
Clean Water and Family Forest Management: 
Some Emerging Issues 

By PETER A. BISSON 

O 
vel' the last 
two decades 
most attention 

given to issues con­
cerning water quality 
and forest manage­
ment in the Pacific 
Northwest has focused on protecting 
habitat for salmon and trout. The 
attention has been cataly zed by multi­
ple listings of fish populations under 
the Endangered Species Act and by 
adoption of watershed-based Habitat 
Conservation Plans (HCPs) and 
negotiated legal agreements for state 
and private lands. Additionally, 
efforts to recover salmon by protect­
ing water quality and restoring 
stream and riparian habitat have 
included ambitious regional programs 
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such as the Puget Sound Partnership 
(W¥!w. psp.wa.gov/) and the North­
west Power and Conservation 
Council's Program for the Columbia 
River Basin (W¥!w.nwcouncil.orglfwl 
Default.asp). Most of these programs 
focus on federal and state lands, large 
industrial forests, and tribal lands, but 
small privately -owned forests play a 
key role in protecting water quality 
and conserving fish and wildlife. 

Demand for clean water for a vari­
ety of uses will increase. Watersheds 
are where we live, grow crops and 
create various forms of industry. As 
the Pacific Northwest's human popu­
lation expands, competition for water 
and the ecological goods and services 
that water provides will grow more 
h'1tense. vv'hile protecting fish habitat 
will remain h'11portant, it will be only 
one of a suite of issues with which 
family forest managers charged with 
protecting water resources must 
remain engaged. In aL1llost every 
case, they will be faced with balanc­
ing the ecosystem needs of fish with 
the need for drinking water, sanita­
tion, energy, agriculture, commerce 
and recreation. 

With this in mind it is helpful to 
review emerging issues that are of 
interest to small woodland owners: 
climate change, wildfires and invasive 
species. That climate is changing is 
beyond scientific dispute, even 
though the causes of change may 

continue to be publicly debated. With 
climate change the frequency and 
severity of wildfires will also change, 
as will the patterns of invasion of 
new plants and animals into the 
Pacific Northwest and elsewhere. 
Each of these factors can cause sig­
nificant changes in water quality and 
quantity, but their specific impacts in 
the context of forest management, 
and what can be done about them, 
are incompletely k..'1own. This article 
examines each issue from a scientific 
standpoint and considers how new 
findings can be incorporated into 
family forest management strategies. 

Climate change 

Potential effects of climate change 
on water quality in the Pacific 
Northwest include: (1) higher air 
temperatures resulting in increased 
precipitation falling as rain rather 
than snow; (2) dimipjshing wiilter 
snow pack and reduced flows during 
subsequent low flow periods; (3) pos­
sible increases in peak storm flows; 
and (4) rising water temperatures (see 
Figure 1). 

Climate scenarios predict an 
increase in large floods, wildfires, and 
forest pathogen outbreaks, some of 
which have potential to actually 
improve habitat as a result of 
enhanced floodplain connections and 
trees entering streams. Many effects 
of climate warlI'ing, however, will 
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have negative consequences for water 
supplies and aquatic organisms, at 
least in the short term, Summer water 
shortages are likely to be exacerbated 
by reduced snowmelt runoff-a prob­
lem affecting the water needs of both 
fish and humans, Severe wildfires and 
more frequent intense rainstorms can 
cause stream changes (heavy sedimen­
tation, streambed scour and loss of 
riparian forests) that result in mortali­
ty and reduced productivity of aquat­
ic organisms, as well as direct threats 
to water supplies and property. Over 
decades to centuries, wildfires and 
floods contribute to maintaining 
aquatic habitat, but the short-term 
consequences of these events are 
socially undesirable, Managers are 
therefore faced with the difficult task 
of formulating strategies that balance 
the long-term benefits and short-term 
risks of these rare events, 

From a habitat standpoint, main­
taining as much water as possible in 

Figure 1. 

Ex�mples of the effects of climate c1lallge 011 wate,' quality: (a) shl'inkillg pel'elUual 
d/'al1lage lletwol'k of headwatel' st,'earns; alld (b) extl'eme low flolVS dlll'illg the d,'Y seas01l. 

streams and lakes during dry periods 
is an effective way of combating the 
harmful effects of climate change, 
and there will be obvious benefits to 
downstream water users of keeping 
flows as high as possible. Connecting 
rivers to their floodplains by allowing 
them to meander and maintain sur­
face connections to floodplain ponds 
provides a safety valve that helps 
reduce the scouring effect of high 

flows on spawning locations, pro­
vides refuges for aquatic organisms, 
and improves water quality. Some of 
the ways small woodland owners can 
help buffer the adverse effects of cli­
mate change include: 

• Minimize increases in water tem­
perature by maintaining well-shaded 
riparian areas. 

• Maintain a forest stand structure 
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that retains snow water and pro-· 
motes fog drip, and reduces the "rain 
on snow" effect associated with forest 
openings in the transient snow zone. 

• Disconnect road drainage from 
the stream network by diverting 
runoff away from active channels to 
soften discharge peaks during intense 
storms . 

• Ensure that fish have access to 
seasonal habitats, e.g., floodplain 
ponds in winter or cool water areas 
msummer. 

• Protect springs and seeps from 
water appropriations that would 
lessen habitat quality and down­
stream water availability. 

Wildfires 

Wildfires cause immediate increas­
es in water temperature, although 
direct heating is brief. Some fire retar­
dants used to control wildfire contain 
chemicals that can harm aquatic life 
if present in sufficient concentrations. 
More significantly, however, sediment 

14 , NORTHWEST WOODlANDS. SUMMER 2011 

concentrations 
usually rise in the 
post-fire environ­
ment, watersheds 
become more 
prone to land­
slides, peak flows 
often increase dur­
ing storms, stream 
food webs are 
altered, and loss of 
riparian vegetation 
leads to higher 
prolonged stream 
temperatures. All 
of these changes 
can be harmful to 
fish and they typi­
cally cause prob­
lems for down­

IlIVasive I'ipm';an plants such as Japanese kllotweed call spl'ead 
asexually through I'hizome ji'agmelltation, spawllil/g isolated 
plams (a) tlUlt coalesce to foml dellSe thickets, Watel' quality 
impacts of t/,ese ;I/vade/'s a/'e pool'ly ul/del'Stood, 

stream water users. Nevertheless, the 
role of wildfire in maintaining long­
term habitat complexity has been 
shown in several recent studies. 
Wildfires have been found to be a cat­
alyst for delivering trees and boulders 

to streams. These fire-derived materi­
als can function as aquatic habitat for 
more than a century and help main­
tain the productivity of salmon and 
trout. 

The debate within the natural 
resource community over what are 
appropriate pre- and post-fire forest 
treatments goes far beyond maintain­
ing clean water, and therefore it is use­
ful to consider the issue of stream 
protection in a much larger context. 
Because climate change will lead to 
more and hotter wildfires for a variety 
of reasons, the question arises: "What 
can be done to reduce short-term 
damage to aquatic and riparian con­
ditions while conserving the long-term 
habitat benefits of fire?" At present, 
there are no simple answers to this 
question. Fuels reduction treatments 
may be worthwhile in riparian areas 
where the risk of intense fire is very 
high, but some riparian zones are not 
likely to bum severely and fuels treat­
ments may compromise aquatic habi­
tat development and harm water 
quality if they reduce wood recruit­
ment, alter floodplains, and damage, 
stream banks, Likewise, post-fire 
treatments such as salvage logging 
and erosion control using hay bales 
may be appropriate in some locations, 
but inappropriate in others. 

Family forest managers are encour-



aged to examine the recent literature 
on wildfires and water quality in the 
western U.S., as perspectives on the 
role of fire have changed over the last 
decade and future fire regimes will dif­
fer from those of the past. The topic 
of fire management and water quality 
protection will continue to be of inter­
est to scientists in the coming years. 

Invasive species 

Invasive species are not usually 
associated with clean water issues in 
the Pacific Northwest, but they may 
have a significant impact on water 
conditions such as nutrient concen­
trations. Many invasive aquatic 
species (plants, invertebrates, and 
fish) are concentrated in coastal and 
interior lowlands where many family 
forests are located, and invasive ripar­
ian plants are spreading throughout 
the Pacific Northwest at a rapid rate. 

For example, several varieties of 
Asian knotweed are considered 
threats to native vegetation and are 
invading many watersheds where they 
are capable of displacing native 
shrubs and trees (see Figure 2). The 
proliferation of invasive species will 
be aided by climate change, more fre­
quent wildfIres, and expanded human 
development. Although there are pro­
grams in place to detect and control 
some unwanted invaders, many will 
simply become part of our future 
forested landscape, 

We have a very incomplete under­
standing of the impacts of invasive 
species on water quality and quanti­
ty. In some parts of western North 
America dense growth of non-native 
species such as tamarisk have low­
ered streamflow by taking up water. 
Whether reduced flows can be attrib­
uted to invasive riparian plants in the 
Pacific Northwest is not clear and 
probably unlikely in high-rainfall 
coastal areas. Programs aimed at 
eliminating invasive plants for habitat 
reasons, however, often rely on herbi­
cides to kill these aggressive invaders 
and multi-year treatments are COll­

mono For species such as knotweed, 
stem injection of herbicide by hand 

is often the method of choice, with 
the added benefit of reducing entry 
of the chemical into streams com­
pared to application by spraying; 
however, this method is labor inten­
sive. However, there are few scientific 
studies of the effects of invasive 
species on small woodland streams, 
and more work is needed. 

Establishing realistic dean water goals 

Climate trends, a changing fIre 
regime, invasive species, and a num­
ber of other factors related to human 
development will make it more diffi­
cult for streams in forested water­
sheds to conform to existing water 
quality standards. One conclusion 
seems clear: We will not be able to 
restore streams to conditions that 
existed prior to Euro-American settle­
ment. Instead, we face a future in 
which conditions, even in the most 
pristine watersheds, will differ from 
the past. For some fish, especially 
those adapted to cold waters, the 
environmental margin between sur­
vival and local disappearance will 
grow thinner. This poses a challenge 
to water quality regulators to develop 
clean water goals that are realistic in 
the face of inevitably changing condi­
tions, and to small woodland man­
agers to develop conservation strate­
gies that strive to reduce risk in those 
circumstances where aquatic 
resources are imperiled. In the Pacific 
Northwest, scientists are actively 
investigating methods of identifying 
environmental "hotspots" over large 
geographic areas (places where pre­
dicted changes and highly sensitive 
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species overlap) , in which tempered 
water quality expectations can be met 
by innovative management approach­
es that provide for effective water 
stewardship. III 

PETER A. BISSON is a research fish­
eries biologist for the USDA Forest 
Service, Pacific Northwest Research 
Station, in Olympia, Wash. He can be 
reached at 360-753-767101' 
pbisson@!s.fed us. 
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