the other 
side of the fabric to the stakes; then backfill and compact the soil. 

4" trench with 
compacted 
backfill over 
fabric 

) 
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~ HIGHEST PRIORITIES 

~ • Minimize damage to the streambed and banks. 

• Avoid altering the channel or restricting the 
flow of water. 

• Maintain fish passage. 

• Minimize and stabilize exposed soil 
on crossing approaches. 

• Control runoff on approaches. 

• Close out the crossing properly. 



STREAM CROSSINGS 

Stream crossings can have a significant 
negative impact on water quality. 
However, these impacts can be minimized 
by makihg sure your temporary and per­
manent crossings are properly installed. 

Stream crossings encompass the entire 
section of a road or skid trail as it crosses 
the filter area on both sides of the stream, 
includ ing: 

• the channel itself; 

• t he stream banks; and 

• 

Some laws limit the 
use of"temporary" 

crossings to a few months, 
require permits, and/or 
require certain measures 
or design features. 

• the road or trail approaches (at a minimum, a length equal 
to the recommended width of the filter area at that point). 

road or trail 
(should cross stream 
at appropriate location 
and in the shortest 
possible distance) 

~ 

install water 
diverting and 
dispersing mechanisms 
outside the filter area 

~ 

minimize disturbance 
of stream channel 
and banks 

build approaches inside the 
filter area that minimize 
disturbance 

Stream crossings typically require consideration of several factors. 
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Plan stream crossings before road construction, trail layout, 
and harvesting begin . 

• 
Crossings on streams with fish may be required to allow 
fish passage through or underneath. See page 40 for 

general fish passage guidelines. Call the Maine Department of 
Inland Fisheries and Wildlife for help identifying streams with 
fish habitat at (207) 287-8000. 

0 Determine if a temporary or permanent crossing is needed. 
Select the type of crossing that best matches the site and 
stream characteristics. and the need for access. If you don't 
need permanent access, properly installed temporary crossings 
may have less of an impact on water quality. 

Temporary stream crossings include: 

• portable bridges, 
• temporary culverts or pipe arches, 
• logs or pole fords, or 
• brush. 

Use temporary structures to keep equipment out of flowing water, 
to prevent sediment from entering the water, and/or to protect the banks 
and stream bottom. Portable, removable structures such as bridges, mats, 
and culverts (when they are installed without additional fill) have the 
advantage of being reusable. 

Temporary culvert crossing of a small intermittent stream using slash. 
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You may not need to use a structure at a temporary stream crossing 
if sedimentation can be avoided and the stream bottom and banks will not 
be disturbed. For example, you can use: 

• natural fords-locations where the banks and stream bottom are ledge 
orrocky;or 

• winter crossings when frozen conditions prevent sedimentation 
and stream channel disturbance. 

Types of temporary crossings 

NATURAL FORD 

- stream flows over 
rock or ledge 

TEMPORARY/ 
PORTABLE BRIDGE 

- protect/stabilize 
stream bank 

LOG OR POLE FORD 

- protect bank and 
channel 

- maintain water flow 

- remove at closeout 

SLASH/ BRUSH 

- protect bank and 
channel 

- maintain stream 
flow 

- remove at closeout 



��
������	
�����
�

����������	������	������������	�� !	�"!�#	$ �%	�#	&�$'	���% (�#%	)#*'$%�+,	-�)%.� (,	*$'/��! (,	0)0�	��*&� (��	,	 !�#�	"��% 1�23��	�4	3��������	���������
�5�
	�6��7
8	9:;<=>:>?	@;ABC:	D>	=	?;EFG	;D=BH
8>	DIB	J?D>:	FEIK:;?	J?AII	LE>F?AD>A>CH



38 

E) Select appropriate crossing locations, based on site and 
stream conditions. 

• Minimize the number of stream crossings needed and maxi­
mize the harvest area accessed by each crossing. By locating 
all of the crossings during the planning stage, you may be 
able to reduce the number of crossings needed. Decide 
whether the amount of wood you gain access to justifies 
a crossing. 

• Identify the best available sites for stream crossings. Look for: 

- relatively straight, narrow channels, and stable stream 
sections; 

- level or gently sloping banks and approaches (on both 
sides) that are stable; 

- approaches that are more or less at right angles to the 
channel; 

- hard stream bottom (for crossings where the structure 
rests on the stream bottom, e.g., pole fords or slash); and 

- areas away from important fish spawning habitat. 

• Install crossings when the soil is dry or frozen and the water 
level is low. 

• Minimize impacts to gravel or cobble streambeds where fish 
may spawn (especially from late fall to spring when you could 
harm incubating fish eggs). 

/4\ See the section on "How to Size and 
~ Install Bridges and Culverts" on p. 45. 



A Know what legal requirements, minimum opening 
WJ sizes, and permits apply for each location and stream 

crossing type. 

0 Select a type of crossing structure that is appropriate for the 
structure and shape of the stream and the adjacent terrain. 
Is there a floodplain or wide, flat wetland next to the stream? These 
are evidence that the stream floods frequently, and you will need to 
plan the crossing accordingly. Install additional overflow pipes, dips, 
or other structures to prevent the crossing from washing out at high 
flows. Also, keep in mind that the type of crossing structure will affect 
the efficiency of water flow. Culverts may be preferred in narrow, deep 
gullies or on V-shaped, steep-sided channels. Bridges or box culverts 
are suited for wider streams with low, flat banks. 

0 Base the opening size on the highest expected stream flows. 
Size stream crossings appropriately to reduce the chance that high 
water levels will undermine or wash out the crossing. Washouts cause 
erosion and damage the stream. Moreover, repairing or replacing a 
bridge or culvert is a significant cost, and one that can usually be 
avoided. (See the section on "How to Size and Install Bridges and 
Culverts," page 45.) 

0 Determine the maintenance and closeout needs, and who will be 
responsible for these tasks. A well-built stream crossing is an invest­
ment that minimizes your risk of causing sedimentation and can 
assure long-term access. Protect that investment by knowing in 
advance how it will be maintained and closed out. 

39 
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KEY ISSUE 

Fish Passage 
Stream crossings that prevent 
fish from passing under or 
through them can reduce the 
amount of stream habitat 
available, or the ability of some 
species to spawn. On the other 
hand, properly constructed 
crossings that protect fish pas­
sage are often also the easiest 
to maintain and the least likely 
to fail or become damaged. 

A Crossings on streams with 
W fish may be required by law 

to allow fish passage 
through or underneath. Call the 
Maine Department of Inland 
Fisheries and Wildlife for help 
identifying streams with fish 
habitat at (207) 287-8000. 

Part of the landowner's, forester's, and operator's planning involves 
determining whether and where there is fish habitat in a stream that will 
be crossed. A fisheries biologist can help you to determine where main­
taining passage is important, the species of fish for which passage is 
needed, the seasons when passage is most critical,and how much habitat 
would be kept available by maintaining passage. 

In general, temporary crossings 
have less impact on fish habitat, 
depending on the type of crossing, 
the season(s) of use, and the type of 
stream. Permanent crossings are 
more likely to create a significant 
barrier to fish. Bridges or open­
bottom culverts that do not restrict 
the channel or disturb the natural 

stream bed have the greateSt poten- Culvert installed below the streambed 
tial to protect fish passage. Other level to allow fish passage. 
crossing structures such as round 
culverts, pipe arch culverts,and box culverts can be designed so that they 
do not obstruct fish. Fish habitat is best preserved when these types of 
culverts are adequately set into the streambed to create a semi-natural 
stream bottom inside. 



0 Minimize "velocity barriers" by maintaining natural rates of 
stream flow. Culverts that constrict flows can increase water speeds 
beyond the swimming ability of some fish species. Design a culvert's 
shape, slope, size, and outlet so that the stream's natural rate of flow is 
preserved and fish can swim upstream through the culvert. 

E) Minimize "low-flow barriers"by maintaining adequate flows 
in culverts. Multiple culverts or other designs that spread out flow 
or broaden the channel may result in water that is too shallow for 
fish to pass through, especially during summer. 

0 Minimize "exhaustion barriers"to fish. Culverts that are long, 
steep, or provide no resting areas may tire fish enough to prevent 
them from passing through. 

0 Minimize "jump barriers': Culvert outlets that are set too high 
("hanging culverts") can prevent fish from entering the culvert. 
In addition, outlets that scour the stream channel can create fish 
barriers over time as the streambed is washed out and lowered. 

0 Minimize "debris barriers': Woody material that accumulates at 
the inlet of undersized culverts can sometimes obstruct passage. 
Adequately sized crossings may allow debris to pass through, but 
culverts require regular maintenance to prevent obstructions. 

0 Consider possible "behavioral barriers" when choosing the culvert 
type and material. The type of culvert bottom may discourage some 
species of fish from passing over or near them because of specific 
behavioral traits. 

Incorporating these principles into the design of stream crossings can 
reduce the likelihood of creating barriers to fish. For most stream crossing 
situations, fish passage can be provided by making sure that: 

• structures (bridges and culverts) are at least as wide as the 
stream channel at normal high water mark; 

• culverts are embedded slightly (5-25% of their diameter) in 
the stream substrate; 

• a natural stream bottom is retained or re-develops within 
the structure after installation. 
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PERMANENT CROSSINGS 

0 If possible, build crossings when 
streams are dry or at low water. 
If considerable excavation is 
necessary during periods of 
regular or high flow, temporarily 
divert the water while installing 
the crossings. 

• 
Permane~t crossi~gs 
may require permits, 

especially if water must be 
diverted during installation. 

E) Install crossings and approaches using a "no-grub zone" 
at least the width of the filter area, wherever possible. 

• Minimize excavation on stream banks and approaches. 

• Construct road approaches using fill (instead of grubbing), 
leaving the forest floor undisturbed, especially outside the 
road profile. Consider surfacing with clean gravel or stone. 
This will stabilize the road surface, prevent it from eroding 
directly into the stream, and keep mud from being tracked 
onto the crossing structure. 

• Use geotextile and fill on unstable soils or during wet weather. 

• Set abutments back from the stream's edge. 

0 Design bridges using solid decking 
or other features to minimize the 
amount of material that falls 
through the deck and into the 
stream. 

Two types of permanent 
crossings. 
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• Road ditches should not terminate in the stream. Use a broad­
based drainage dip or similar structure to divert and disperse 
water off the road just outside the filter area to the undisturbed 
forest floor. 

Seed and mulch exposed soil on approaches within the filter 
area (outside the roadbed). This should be done during or 
immediately after the road installation, in spring, or in early 
fall-follow the recommendation of the seed supplier. 
See p. 28 for more information on seeding. 

minimize disturbance 
inside the filter area 
("No Grub Zone") 

divert/disperse 
water outside 
the filter area 

protect stream banks 
and channel 

A permanent stream crossing that minimizes water quality impacts. 



KEY ISSUE: HOW TO SIZE AND INSTALL 

Bridges and Culverts 
Properly sizing and installing bridges and 
culverts in stream crossings is very impor­
tant. Doing so will prevent these struc­
tures from failing or washing out, requiring 
expensive repairs or rebuilding. Moreover, 
washouts can significantly impact a 
stream's water quality. 

A Before designing 
W bridges or culverts, 

know which legal 
standards apply and what 
permits may be required. 

Planning a stream crossing involves selecting the best crossing loca­
tion and type of crossing structure. The size of the bridge or culvert will 
be based on the opening size needed for the size of the stream you are 
crossing. 

STEP 1: 
Determine the degree of flooding the crossing must handle without 
being damaged or washed out. This will depend on what type of crossing 
you want and how long you anticipate the crossing to be in place. The 
longer a crossing is in place, the larger the flood that is likely to occur at 
any particular location. 

Design the crossing opening to handle at least normal high water 
(a 1-3 year flood) for: 

• temporary trail crossings in place during summer, fall, and/or 
winter seasons (but not during spring runoff). 

Design for at least a 10-year flood event for: 

• temporary trail crossings that will 
remain in place during spring runoff, 

• temporary road crossings,and 

• permanent trail or road crossings that 
will be regularly maintained. 

Design for at least a 25-year flood event for: 

A 10-YEAR FLOOD EVENT: 
the highest flood level a stream 
is likely to reach, on average, 
in any 1 O year period. 

• permanent road crossings that will not be maintained, or 

• roads that will be put to bed without removing the crossing. 

EXAMPLE: You need to install a crossing that will be temporary, but you 
won't be able to remove it until after the spring runoff. You are planning 
to use a round culvert. 

SOLUTION: You need to design the crossing for a 10-year flood event. 
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STEP 2: 
Determine the opening size needed to accommodate the expected 
flood event. The field method described here calculates opening size 
based on the actual stream dimensions at the crossing locat ion. 
Be sure to use streambank evidence to measure at the normal 
high water mark- not just the existing water level. 

• To accommodate normal high water (a 1- 3 year flood), multiply 
(width) x (the average depth at normal high water), or keep all 
temporary bridge components above the normal high water mark. 

• For a 10-year flood event, 
use Table B 1, or multiply 
(2.5) x (width of t he stream 
at the crossing locat ion at 
normal high water) x (aver­
age depth of the stream at 
normal high water). 

Table81 
10-year Flood 

Crossing Opening Size 
(sq. ft.) 

Stream Average stream dept h* 
Width* (ft) 

ft. 0 .5 1 1 .5 2 

1 1.25 ) 2.5 · 3.75 : 5.0 

2 2.5 5.0 7.5 10 

3 3.75 : 7.5 : 11 .3 i 15 

4 5.0 10 15 20 

5 6.25 : 12.5 ; 18.8 i 25 

6 7.5 15 22.5 30 

* at normal high water mark 

Bold: bridge, arch, or multiple pipe 
may be preferred on these larger streams 



• For a 2S-year flood event, use Table 
B2, or multiply (3.5) x (width of the 
stream at the crossing location at 
normal high water) x (average depth 
of the stream at normal high water). 

Table82 
25-year Flood 

Crossing Opening Size 
(sq. ft.} 

EXAMPLE: The average depth of 
the stream at your chosen crossing 
site is (1 ft.+ 1.5 ft. +0.5 ft.)/ 3 = 1 ft. 
You determine the width is 5 feet. 

SOLUTION: You use Table Bl because 
you are designing for a 10-year flood. 
That table shows that the opening size at 
the stream crossing should be 12.5 sq. ft. 

Stream I 
Width" 

ft. 

1 

2 

3 

4 

s 
6 

Average stream depth" 
(ft) 

o.s 1 1.S 2 

1.75 ! 3.5 ! 5.25 ~ 7.0 

3.5 7.0 10.5 14 

5.25 i 10.5 i 1 S.8 ~ 21 

7.0 14 21 28 

8.75 117.S ~ 26.3 ~ 3S 

10.5 21 31.S 42 

"at normal high wats mark 

STEP 3: Bold: bridge. -,:h, or multiple pipe 
may be preferred on these larger stre-s 

Design the bridge or culvert to meet or 

exceed the minimum opening size. 

• For bridges or box culverts, determine a 
width and height that, multiplied together, 
produce a result that is at least as great as the 
square footage you determined you needed 
in Step 2. Bridges should be installed above 
the normal high water mark or higher. 

• For round culverts, select a culvert size using 
Table C. 

- Find the opening size in the first column 
that is equal to, or the next size up from, 
the opening size you determined in Step 2. 

- Find the culvert diameter for that opening 
size in the second column. 

- If you plan to use more than one culvert, 
be sure the total opening size of all cul­
verts adds up to the minimum opening 
size you determined in Step 2. Add opening 
sizes of the culverts, not culvert diameters. 

TableC 
Culvert Diameter 

andO nin Sizes 
Opening size i Diameter 

(sq.ft.) (inches) 

0.20 6 

0.80 12 

1.25 15 

1.75 18 

2.40 21 

3.15 24 

4.90 30 

7.05 36 

9.60 42 

12.55 48 

15.90 54 

19.65 60 

23.75 66 

28.26 72 
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• For pipe arches 

- calculate the required opening size as in Step 2. 

- double the opening size, and 

- use Table C to find the pipe arch diameter for that opening size. 
(The opening of pipe arches is approximately half that of round 
culverts of the same diameter). Make sure the diameter is wide 
enough to install bottomless/half circle arch footings above the 
normal high water mark. 

EXAMPLE: You plan to install a round culvert, so you look for 
your required opening size of 12.5 sq. ft. in the left-hand column 
ofTable C. 

SOLUTION: 12.5 isn't listed, but the next highest number is 12.55. 
The diameter size listed opposite 12.55 in the right-hand column is 
48 inches. This is the size culvert you need. 

Had you decided to use two culverts instead of one, you would still 
use the total required opening size of 12.5 sq. ft. Two culverts of 
6.25 sq. ft. each would meet the requirement (6.25 + 6.25 = 12.50). 
Looking at Table C again, the opening size one size larger than 6.25 
is 7.05, and the diameter of this size culvert is 36 inches. So you can 
install one 48"-diameter culvert, or two 36" culverts. 

STEP 4: 
Adjust the bridge or culvert size as 
necessary to: 

• minimize disturbance to the 
stream channel and banks, 

• allow for unrestricted normal 
flows,and 

• allow fish to pass when water is 
present. 

/4\. Tip: In most situa­
l,u tions, the width of 

the opening for a bridge or 
culvert should be at least 
as wide as the stream chan­

nel width at the normal 
high water mark. 

EXAMPLE: This stream has fish in it, and is relatively narrow. 

SOLUTION: One 48" culvert will fit the stream better than two small­
er ones. You decide to use the 48" culvert. This will ensure that, even at 
its lowest level, water will run through the culvert and fish can pass 
through. 



When installing permanent culverts: 

• Set the culverts with the bottoms slightly below the bed 
of the stream, and at a 2-3% slope. Avoid "hanging" culverts 
where the bottom of the culvert outlet is above the low 
water level. 

• Extend the culvert inlet and outlet 1 foot or more beyond 
the fill or roadbed. 

• Cover with compacted backfill to a depth equal to half the 
culvert diameter, or at least 1 foot deep. 

• Stabilize the inlet and outlet of culverts and bridges using 
cobbles, timber abutments, or other armoring. 

stabilize shoulder 
use geotextile to 

prevent undermining 

Inlet and outlet at or below stream bed 

AS AN ALTERNATIVE to this field method, consider using a 
hydrological analysis model and/or assistance from a professional 
engineer, especially for permanent crossings. See the "References" 
section for more information. 
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UVWXYWZ[	W\	]	[Ŷ _Ẁ]̀a	X[̀Y]̂ 	b̀WXXcdef



~ HIGHEST PRIORITIES 

~ • Avoid crossing wetlands whenever possible. 
• Minimize soil disturbance, soil movement, 

and sedimentation. 

• Maintain water movement, especially in the 
top 12 inches of soil. 
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S4 

0 Minimize the length and width of 
the road or trail within the wetland. 

E) Temporary crossings are preferred. 
Use wooden mats, log corduroy, or 
similar structures to cross wetlands. 

0 Stabilize the approaches to non­
forested wetland crossings, and 
the road and trail surfaces within 
the wetland itself. The approaches 
should be stabilized out to the edge 
of the filter area. Filter areas around 
non-forested wetlands begin at the 
border between non-forested and 
forested areas (to the degree that it 
can be identified.) See page 24 for 
more information on soil stabilization. 

•

Soil disturbance, fill, 
and other alterations 

in wetlands (both forested 
and non-forested) may 
require permits from 
one or more government 
agencies. Call the Maine 
Forest Service first at 
1-800-367-0223 (in state 
only), or (207) 287-2791. 
They can refer you to the 
appropriate agencies. 

0 Filter areas within forested wetlands need to be stabilized, too. 
In these cases, the filter area is based on the location of streams that 
flow through the wetlands. 

Wetland culverts allow for cross drainage if the road fill does not. 
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PERMANENT CROSSINGS 

0 Use road base materials such as waste wood, poles, corduroy, 
or large stone that permit water to flow through the road's 
sub-base. If necessary, use these materials in combinat ion with 
geotextiles to keep the different layers of road material separate 
or to isolate the wet soils. This will increase the bearing capacity 
of the road so it can stand up to heavier loads and t raffic. 

geotextile 

porous base 

Use geotextile to keep fill from mixing with the wetland soil. 

e Limit excavation and other disturbances to the organic 
mat and the soil. If you can maintain the natural water 
flow without ditching, do so. 



E) If the drainage through the road base is not adequate 
(if the road is damming water), install cross-draining 
culverts or other structures to allow water to flow through. 

wetland 

I& 6,/',/~\./-.,~1,\ f\}"t 
YtrH ~ ~ ~ r~t:-1 :"' 
{ !- ~ ' '.. } { ~ ~ i 1 tiff ' 

~ -tful ~ -hr:{mm! "'~·-""''·.,. --- '~~'<I. I .,\'.(/QI • ." . ,11 . . ) .. ,.Jtl/.rJ!! ... ... Ii _I 

.., inlet/outlet pool 
,.._ · +I- 4' diameter - ~~r---41111111l 

. -- - . -
& .. >~--~-~-~ ~-;:: 

·t ·, ~-:-:.. · .·.• ~~~~~"?~:~ ndisturbed 

0 

0 

0 

cross drainage 
culverts 

. . ' 

~·' ·.·.,,~·. 
300 ft. maximum 
between culverts 

Use side ditches, parallel to the road, only when they are 
needed to collect flowing surface and subsurface water. 
Disperse the water to undisturbed areas. 

Use temporary crossings when the ground is frozen. Pack or plow 
the snow to help freeze the ground. 

Keep cross drainage structures functioning by clearing debris that 
can plug them. 

Whenever possible, use equipment with wide tires, tracks, or 
other features that distribute the weight. 

Identify the long-term monitoring and maintenance needs 
appropriate to the harvest site and communicate these to the 
landowner, forester, and logger. 

After harvesting, remove wooden mats, log corduroy, or similar 
temporary structures used to cross non-forested wetlands. 
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HIGHEST PRIORITIES 

• Construct new roads outside of filter areas, 
except at stream and wetland crossings • 

• Where you must cross filter areas or wetlands, 
minimize the length of road • 

• Keep water off the road with drainage systems 
that are well designed and maintained • 

• Divert and disperse runoff onto undisturbed 
forest floor outside filter areas. , , 

. • • I: 
• I • 

.~~ 
' 



TRUCK ROADS 

This section contains BMPs for roads used 
primarily for hauling wood from the landing 
by truck. The design, materials, specifica­
tions, and use of these roads vary widely, 
but they are all referred to as "truck roads" 
in this section, whether it is a short 100-foot 
spur, or an extensive road system. 

A BMPs for truck 
Lil roads are critical 
for protecting water 
quality in and around 
filter areas, and for 
minimizing runoff. 

The construction and use of truck roads can sometimes cause 
significant water quality problems. Road construction may alter the 
flow of water over and through the ground. Truck roads expose soil over 
a large area and get heavy use. They often require permanent stream 
crossings. All of these factors pose risks to the quality of nearby water­
bodies. However, most negative impacts on water quality can be avoided 
if truck roads are designed, constructed, and maintained properly. 

Well-planned and -built roads make 
sense both economically,and environ­
mentally. Road BMPs: 

• extend the seasons the road 
can be used, 

• reduce road wear and 
maintenance costs, 

• enable trucks to haul heavier loads, 

• lower truck maintenance costs, 

• reduce travel time,and 

• protect water quality during 
and after harvests. 

S9 
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OLD ROADS 

0 Determine if old roads can be re-used or upgraded with minimal 
impacts to water quality. Consider the road's location, the existing 
drainage (i.e., where does the water flow?), the potential for additional 
drainage, and intended uses. 

f) Consider relocating roads that: 

• encroach on a filter area unnecessarily; 

• have poorly placed or unnecessary stream crossings; 

• have poor drainage; and/or 

• have unstable soils that cannot be improved (especially gullied 
roads, roads in ravines, or roads that collect and hold water) . 

• 

In some situations, there may be laws that 
govern when, where, and how old roads can 

be upgraded. Contact the Maine Forest Service, the 
Maine Department of Environmental Protection, the 
Land Use Regulation Commission, and/or the town 
Code Enforcement Officer for more information. 
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LOCATING AND LAVING OUT NEW ROADS 

Lay out new roads so that they fit the terrain, ground conditions, and 
equipment you will be using. It is often helpful to use a topographic 
map and aerial photos for this . 

• 

These recommendations are not intended to substitute for 
obtaining engineering advice or abiding by regulations in 

the appropriate circumstances. 

0 Identify important features on maps, aerial photos, 
and in the field. 

Be sure to include: 

• the boundaries of the property and the area to be harvested; 

• water bodies and filter areas; 

• ephemeral, wet, or poorly drained areas next to water bodies; 

• existing roads, entrances, landings; 

• stands; and 

• terrain features such as steep slopes, flat benches, rock 
outcrops, gullies, bowls, and ridges. 

stream rock outcrop wet soils 

steep slopes narrow channel/stable banks stream 

Map out important features on the ground first ... 



f) Mark the harvest boundaries, water bodies, new road 
locations, stream crossings, and filter areas on-site. 

0 Lay out roads where there are better-drained soils, 
gentle slopes {ideally 2-S% ), and good stream crossing 
locations. 

Minimize the overall road length, while still meeting 
operational objectives, including preferred log landing locations. 

Minimize road sections where water may be difficult to 
drain or divert. 

Pay special attention to: 

• road grades greater than 10% (over 15% in mountainous terrain); 

• long, unbroken grades; 

• long, flat stretches; and 

• roads laid out straight up- or downhill that still require ditches. 

Avoid filter areas {except at appropriate stream crossing 
locations); ephemeral, wet, or poorly drained areas; 
floodplains; and steep slopes, outcrops, gullies, or ravines. 

main skid trails filter areas 

... then lay out the roads, trails, etc. 
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BMPs protect water quality when building new roads or upgrading old 
ones. Using BMPs protects the condition of, and investment in, the road. 

TIMING 

0 

f) 

0 

0 

Whenever possible, construct roads during dry periods 
or when the ground is frozen. 

Minimize work during heavy rains and/or wet periods. 

Plan how and when roads built during the winter 
will be stabilized. 

If possible, build roads before you intend to use them heavily 
so that they have time to settle and stabilize. 

CONSTRUCTION 

0 Shape roads to move water off the road surface using 
a crown, an out-slope (this may present a safety hazard 
in icy conditions or on curves),or an in-slope (this will 
often require ditches and cross-drainage structures). 

f) Use gravel, crushed stone, or other surface material 
(with or without geotextile) to stabilize roads, shed 
water, and increase the weight-bearing capacity. 

0 Maintain cut and fill slopes at a natural angle of repose 
or less (2:1 for average soils) wherever possible. 



OUT-SLOPED ROAD 

t surface drainage 

IN-SLOPED ROAD 

cut (2:1 slope) 

--- -

CROWNED ROAD 

surface drainage 
cut (slope) L, 1,, v 

0 As the construction progresses, 
stabilize areas of exposed soil that 
will receive road runoff such as 
cut-and-fill slopes, steep road 
shoulders, and erosion-prone 
soils in filter areas. 

C, Use temporary sediment barriers 
to slow flowing water and trap 
sediment during construction. 
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KEY ISSUE • 

Controll,ng the Water 
DRAINAGE AND DIVERSI ON STRUCTURES 

Water diversions minimize the amount of run-off that reaches water­
bodies. These diversions can include cross-d rainage structures, ditches, 
turnouts, and other structures that divert water away from the road and 
disperse it into areas of undisturbed forest floor. 

Construct roadside ditches to carry runoff from the 
road surface and uphill areas. Ditches with a flattened 
U-shape (a broad, rounded bottom and sloping sides) 
are preferred-avoid straight-sided ditches. 

Grass and stone stabilized ditch U-shaped, grass stabilized ditch 

Divert water off the road surface and away from the road 
using natural dips (or grade breaks), broad-based dips, 
culverts, turnouts, or similar techniques. 

flow dispersed at outlet 



Space water diversions close enough 
together to control the volume and 
speed of water. The recommended 
spacing varies widely, depending on 
the grade (steeper grades require closer 
spacing). Refer to Table D for the spacing 
most appropriate for the slope at hand. 
Choosing appropriate locat ions for the 
diversions may be more important t han 
spacing on some sites. 

The location and spacing of culverts 
is often more important than their dia­
meter. For round culverts, use at least a 
15- to 18-inch diameter size to minimize 
plugging and maintenance. 

TableD 
Spacing for 

Water Diversion 
Road Grade . Spacing 

{%) . (ft) 

0-2 250-500 

3-5 165-250 

6-10 140-165 

11-15 

16-20 

21 + 

125-140 

100-125 

<100 

Disperse water flowing from the outlets of diversion 
structures or from downhill road shoulders using brush 
berms, riprap aprons, or other methods-before 
it enters the filter area. 

Construct settling basins outside the filter area if water 
from ditches cannot be diverted off the road onto undis­
turbed forest floor. Settling basins will require periodic 
maintenance and cleaning. 
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CROSS-DRAINAGE CULVERTS 

Cross-drainage culverts may be metal, plastic, concrete, or wood 
(box culverts). Permanent or temporary culverts are most effective 
when installed accord ing to the following specificat ions. 

flow dispersed at outlet culvert at+/- 30° angle 

culvert extends 
beyond toe of fill 

stabilize inlet 
and outlet 

Install a berm or diversion headwall that directs ditch water 
into the culvert and protects the culvert end. 
Ideally, the berm is left in place during t he excavation of the ditch. 



stabilize shoulder stabilize ditch 
and/or cut slope 

extend 1 ft. 
beyond 
road fill 

adequate compacted fill 
(at least 1 ft.) 

armor inlet 
and outlet 

----

disperse flow at outlet compact side fill place culvert on firm bed at 2-4% 
slope or on natural grade 

Install culverts at a 2- 4% slope and at a 30° angle to the road. 

Stabilize areas around the inlet and 
outlet with riprap or other material, 
and extend the culvert at least 1 
foot from the road fill on either end. 

Install culverts on top of adequate 
bedding material (native soil or, 
if necessary, added fill) that is free 
of branches or large rocks. 

Cover the culvert with compacted 
material to a depth of half the 
culvert diameter (or a minimum 
of 1 foot) or to the manufacturer's 
recommended specifications. 
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Most erosion and sedimentation from roads happens within two years of 
the operation. Road closeout BMPs are best used before leaving the site 
for any extended period, or after the harvest is completed-even if you 
expect to use the road again. These BMPs prevent damage, ensuring that 
the road can be used again in the future. Of course, they also prevent 
water pollution. 

0 As a first step, identify the long-term monitoring and main­
tenance needs appropriate to the harvest site, communicate 
these to the landowner, forester, and logger, and decide who 
will be responsible for each task. 

E) Close out road sections as 
portions of the harvest are 
completed. 

0 Make sure drainage structures 
are functioning correctly, 
are free of debris and accumu­
lated sediment at their inlet 

• 
If you are planning 
to close access roads 

permanently, notify the 
Maine Forest Service at 
1 (800) 367-0223 (instate) or 
(207) 287-2791. 

and outlet, and are adequately sized for storm events. 

0 Stabilize and seed exposed soils outside the travel surface, 
within filter areas, and in areas that drain to waterbodies. 

C, Reshape and stabilize the road surface and ditches as needed. 

C, Remove temporary sediment barriers such as hay bales 
and filter fences. 

0 Divert water entering the road from skid trails, log landings, 
or other roads. 

0 If necessary, limit or block vehicle access to prevent damage or 
rutting (if this is compatible with the landowner's objectives). 

ttn , .. ... __ 

Revegetated road ditches carry water without eroding. 
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~ HIGHEST PRIORITIES 

~ • Locate landings on sites with well-drained soils 
and gentle slopes whenever possible. 

• Avoid locating landings in or near waterbodies 
(including wetlands) and filter areas. 

• Minimize the amount of water entering the 
landing from roads or skid trails. 

• Stabilize and maintain the landing surface. 
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74 

Use maps and field information to decide the best location 
for log landings. Preferred sit es are: 

• on well-drained soils; 

• on gently sloping (not flat) ground; and 

• outside filter areas. 

f) Keep the landing as small as possible and still meet the 
requirements of the equipment, the quantity and type 
of products, and safety. 

Mark the landing boundaries before construction begins. 

Lay out skid trails and roads so that water cannot flow into or 
out of the landing where they enter. 

Plan how you will stabilize exposed soil on the landing after 
the job. 

If landings already exist, determine if they can be reused with 
adequate erosion controls. If not, relocate them. 

Select landing locations carefully. 
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~ HIGHEST PRIORITIES 

~ • Minimize water channeling in trails and 
entering filter areas. 

• Limit the amount of exposed soil. 

• Leave enough vegetation to provide important -
natural functions within filter areas. 

• Close out trails appropriately. 

• 
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TRAIL LAYOUT 
Locating and layfng out skidding or forwarding trails in advance, especial­
ly main trails, can prevent problems. Consider the terrain, where the 
wood is, the lean of the timber, available equipment, the grade, soil condi­
tions, skidding distance, filter areas along streams, and stream crossings. 
Good planning may reduce the skidding costs, and can reduce or elimi­
nate the need for additional BMPs and structures. 

8 If possible, lay out trails for winter harvests in advance when 
there is no snow on the ground. Ideally, lay out trails on bare 
ground during wet seasons. 

Whenever possible, lay out main trails to avoid waterbodies 
and their associated filter areas, wet spots, seeps, and the 
bases of slopes. 

Keep trails out of stream channels and off the banks of 
waterbodies. 

Construct trails on the contour, if it is safe to do so. 
Avoid skidding straight up and down hills. Remember that 
trail systems that run downhill to the landing tend to 
concentrate runoff. 

ephemeral area 

r-: :·: ·. '. :.< ·;-· 
l . .-.;· :· ~~eld_ · · : . 
I :,,- --_ 
i .. 
i:'·_ >' : 

-
Example of small lot layout. 



0 Plan to divert water from the trails to the undisturbed forest floor. 

Minimize trail sections on steep slopes (> 15%) wherever possible. 

0 Plan to harvest during appropriate soil and weather conditions 
(preferably on dry or frozen ground). 

C) Before you use old trails in the harvest area, consider whether 
water will run in them and where this water goes. Use existing 
trails only if runoff can be kept out of waterbodies by: 

• diverting water from the trail (for example, by using 
waterbars); and 

• using brush or other materials to prevent ruts from 
developing or deepening. 

• If old trails are deeply rutted and the site cannot be 
harvested without additional rutting, consider harvesting 
on frozen ground and/or relocating the skid trails. 

I 
boundary line 

--- -·- · - ·r · - · - ·- · - · - ·- · - · - · - · - · - • - --·- I ·- ·- · - · - · - ·-· --1 

' ... 
' - ------

........... ,,.,.-;:,- --
,,.~ , 

,,. I 
/ / i 

/ I 

... ... ... 
' 

I 
I 
I 

I 
I 

Example of large lot layout. 
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KEY ISSUE • • 

Water D1vers1ons FOR TRAILS 

Install water bars, skid humps, or other 
diversions to move water off the trail, 
preferably before it reaches the filter area. 

Locate waterbars and other diversions 
frequently enough to prevent water from 
accumulating, based on Table E. On some 
sites, choosing appropriate locations for 
diversions may be more important than 
their spacing. 

TableE 
Waterbar Spacing 

Guidelines 
Slope 

(%) 

1-2 

3-5 

6-10 

11 -15 

16-20 

21 + 

Spacing 
(ft) 

250-400 

135-250 

80-135 

<45 

:~::o~ 
---

skid trail 

I 
_."': •---.. 

83 
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Make waterbars at least 6-12 inches deep, 6-12 inches high, 
and install them at a 30-degree angle to the trail. 

Extend the water bar inlet and outlet 1 foot or more beyond 
the trail to keep the diverted water from re-entering the trail. 

Use the terrain to incorporate natural skid humps into 
the trail layout, to help divert water from the trail. 

Put brush in the trail, as needed, to help disperse water. 

slash and/or rocks to 
disperse water 

Skid hump. 

hump forces water out of trail 



Trees and other vegetation are 
important components of filter 
areas. One of the most impor­
tant BMPs for trails is to keep 
enough trees and other vegeta­
tion within the filter area to pro­
vide adequate shade, stabilize 
the banks, limit impacts to soils, 
and supply organic material to 
the water. 

• 
Harv~st restric~ions and 
required practices may 

apply in some jurisdictions. 
Call the Maine Forest Service 
at 1 (800) 367-0223 instate or 
(207) 287-2791 for assistance. 

0 Modify the filter area width as needed to achieve the goals 
mentioned above. 

8 Maintain a diverse species composition. 

0 Retain a range of both larger­
and smaller-diameter trees. 

C, Leave an adequate canopy of 
trees and shrubs to shade the 
water surface and provide 
leaf litter. 

f) Limit harvesting that removes 
most of the forest structure 
(like clearcuts or overstory removal) 
in filter areas. Some small patch 
openings may be appropriate if 
they maintain or enhance the 
forest structure. 

In general, harvest less and less 
intensively as you get nearer to 
the waterbody, although harvest 
intensity will vary with local stand 
conditions. 

Q Use directional felling to drop 
trees away from waterbodies. 
Avoid dropping slash or logs into 
stream channels and other waterbodies. 

Selective cut 

Patch cut 

Clearcut 

No matter the type of cut, 
always retain more trees 
near waterbodies. 

0 Remove slash that has fallen into waterbodies 
with a boom, winch, or by hand. Leave any tops 
or stems that have fallen into the water naturally. 

85 
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~ HIGHEST PRIORITIES 

~ • Know how to handle and store hazardous 
materials. 

• Avoid leaks and spills. 

• Know how to deal with accidents. 
• 



HAZARDOUS MATERIALS 

Oils, fuels, hydraulic fluids, coolants, etc. are hazardous materials 
commonly used at log landings. It is important to know how to 
handle these materials, how to avoid spills while maintaining or 
repairing equipment, and how to respond to accidents. 

55 gallon drum 
0 Use appropriate con­

tainers for collecting 
and storing oils, fuels, 
coolants, or hazardous 
wastes. Store these 
materials in designated 
areas and remove 

4" X 10' 
boom 

them from the site 
when they are no 
longer needed. 

f) Maintain and repair all 
equipment outside of 
filter areas. Inspect Oil spill kit 
hoses, fuel trucks, and 
tanks for leaks, and make repairs immediately. 

0 Have spill kits or other absorbent materials for mopping 
up spills readily available. Hay or sawdust may be adequate 
for very small spills. Waste containment kits are available 
commercially and should be on hand for larger spills. 

If a spill occurs, keep it from flowing off the yard and into 
surface waters. 

C, Know what state agency phone numbers to call in case 
of an emergency. 

Collect trash and dispose of it properly. 

• 

For assistance with spills of hazardous materials, 
call the Department of Environmental Protection's 

Division of Response Services office nearest you: 

Augusta (207) 287-7800 
Bangor (207) 941-4570 
Presque Isle (207) 764-0477 
Portland (207) 822-6300 

In an emergency, call 
1 (800) 482-0777 (oils/fuels) 
1 (800) 452-4664 (other chemicals) 

8"x10' 
boom 

89 
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Sand and salt are often necessary to maintain safe winter conditions 
on truck roads. The following BMPs will help minimize or eliminate 
the possibility that these materials will discharge from storage areas 
to waterbodies or into the groundwater. 

Locate sand and salt storage areas away from waterbodies, 
wetlands, ephemeral flow areas, or other wet areas. 
At a minimum, storage areas should be outside fi lter areas. 

Locate storage areas on high flat ground, near the road, and 
away from water diversions that direct.water into road ditches. 

Enclose the storage area with a berm high enough to contain 
rain and snow that may collect in the storage area. Put a heavy 
impermeable liner, such as heavy plastic, on the ground where t he 
sand and salt will be stored. Run the liner up the sides of the berm. 
The goal is to minimize the amount of moisture reaching the 
groundwater. 

Leave at least a 6-inch layer of mixed sand and salt over 
the liner at all times to avoid puncturing it when digging 
in the pile. 

Cover the sand and salt mixture with heavy plastic when 
it is not being used. 

When abandoning the site, remove the remaining sand 
and salt mixture and the liner, and properly dispose of 
them off-site. 

Return the site to its original condition. 
If necessary, seed or plant with a vegetat ive cover. 

heavy plastic cover heavy impermeable 
liner 

rocks to hold 
:~ ·\ .. : .~ 

; . ~ . ~ ... 
cover down · 

rotect fin 

. . 

Temporary salt and sand storage pile 
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