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Public concern about adequate supplies supplies, reduce flooding, secure favorable conditions ee 
of clean water led to the establishment of water flow, protect the forest from fires and depre- a 

in 1891 of federally protected forest dations, and provide a continuous supply of timber 

reserves. The Forest Service Natural By 1915, national forests in the West had been 
Resources Agenda is refocusing the agency on its established in much the form they retain today. These 

original purpose. national forests, which included 162 million acres in Y ¥ 
This report focuses on the role of forests in water 1915, were essentially carved out of the public gh 

supply—including quantity, quality, timing of release, domain. At that time, few Federal forests were desig- BS 
flood reductions and low flow augmentation, econom- _ nated in the East because of the lack of public + 
ic value of water from national forest lands, and eco- domain. Public demands for eastern national forests SS 

nomic benefits of tree cover for stormwater reduction resulted in passage of the 1911 Weeks Act, authoriz- Se 
in urban areas. ing the acquisition of Federal lands to protect the Po 

watersheds of navigable streams. From 1911 to 1945, ~ o 

about 24 million acres of depleted farmsteads, stump- SS 

HEALTHY FORESTS ARE fields, and burned woodlands were incorporated into oe 

VITAL TO CLEAN WATER the eastern part of the National Forest System. - 
Forests are key to clean water. About 80 percent of the This report focuses on the role of forests in water a 

Nation’s scarce freshwater resources originate on supply—including quantity, quality, timing of release, é 

forests, which cover about one-third of the Nation’s flood reductions and low flow augmentation, econom- we 

land area. The forested land absorbs rain, refills under- ic value of water from national forest lands, and eco- pe. 

ground aquifers, cools and cleanses water, slows storm nomic benefits of tree cover for stormwater reduction ree 

runoff, reduces flooding, sustains watershed stability in urban areas. ay 
and resilience, and provides critical habitat for fish and mee 

wildlife. In addition to these ecological services, forests ee 

provide abundant water-based recreation and other WATER IS THE CENTRAL ORGANIZER ‘eo. 
benefits that improve the quality of life. oF EcosysTEMs Cd 

Throughout human history, water has played a cen- de 

tral, defining role. It has sculpted the biological and om 

MAINTAINING AND RESTORING WATERSHEDS physical landscape through erosion and disturbance. es - 

WERE PRIMARY REASONS FOR ESTABLISHING The amount, place, and timing of water are reflected aro 
THE NATIONAL FORESTS in the vegetative mosaic across the landscape. Water aed 

Use and development of the water resources of the has also played a key role in shaping the pattern and ee 
United States underwent major changes during the type of human occupancy; routes of travel and trans- wide 

19th century in response to the growing demands of a portation, patterns of settlement, and the nature and S 

population that had increased nearly 20-fold since the scope of human land-use all owe their characteristics EA 

founding of the country. Westward expansion, and largely to water regimes. ¢ 
navigable rivers, canals, and harbors for transporta- Conversely, social demands on the water resource , 

tion transformed the Nation’s economy. As the Nation system have produced major effects on virtually every 

experienced this period of massive development, aspect of that system including quality, quantity, dis- co 

major problems emerged from overuse and poor man- tribution, and form (for example, white water vs. ¥ A ™ 

agement of its water resources: impoundments). init 
@ Urban water supplies were a major source of The human uses and values of water shape how it mie | 

disease. is managed, and the biological and physical character- ye 

@ The capacity of many lakes and streams to assimi- istics of water shape human values and uses. Thus, oO” 

late wastes was exceeded. water resource management requires a systems . 

@ The survival of people living in arid or flood-prone approach that includes not only all of the constituent -_ _ 

areas depended on unpredictable precipitation parts, but also the links, relations, interactions, con- Z rhe ~ 

patterns. sequences, and implications among these parts. ae 

Traditionally, water has been valued as an engine of sme 

The 1897 Organic Administrative Act said these development and as the source of commodity and util- -) 

forest reserves were to protect and enhance water itarian values to society. It has sustained agricultural wZ 
2-4 
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ie production, grown forests, and powered cities and forests. The actual values of this water yield are almost 

ee industries. Today, these values remain, but they have certainly higher, but how much higher is not known. 

cut been joined by a variety of others. Water is the basis 

. for many of the recreational and amenity values people How Should Municipal 

5 * seek. Increasingly, science shows, and managers rec- Watersheds be Managed? 
ns ognize, the key role of water flow regimes in ecosys- One issue is whether municipal watersheds should be 

oe 2 tem function and processes. Adequate flow and water placed under active or passive management regimes 

= quality are essential to maintaining key fish species to sustain supplies of high-quality water over the long 

- and fisheries, which in turn, are sources of many eco- run. Many Forest Service specialists think that water 

ees nomic, cultural, and spiritual values. supplies can be best protected by actively managing 

aT Across the Nation, significant challenges to these watersheds to maintain forest vegetation and 

owe resource managers, scientists, and citizens are pre- watershed processes within their natural range of 

o- sented by emerging conflicts over providing high- variation. Conversely, many people in urban centers 

Bot quality, abundant flows of water to sustain a believe that, in the interest of water quality and safety, 

OSS id burgeoning population, an agricultural industry, his- people should not alter watersheds in any way, other 
toric salmon runs, and populations of other threat- than to divert the water. Scientific evidence indicates 

ened aquatic species. that watersheds can be effectively managed for safe, 

high-quality water and still provide other resource 

ia outputs as byproducts. 

ess QuESTIONS ABOUT THE ROLE OF 
oe Forests IN WATER SUPPLY Can Forests be Managed to 
ed Improve Stream Flow? 
Ys How Much Water Comes Flooding and sedimentation from cutover lands was 

fe from the National Forests? one of the primary reasons for establishing national 

ph >. Excluding Alaska, about two-thirds of the Nation’s forests. The timing of water yields was also an impor- 

es runoff comes from forested areas. National forest tant issue, especially the desire to augment late-sea- 

~~ lands contribute 14 percent of the total runoff. son flows. 

fF ; National forest lands are the largest single source of Vegetative cover and on-site control measures 

y water in the United States and contribute water of effectively reduce flood peaks. However, significant 
ce) ‘ high quality. More than 60 percent of the Nation’s shifts in the timing of late-season runoff are not likely 

ed S runoff is from east of the Mississippi River, where 70 to be achieved through managing forest vegetation 

~ pe percent of the Nation’s private and State forests are and snow across national forest lands. Treatments 

ie located. National forests in the East are responsible that restore slopes, meadows, and channels; increase 

hei s for 6 percent of this runoff. National forests in the the routing time between precipitation and runoff; 

S 0 West provide proportionately more water (33 percent) and recharge ground waters can be expected to have a 

\e4 because they include the headwaters of major rivers greater effect in sustaining late-season flows. 

a and forested areas of major mountain ranges. Forest Although theory suggests that vegetation manage- 

Fw Service literature from the 1940’s to the present has ment can produce more streamflow, for a variety of 

"ies claimed that 50 to 70 percent of the Nation’s runoff reasons, general water-yield increases through forest 

ee , comes from national forest lands. It is now clear that management are likely to fall in an undetectable 

* those claims are overstated. range. The data suggest that relying on augmentation 
o 4 from national forests will not be a viable strategy for 

ny What is the Value of Water from dealing with water shortages. Greater gains can be 
> National Forest Lands? made by reducing water consumption, improving con- 

; We calculate the marginal value of water from all servation, and establishing water markets to allocate 

oe, national forest lands to equal at least $3.7 billion per scarce supplies more efficiently. Providing cold, clear 

ef year. Annual value of water from national forest lands waters of high quality for aquatic organisms and 

is greatest in the Pacific Northwest and Pacific South- human use is probably the proper focus for managing 
33 west Regions, and lowest in the Southwest Region. water on the National Forest System. There is relative- 

of These values represent a lower limit on the range of ly little management can do to increase total water 

om values attributable to waters flowing from the national yield, but forest management can have major effects 
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on water quality—affecting temperature, nutrient terrestrial wildlife. The relicensing effort offers a cost- ee $ 
loadings, sediment yields, and toxic contaminants. effective, immediate means to address the goals out- oe 

lined in the Natural Resources Agenda and Clean a 

What is the Agency’s Role in Protecting Water Action Plan. ‘ 

Instream Flow and Ground Water? 
The Forest Service must actively participate in the What is the Agency’s Role in aoe 

processes that allocate surface water, ground water, Conserving Aquatic Biodiversity? yt 

and water rights. To be effective, this participation National forest lands and waters play a pivotal role in et 

must be timely and of impeccable technical quality. anchoring aquatic species and maintaining biodiversi- £ er 

Three needs stand out: ty. More then one-third of national forest lands have ve 

@ Forest plan revisions should incorporate instream been identified as important to maintaining aquatic ees 
flow needs to maintain public values. When a State biodiversity. Five recent, large-scale, ecosystem-based et 

undertakes a basin-wide adjudication of water Forest Service assessments identified networks of ae 

rights, all beneficial consumptive and instream aquatic conservation watersheds: the Northwest For- a 

water uses on national forest lands should be est Plan, the Interior Columbia Basin Ecosystem Man- ies 

claimed in accordance with State and Federal laws. agement Project, the Tongass National Forest Land ee 
@ Early and intensive collaboration among existing Management Plan, the Sierra Nevada Framework Pro- = 

and potential water users is likely to be the most ject, and the Southern Appalachians Assessment. Rae 

effective approach. Public and interagency collabo- Such a commitment and a special effort of lands to ie 
ration in forest planning has great potential for the purposes of aquatic species conservation could be ps 

solving problems and achieving acceptable solu- regarded as the core of the national forest aquatic and vers 
tions, lessening the costly litigation common to biodiversity conservation strategy. pe 

water rights issues. Meee 
@ In many places, the Forest Service lacks the tech- Can the Watershed Condition on a y, 

nical expertise in hydrology needed to protect National Forests be Restored? hn 

instream flows. Our present workforce of in-house The most comprehensive landscape-scale assessment e 

expertise must be conserved and enhanced if costly to date—the Interior Columbia Basin Assessment— fa 

failures are to be avoided. found that the momentum from past events will push oe 

the system further from the desired condition over os 

What is the Agency’s Role in the decades to come. Even with aggressive manage- eens 
Hydroelectric Relicensing? ment, that momentum will not be overcome within ee 

From the 1940’s to the 1960’s, 325 hydroelectric proj- the next 100 years under projected funding. Progress e365 

ects were licensed and built on the national forests. toward forest health restoration can be expected to wy 

These facilities have provided power and recreation proceed very slowly. In the interim, vegetative compo- Pesto 

for the Nation. However, many of these projects have sition and structure at the landscape scale will be ys me 

also had significant adverse effects on national forest determined by unnaturally large, high-intensity fires. , 

resources. These findings suggest that it will not be feasible to a 

During the next 10 years, more than 180 of these restore all degraded areas. We will have to strategical- ; 

projects come up for relicensing. The relicensing ly focus restoration efforts on selected watersheds ee 

process presents the only opportunity for the Forest where we can hope to make a meaningful difference. ae 

Service to address resource damage, mitigate future a WP 
adverse effects, and significantly influence how these What is the Role of Urban a 
projects will operate for the next 30 to 50 years. Forests in Water Supply? é 

Forest Service participation in the relicensing Counties classified as “urban” contain one-quarter of Qe z 

process could strengthen mitigation and restoration the total tree cover of the coterminous United States. iy 
programs on national forest lands that would lead to Urban trees affect water quantity by intercepting pre- 3 . 

improved aquatic habitats and increased water quali- cipitation, increasing water infiltration rates, and Sao 

ty. Estimates of these benefits to national forest lands transpiring water. They can materially reduce the rate & JQ 

exceed a billion dollars. Potential benefits include new —_ and volume of storm water runoff, flood damage, cam. 
and upgraded recreational facilities, restored instream stormwater treatment costs, and other problems oe 

flow regimes, and enhanced habitats for aquatic and related to water quality. voz 
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re The Agency Challenge. clear standards for water quality were set by Federal 

ey The challenge for the Forest Service will be to simul- and State agencies. Despite water quality 

as taneously perform the following: improvements resulting from applying these 
te @ Systematically restore damaged watersheds on the standards, many streams in the Nation are still highly 

Pr national forests. altered from their natural cycles. Under human influ- 

is lH Mitigate additional watershed damage from land ences, neither the range of natural conditions nor the 

eo uses and the inevitable major wildfires. full expression of ecological interactions between 

<u Foster partnership efforts to meet the most press- aquatic and terrestrial ecosystems is permitted. 

ing watershed restoration needs when they fall Many factors affect water quality, production, and 

ye outside of national forest boundaries. quantity. The national population will nearly double 
oe within the next 50 years. America’s population is get- 

nd ting older, more ethnically diverse, and concentrated 

lod IssuES AND POLICY in urban areas. The population of the West has 
oe 33 Maintaining supplies of clean water and protecting increased 50 percent in the last 20 years and is expect- 

SS ee watersheds were major reasons why public domain ed to increase another 300 percent by 2040. Much of 

C forests and rangelands were reserved. It was the head- the West was unproductive as farmland until lands 

waters of the western rivers, and cutover and eroded began to be irrigated in the late 1930’s. As a result of 

3 lands in the East, that became the National Forest population growth, large-scale reliance on irrigation, 

ies System. With passage of environmental laws, such as and a host of other factors that have increased water 

ie the Clean Water Act and Endangered Species Act, use, water in western streams is generally over appro- 
o. 

3 Or“—u~K 

re Figure |. National forest watersheds integrate multiple processes ea Ne = 

: ie and issues that must be considered in aggregate. Isolated, ay Sag ti aoe / 

es single-issue solutions won't work. Et el ay oN hy? An? 

ore MTT A os a, 
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priated (Moody 1990, NRC 1992). In Oregon and species in the country. National forest lands influence cae 

Washington, 40 to 90 percent of the land areas of indi- 181 of these watersheds and will be the anchoring “e 

vidual national forests west of the Cascade Range crest habitat for nearly all of the west coast salmon and a 

are in municipal watersheds. The population surge in trout populations. 

the West is increasing the diversion and consumption 

use of water and, at the same time, demand for water- INTERPLAY AMONG IssuES yee 
based recreation (Brown et al. 1991). In addition to the agency’s need to consider each of 5 

This trend will continue and intensify. Most recre- these issues independently, the interplay among them ey 

ation in national forests is associated with some body must also be considered (see figure 1). For instance, a - 

of water (lakes, reservoirs, or streams). Recent publi- many of the reservoirs in national forests were built to io 

cations (Gillian and Brown 1998) have more closely meet many different needs, including water for agricul- nes 

linked instream-flow issues to recreational activities ture. On the west side of the Oregon Cascades, only 5 ws 

and have described the complex relationships of percent of the water that agricultural water rights ab 
recreation uses and water. For example, even without holders are entitled to has been claimed. If they begin so o03 

incorporating many of the economic facets of the to claim more of their entitlement, flows, water quanti- oe 
recreational uses documented in the arid West, the ty, and recreation will likely be affected in major ways. ee 

value of instream flows for recreational fishing is Moreover, several species of salmonids already listed ee : 
greater than the value of that water for irrigation under the Endangered Species Act need more water in 4 
(Hansen and Hallam 1990). certain locales. Recognizing the loss of natural func- ee 

There are more than 180 non-Federal dams on tion and natural hydrologic regimes in these highly im 
national forests that provide hydroelectricity as well altered streams, the Forest Service has been pursuing oe 

as recreation. These dams are due for relicensing in Federal water rights and adjusting conditions in spe- per 

the next 5 to 10 years. The Forest Service, under the cial-use permits to require bypass-flows. Changes of me, 
Federal Power Act of 1920, is legally bound to condi- the status quo in water appropriation deeply concern oh 

tion the licenses to mitigate the effects of these dams western State governments and senior water-rights wie 

on fish, wildlife, water quality, and recreation values. holders. Regional climate shifts and global climate ° 

The Nature Conservancy (1996) and other recent change could further exacerbate these issues and con- ae 

assessments have described the deteriorating condi- found them with other water issues. fond 
tion of freshwater species and ecosystems in the Unit- Various Federal interagency water initiatives are = 

ed States. More than 300 freshwater species are listed addressing aspects of these issues. But, to date, there Be 

or proposed for listing under the Endangered Species has been no effort to characterize the particular role snd 

Act. More than 37 percent of native fish species are at of national forest lands in supplying the Nation’s he 

risk of extinction, including all of the major popula- water, or to define the role of Federal lands and water i 
tions of salmon and steelhead trout on the west coast in the matrix of State and private lands. y 

south of Alaska. National forest lands contain the best The Nation’s water resources face growing scientif- ie 
habitat and strongest remaining populations of most ic, management, and political challenges. The Forest f 

of the species at risk. The Nature Conservancy esti- Service will play a major role in these discussions, 5 

mated that protecting and restoring 327 watersheds improving the ability of policymakers, managers, and 

(~800,000 acres each) or 15 percent of the total num- citizens to develop options, anticipate consequences 2 # 

ber of subbasins in the United States would conserve and implications, and fashion responsive, informed 37 eos 
populations of all at-risk freshwater fish and mussel programs. ¢ ee, 
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Water Quantity and the a 
exonal Foreer: « ational rorests 54 

ORLD WATER SUPPLY to meet most of their needs. That supply, although oe 
Although 70 percent of the Earth’s sur- replenished daily, is both limited and vulnerable to < 
face is covered with water, the amount of human actions and abuse. Over-appropriated rivers z 

fresh water available on land surfaces is and excessive groundwater pumping are serious prob- , 
a tiny fraction of the total; 97.5 percent of the water lems. Many of America’s important food-producing 

on the planet is in the oceans — too salty to drink or regions are sustained by the hydrologic equivalent of ee 

to grow crops. Most of the 2.5 percent that is not salt deficit financing—using water that is not being : 
water is locked up out of practical reach in the vast replaced. The rational use and protection of water * 

icecaps of Greenland and Antarctica. Less than 1 per- resources are among today’s most acute and complex i A 

cent is fresh water, present in the form of groundwa- scientific and technical problems. Shortages of fresh — 

ter, on the land surface, and in the atmosphere. Less water and the increasing pollution of water bodies are ey, 
than eight ten-thousandths of 1 percent is annually becoming limiting factors in the economic develop- o, 
renewable and available in rivers and lakes for human ment of many countries, even countries not in arid ™ Ps 

use including agriculture, and for use by aquatic zones. Under these conditions, assessing and manag- ee 
species (see figure 2). ing water resources is vital. Reliable estimates of a 

Water is continuously cycled between the Earth’s annual streamflows, their fluctuations, and water ta 

surface and atmosphere through evaporation and pre- resources stored in lakes, aquifers, snowpack, and gla- ee 

cipitation. The fresh water that falls on land as rain or ciers are critical to a clear understanding of natural 
snow, or that has been accumulated and stored over water cycles and the effects of human activities. ~~ ie 

thousands of years as groundwater, is what people use All types of waters are renewed, but the rates of io 
renewal differ sharply. Water in rivers is completely es 

renewed every 16 days on average, and water in the Ps 
Figure 2. Only a miniscule proportion of the Earth’s water is fresh atmosphere is renewed every 8 days, but the renewal Pee, 

and available to humans and terrestrial and freshwater aquatic life, periods of glaciers, groundwater, ocean water, and the oe 

making it a most precious resource. largest lakes run to hundreds or thousands of years. a 

These are, essentially, nonrenewable resources. When ra 

97.5% people use or degrade these water supplies, useable ce: 

Oceans © Seas water resources are lost and natural water cycles may SM 

be disrupted. = 
= F y 
Sees ae 
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« Water Quantity and the 
National Forests 

3 rd 

- THE QUANTITY OF WATER than 20 perent of the total surface runoff from the 
epee FROM FORESTED LANDS contiguous 48 States (see figure 3). This is significant- 
<a Forest Service literature from the 1940's to the pres- ly below the estimates of water yield found in earlier 

td ent (Gillian and Brown 1998) has asserted that 50 to Forest Service literature. 
i 70 percent of the Nation’s runoff derives from nation- Water runoff from forested areas, including nation- 

Eel al forest lands. But that assertion is only an often al forests, was derived using the Mapped Atmosphere 

x ae repeated estimate, without a clear empirical basis. Plant-Soil-System (MAPSS) model (Neilson 1995). 

ae More accurate knowledge of how much water comes The MAPSS model simulates the distribution of 
off national forest lands, where it flows, and how it is forests, savannas, grasslands, and deserts with reason- 

oa used is essential for understanding what waters forest able accuracy. It is more accurate for forested than 

a managers are managing, their economic values, and nonforested areas, and confidence is lower in the 
ond the options for their future use. topographically complex and arid Western States. The 
eal In order to answer the fundamental questions model produced annual estimates of runoff per 100- 

es about yield and value of waters flowing from the square-kilometer grid cell in the continental United 

OF hi national forests, we estimated runoff using a sophisti- States. Forested areas, national forest lands, and 

’ cated, spatially explicit simulation model. The model watershed boundaries were overlaid on this grid to 

found that water yields from national forests are less estimate runoff. In addition, runoff was estimated for 

3 the national forests in each of the 18 water-resource 

Bes Figure 3. Proportion of runoff from all forested lands and national forest regions in the contiguous 48 States. 
va pa of the continental United States (upper graph), derived from Neilson, The model accurately reproduces observed month- 

ed 1995. Proportion of runoff from all forested lands and national forest ly runoff. At the continental and hydrographic-region 

- lands east and west of the Mississippi River (lower graph). scales, the model performs well compared to 

: published maps and U.S. Geological Survey data on 

‘ sfcy measured runoff. 

bs. Source of our Nation's Waterways About two-thirds of the Nation’s runoff, excluding 
e- Lee Alaska, comes from forested areas. National forest 

: (1000 icrabaeciasrss pecay ace sere mer mennr Pope ger asda lands, which represent 8 percent of the contiguous 
o . 5 1100 |e reer ered wuld | _U.S. land area, contribute 14 percent of the runoff. 

ee 200 geese seas a Sse National forest lands are the largest single source of 

x ‘ Pe Nit eT a water in the United States. National forests yield 
wd 8 sco ee ee ee ie water of unusually high quality. This high quality 

woe 3 water and its associated watersheds anchor native 
Se B50 | ae scar acstry ies fishes, mussels, and amphibians. Forested watersheds 
ey 5 Oa 7 Pea pee east of the Mississippi River generally receive more 
ed 200 == passesenae === nna p--== rainfall and produce more surface water per unit area 

= 0 than forested lands to the west. They also tend to have 
is National Forest Lands All U.S Forested Lands Total U.S acmore evenidistriburicnlosruncti during the year 

7. 1300 Their floods are usually caused by hurricanes or tropi- 

, es 1200 fpanssnntteennanenns ereenseneenenutnatoretaneensonenenseneasns cal storms, unlike western watersheds in the snow 
ee 1100 ia heer Cae cere zone where spring snowmelt, sometimes supplement- 

o 0] ed by rainfall, causes the annual peak flows. Low flows 
Po = 200 [eee : feces} in the East usually occur during dry summers when 
7 a : & 709 fo - waceneencnsnneenenenecenenenceenerenenenenen evapotranspiration rates are greatest; in the western 

“> é 600 [aces a A aniit, A ee eee mountains, annual low flows usually occur in mid- 

Sn a) winter. More than 60 percent of the Nation’s runoff is 
sae Fe 300 ee 2 se ee 2 fF from east of the Mississippi River, where 70 percent of 

; 200 [eee . era a the Nation’s private and State forests are located. 

2 100 | erat a Serco z | r National forests in the East are responsible for 6 per- 

3 © National Forested Total National Forested Total cent of this runoff (see the lower graph in figure 3). 
Pye Free nore ee fore: Runt act We estimated the actual runoff from national forest 
a Eastern U.S. Western U.S. lands for the 18 water resource regions of the 
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contiguous United States (see figures 4 and 5). The Figure 5. The contribution and proportion of water runoff from national , 

greatest yield of water from national forest lands is forest lands to the 18 water resource regions of the contiguous United : 

from the Pacific Northwest (Columbia River plus States. Runoff estimate was derived using the MAPPS model (Neilsen : 

coastal and Puget Sound rivers) and California. These 1995). The bars represent yearly water yields from national forest lands. 

regions have more than 20 percent of their area in Percentages are the proportion of the total runoff from the water resource 

national forest lands. The Tennessee River basin has region that flows from national forest lands. é ; 

about 6 percent national forest lands, but these are the Ba 
wettest parts of the basin and yield much more water _ 38% x 
than their land area would suggest. Although water Ill Funoff from National Forest Lands t 
from national forest land contributes only 6 percent of — __ 70 jp seteeeeerese erties eerste eee re a 

the Missouri River, it is most of the water from aes Se eee ee eee ee 2 oe < 
Wyoming, Montana, and Colorado. Nearly half of the § oe ee ee are ee eet i 
water from the Upper Colorado basin flows from E eee me 
national forest lands, yet it yields only about half the 3 0S SS nS a ie 

water a smaller area of national forest land produces & 30 [Ruataeeay Set ee ie oer I ae Sel uae ae z 

in the Ohio River basin. a Bo i eed bi eM le Pe ae < 

6% 38% 6% 7% 23% oe 
Figure 4. Water resources regions of the United States (Source U.S. Geologic 10 Ti e518 — 3530 _ 4 oR “Soe 34 q 

Survey). | New England; 2 Mid-Atlantic; 3 South Atlantic-Gulf; 4 Great 0 [8% 2 ae = =e ~ 

Lakes; 5 Ohio; 6 Tennessee; 7 Upper Mississippi; 8 Lower Mississippi; 9 ates s oe, rae SS ASS ye eee oo 

Soi Red Rainy: 10 Missouri; 11 Arkansas WhiteRed; 12 Texas Gufi 13 gd Vee oboe oe ee oe z 
Rio Grande; 14 Upper Colorado; 15 Lower Colorado; 16 Great Basins 17 rd ci = x 
Pacific Northwest; 18 California; 19 Alaska; 20 Hawaii; 21 Puerto Rico. % 
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e “ 

Le ed G 

SS v- 
td 

” S 

Go 
oe iw x 4 

Za =f 21 7@ 
20 (5p Puerto ome 

Hawaii Rico ae 
ye fs ee 

ee 
4 ra A 

——_ 

3 es 
Se 

ee



--*. 

Water Quantity and the 
| National Forests 

= ed oc 

FF 

care National forests in the West provide proportionally Figure 7. Stream flows from national forest lands for each region. Because 

5 more water (33 percent) because they include the of the greater rainfall in the Eastern and Southern United States, more 

ww e major mountain ranges and the headwaters of the streamflow per unit area comes from these national forests. 

wd principal rivers. For example, in California, national Roe , : 
ee forest lands occupy 20 percent of the State but pro- 8 Kori 4 i 

ing duce nearly 50 percent of the State’s runoff. The i i i i 
eo Pacific Northwest shows the same pattern. Rocky Mountain | | | 

é The agency is using basins and watersheds in the | i : 

latest rounds of forest plan revisions, regional envi- Southwestern | | 
see ronmental impact statements, and assessments. | 
a Because of higher rainfall in the East, the smaller and Intermountain | i 

td more fragmented national forest lands in the Eastern i i 
= Pacific Southwest | 

or and Southern Regions generate large volumes of ' i i 
“e runoff compared to the contiguous mountain forests Pace Nohwee 

aS de in the Rocky Mountain, Southwest, and Intermoun- i | i 
, tain Regions (see figures 6 and 7). The runoff from Southern ; i i i 

the regions provided the basis for calculating the | ! i 
j marginal value of water discussed in the next section. Eastern i | 
ee 0 10 20 30 40 50 

Si National Forest System Streamflow 
o- Figure 6. The Forest Service has eight administrative regions in the conti- (million acre-feet) 

2: nental United States. The boundaries do not match up well to watersheds 

iy or water resource regions. 
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Comparing water supplies to current withdrawals where water is scarce. The values determined in such eg 

indicates the likelihood that a small change in flow studies or markets are likely to overestimate values a 

would affect off-stream uses. If only a small propor- for water supplies where water is not so scarce. : 

tion of available flow is diverted, off-stream users are @ Marginal values of streamflow in any one use 

unlikely to be affected by a small change in flow, depend on the degree of water scarcity, which in 

except perhaps in a very dry year. This comparison turn depends on localized water demand and sup- ~— 

was performed for the 18 water-resource regions of the ply factors, including the capacities of water facili- s 

contiguous 48 States, with the exception that the ties like reservoirs and canals. Degree of scarcity is x 

upper and lower Colorado regions were combined highly site-specific, which makes transferring val- it 
because so much of the lower basin’s supply originates ues reliably from one site to another difficult. s 

in the upper basin. The proportion of water supply in @ The marginal value of streamflow depends on the ne 3 

each region withdrawn for off-stream use is shown in variety of uses to which the flow may be put. Its Pes) 

figure 8. In general, off-stream users in regions with value for instream uses—producing electricity at oe 

ratios below about 0.2 are not likely to be affected by a hydroelectric plants or providing for habitat, recre- nr 

marginal change in flow. But these regions are large ation, and waste dilution—must be added to values a: 

and areas of shortage may exist even in regions with in off-stream uses. Most diversions to off-stream eo 

very low total ratios of withdrawal to supply. uses consume some water but also provide some oe 

Even though the MAPSS model is biased toward return flows that can be used by others 4 

underestimating runoff, water yields from national downstream. E 

forests are much lower than the estimates that appear @ The marginal value of streamflow in off-stream pe 
in the reports of the Chief dating back to 1947. The uses can be zero in locations with ample water er 

figures reported here are more accurate but not pre- supplies. Depending on recreation demand and Po 

cise enough to use on a forest-by-forest basis. Addi- hydroelectric plant capacities, the marginal value A ei 

tional work is needed to refine the estimates to the of water in instream uses may be positive even in ee 

national forest scale. water-rich areas. td 
@ Although values vary widely from one site to anoth- * 

DETERMINING A WATER VALUE FOR THE er, for typical areas without ample water supply, far 
NATIONAL Forest SYSTEM Far 
The economic importance of water can be character- = 

ized in two ways, by estimating its economic effects in Figure 8. The proportion of water supply that is withdrawn to off-stream Re 

terms of jobs or income, and by estimating what the use in the 18 water-resource regions of the United States. If only a small a) 

public is willing to pay for it. Willingness to pay, the proportion of available flow is diverted off-stream, off-stream users are L4e 

value addressed here, can exist for anything of unlikely to be affected by a small change in flow, except perhaps in very ey - 

value—a market good like bottled water, a nonmarket dry years. (Alaska and Hawaii not included) ieee 

good like a recreational fishing experience, or a so- ra z ; vy ee 
called “nonuse” service like the knowledge that a cer- na a i i i f 
tain riparian habitat is well cared for. Measuring these Great Ba 1 i j 
values is anything but straightforward, and most esti- Colorado , | | ; 
mates are only approximate. cotsrad> [esmomsemmmsss eee 

Most economic valuation studies of water have Rio Grande | i aos 
focused on the marginal value of water volumes avail- eras Gil | | | iF 

5 . Arkansas-White-Red 2 i | ae 
able for instream and offstream uses. The estimated Mee i i ae 
marginal values reflect our willingness to pay for a Souris Red-Rainy | | aha en se iS 
change in the amount of water, and they are of inter- Lower Mississippi i e 0.2 are likely to oes 

i i ississipp! So eee a tharginal b=) a est because management actions typically cause only Upper Mississippi 7 A by ; re 5 w 
small changes. In some water-short areas, water mar- Tennessee r eee a ) 

kets have emerged that also provide indications of aus is i I i i A <5 

marginal values. Evidence from these two sources Mid-Atlantic | ¢ JQ 
suggests that (Brown 1999): New England | | vay. 
@ Economic studies of water value tend to be 0 0.2 04 0.6 0.8 | | 

performed, and water markets tend to develop, Ratio of water withdrawal to supply Se 
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i economic studies and transaction evidence suggest Not all water is diverted for off-stream use and 
eae a marginal value of streamflow delivered to off- much water flows directly to the ocean without pass- 

ie stream uses of roughly $40 per acre-foot, on aver- ing through irrigation canals, municipal diversions, 

° age. A few economic studies report higher values or the like. Therefore, the numbers for water flowing 

y ye - than this for municipal and industrial water, but from units of the National Forest System were cor- 

= i the evidence is too limited to be applied to broad rected to include only the water actually used 

Pe 3 areas in large-scale assessments such as this one. offstream. Data on water withdrawals were taken from 

re @ Marginal values of water in producing electricity at the U.S. Geological Survey (Solley et al. 1998). The 

hydroelectric plants range as high as $40 per acre- percentage of total runoff in each region attributable 
eg foot for flow originating at the headwaters of one to national forest lands was divided by the total runoff 

oe highly developed watershed, but the values are from all lands in the corresponding Forest Service 

fy much lower for most places. Average values per region, as determined by the MAPSS model. The 

@e acre-foot of flow in each of the 18 water-resource resulting fraction was multiplied by the total runoff in 
“ regions (U.S. Water Resources Council 1978) of the each Forest Service region that goes to offstream uses 

Me contiguous 48 States are conservatively estimated based on the U.S. Geological Survey data. The results 
to range from $0.26 to $17.00, with most below $2. __ are shown in column 3 of table 1. 

@ Marginal values of streamflow for recreation differ The lower bound on the value of runoff from For- 

i widely from one site or season to another, depend- est Service lands was estimated by applying the aver- 

HE ing on a host of factors, but evidence from age marginal values discussed above (Brown 1999) to 
e+ economic studies suggests that the marginal value the estimates of water yield shown in table 1 for each 
idl of streamflow for recreation is below $10 per acre- Forest Service region. Withdrawals to offstream uses 

al foot in most places. were valued at $40 per acre-foot, and instream flow 
* @ The total value of streamflow from national forests was valued at $17 per acre-foot in the West and $8 per 

Z depends on the average value over the entire acre-foot in the East for recreation and hydropower 
; 4 amount of use, not on the marginal value. Because combined. Dilution, navigation, and nonuse values 
e- average values may greatly exceed marginal values, were assumed to be nil. The results of these calcula- 

5 the average value of streamflow from national tions are shown by Forest Service region in figure 9. 

! 4 ; forests may be high even where the marginal value The value of water flowing from national forests, in 
f is modest, especially in watersheds where national both offstream and instream uses, is conservatively 

: ¥ ‘ forests contribute a substantial portion of the total estimated to be at least $3.7 billion per year. 
ow water supply. Average values are not observed in This estimate makes it possible to compare the 

Be A the market place and are difficult to measure; total value of the water originating on the national 
See therefore, estimating the total value of streamflow forests with similar values for other forest resources. 
Ze] is difficult. Nevertheless, with appropriate assump- It provides a general idea of the relative importance to 

we) tions and the use of marginal values as a lower 
~ bound on average values, a rough estimate of total Table |. Water Supply from National Forests by Forest Service Region 
Ve value may be obtained. Sources: Derived from Solley et al. (1998) and Neilson (1995) 

ie @ The estimates of runoff from the national forests 
fey: were adjusted to correct for discrepancies between National Eavcat So Notional Raeat 
ee the total land area within the mapped boundaries of Region Wistecan Flow: wOffetreannilice 

En the national forests and the area the Forest Service 
is actually manages. As expected, the difference is Acre-feet Acte-feet 
> greatest in Regions 8 and 9, where the Federal 

~~, holdings are more fragmented. This correction Neste, : Ps2'2 000 Sei 
i a i Rocky Mountain 9,144,792 2,150,811 

' removed the difference between the “gross acreage S6LLWORERH 7.428.051 1.971.245 

> ke and the “National Forest System acreage” (USDA inteemoanean 11,458,855 4,785,689 
, Forest Service 1997). The volume of runoff from Paciiie seuliwest 33,201,475 9,496,005 

7 the national forests as estimated by the MAPSS Pacific Northwest 44,658,346 4,806,316 
y model, corrected to reflect the actual land area Southern 19,041,809 3,587,515 

es under Forest Service management, is the national Eastern 14,714,248 3,376,458 

Ca forest instream flow shown in column 2 of table 1. 
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society of the various resources and equips the public channel maintenance, and such ecological services as oe 

to make informed decisions about alternative uses of aquatic habitats and wetland functions. Third, our oe 

their forests. analysis does not count nonuse values—existence ene 

Water runoff is different from many other value, option value, and bequest value—even though 4 

resources, in terms of the degree of Federal owner- some studies indicate that nonuse values may be sub- 

ship and control. Although the agency generally has stantial. The values estimated through this analysis z 

legal authority to decide about the sale or use of tim- thus represent a lower limit on the range of values 

ber stumpage, livestock grazing, and recreation attributable to waters flowing from the national sk 

access, the Federal Government has not established a forests. The actual values of these flows are almost é ‘. 

legal right to most of the water flowing from the certainly higher, but how much higher is not known. = 

forests. Hard-rock minerals and fish and wildlife pres- Providing cold, clear waters of high quality for ae 

ent a contrasting case, more like that of water runoff. aquatic organisms and human use is probably the ri 

Locatable minerals are owned by the Federal Govern- proper focus for managing water on the National For- i” , 

ment, but the agency does not control access. Fish est System. There is relatively little management can 8 

and wildlife are owned by the State, with access con- do to increase total water yield. But forest management ies 

trolled by the agency and “take” controlled by the can have major effects on water quality—affecting tem- EP 
State. In both cases, although the resources are not perature, nutrient loadings, sediment yields, and toxic s 

owned by the Federal Government, they do have value contaminants. Management can also affect the storage q 

to society, and in both cases the Forest Service esti- capacity of soils and alluvial deposits, marginally affect- in - 

mates and reports on those values. ing magnitude of peak streamflow and the duration of po 

dry-season streamflows. ce 

TRUE VALUE OF WATER Water quality changes affect aquatic habitats, Pe 
1s UNDERESTIMATED downstream water management facilities, recreation P25 

This estimate of of value understates the true value of opportunities, and water treatment costs. Land man- es 

water flowing from the national forests in three ways. agement can cause increases in flood peaks and "e 

First, our analysis counts marginal value rather than reduced channel stability, and impact the ability of - 

average value, even though average values may great- downstream water users to benefit from the stream- Vn 
ly exceed marginal values. Second, our estimates flow. The values of changes in the quality or timing of oes 

ignore values attached to navigation, waste dilution, streamflows have received less attention by = 

economists than has total quantity, partly because oa 
Figure 9. Annual value of water from national forests by region. The mar- quality and timing are more difficult to monitor. The é 

ginal value of water from all national forest lands is at least $3.7 billion economic value of careful forest management—man- mS 

per year. agement that protects soils and water quality and wy. 
; takes full advantage of the watershed’s ability to tem- th 

Region Nee, : | porarily store water and ameliorate downstream flood ey YZ 
damage—calls for additional study, but it is not La 

Rocky Mountain addressed in detail in this paper. The economic analy- j 
i i | sis in this paper provides only a first approximation of. 

Southwestern i the minimum value to society of the waters flowing Coe 

i { i from the national forests. Other measures of value ia 

Intermountain | | attributable to national forest waters remain to be MY 
Ei | | filled in by further studies oa 

Pacific Southwest ~~ 
Sa a eo Pie Noes MAny Communities DEPEND ON es 
fae WATER FROM THE NATIONAL FORESTS ot 

Seuthen, In 1999, the Environmental Protection Agency (EPA) oe 
i estimated that 3,400 public drinking-water systems Sage 

Eastern i i | are located in watersheds containing national forest o 

5 a a a ae 4 lands. About 60 million people live in these 3,400 oo 

Marginal Value of Water from National Forests Lands communities. We will eventually have a more accurate 
(millions of dollars) picture of the role of the forests in providing munici- 97 
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« pal water supplies. All 50 States and many participat- The Siuslaw National Forest in Region 6 has iden- 

ve ing tribes are now delineating the surface watersheds tified 136 public water systems on national forest 
wi and groundwater recharge areas that provide public lands encompassing 36 percent of the forest. Munici- 

. drinking water to the 68,000 communities that rely on pal water supply watersheds encompass 85 percent of 

; od surface water or groundwater for their public water the Rogue River National Forest and 94 percent of the 
J* supplies. This effort will extend over the next 4 years, Umpqua National Forest. 

PY a as required by the Safe Drinking Water Act. In the Northern United States (21 States), 76.5 

Tx In most of the West, a relatively few public water million people are served by water from nearly 4,000 

: systems and watersheds supply most of the popula- surface water systems. National forest lands contain 

os tion. For example, in Washington State, 86 percent of 925 water systems serving about 7.75 million people. 

ax the population is served by a few very large public In Massachusetts, 11 percent of the area of the State 

Ji water systems, nearly all of which draw from national serves the water needs of nearly 7 million people. The 

oe forest lands. However, the 69 percent of public water municipal watersheds there are more than 72 percent 

Poe systems that serve less than 100 connections (see fig- forested. New York City’s municipal watershed is 

“Se ure 10) could also be of major concern to the Forest more than 60 percent actively managed forest. 

“a Service, because of the large number of such systems California’s State Water Project, with 22 dams and 

and the passion with which people pursue protection 600 miles of canals, delivers water that originates 

5 of their water supplies. largely on national forest lands in the Sierra 

Be An update of the 1978 inventory by Region 6 Nevada—more than 2 million acre-feet annually—to 

ee showed that the number of communities in Oregon 20 million urban and agricultural users in both the 

ded obtaining drinking water from National Forest Sys- San Francisco Bay and southern California. The Fed- 

J tem watersheds in 1998 was more than 50 percent eral Central Valley Project includes another 20 reser- 

vi higher than in 1978. Water from national forest lands voirs and more than 500 miles of canals that deliver 

‘ supply about 80 percent of Oregon’s population of 2.8 another 7 million acre-feet to irrigate 3 million acres 

: eae million people. in the Central Valley and provide drinking water to 2 
e- million urbanites. 
FS Figure 10. Washington's community water systems. A relatively small num- More than 900 cities rely on National Forest Sys- 

lA 7 ber of water systems supply large numbers of people. Numerous water sys- tem watersheds, including: Portland, Salem, Eugene, 

y tems serve small numbers of people each, but each of them that includes and Medford, OR; Eureka, Oakland, and Berkeley, CA; 

: oD: 1 National Forest could be an important issue for the Forest Service. Denver, Fort Collins, and Colorado Springs, CO; Hele- 
at 

es S Washington State Community Public Water Systems 

a 

id By Number of Systems By Population Served 

\z > 1000 Connections 
iS 5 197 Systems 
bod 8% 4,133,286 pop. 

nd” 
oy 
Li Fe 

ar >100 to <1000 Pa 
* Connections & 
-@ ° (isl 544 Systems rye 

483,893 pop. 
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ies <100 Connections 
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na, Butte, and Bozeman, MT; Salt Lake City, UT; Reno, _ program of vegetation management designed to a - 
and Carson City, NV; Little Rock, AR; and Ely, MN. maintain the forest system and watershed processes oe 

Relatively more western than eastern cities use within their natural range of variability. Many people my 

national forest water because of the relatively larger in urban centers believe that humans should not alter 

land base in the Western States. watersheds in any way, other than to divert water. The 

Should municipal watersheds be managed under scientific evidence indicates that watersheds can be is 
an active or a passive regime? Many Forest Service effectively managed for high-quality water while pro- : 

specialists believe that long-term supplies of high- viding for other resource outputs as byproducts. + Rist 
quality water can best be sustained under an active a ‘ 
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ae TREAMFLOW REGIMES, streams, downstream effects may be minimized where 

pte TIMING, AND FLoops reservoir operation reduces flood peaks and sediment 
‘ we The experience of widespread flooding accumulates in reservoirs. On the other hand, 

° and sedimentation following on the sustained high-flow releases from dams may 

ne - heels of logging and fire was one of the primary rea- contribute to higher sediment and turbidity problems 

-* sons for establishing national forests. The timing of downstream compared to shorter but higher natural 

pee water yields was also an important issue, especially peak flows. 

™ the desire to augment late-season flows. Extending In the Intermountain and Southwest Regions, the 

the irrigation season and limiting the adverse effects relationship between healthy vegetation groundcover 
ae of drought were also significant concerns. and reduction of summer floods from high-intensity 

oe A wide range of human activities, including forest storms has been well established, as summarized by \ 

vad management, roads, reservoir and dam operation, loss Coleman (1953)(see figure 11). 

oe. of wetlands, development and urbanization of flood- The change in runoff associated with different 

ino plains and other flood-prone areas, and stream chan- degrees of ground cover shows that watershed cover 
AS ake nelizing have been implicated as factors increasing and on-site water control measures can reduce flood 

’ the destructive potential of floods. threats. Similar reductions in flood peaks have been 

A wide range of agencies is responsible for various observed in the East after watershed restoration. For 
"i aspects of flood prediction and control, but no one more humid areas, the effect of vegetation manage- 

eee agency or group of agencies is charged with evaluat- ment and healthy upland watershed conditions is still 

‘en ing the consequences of its actions in relationship to important in limiting erosion and sedimentation 

ae other parties. Although forest practices may increase effects from floods. 

a peak flows and sediment transport from upland Substantial and dependable beneficial shifts in tim- 

Hi ing of peak runoff are unlikely to be achieved through 

a Figure 11. Experimental results of the effects of watershed condition on managing forest vegetation and snow. In the Eastern 
5, rainstorm runoff and erosion (data from Great Basin Experimental Area, UT). United States and to some degree in the West, harvest 

rae 
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activities have increased late-season flows. These environmental, ecological, and biological concerns all eee 

changes are typically short lived, however, because of favor not committing national forest lands to the - 
vegetation regrowth. Sustaining late-season flows is management regimes that would be needed to ry 
an important issue and limited scientific studies have increase water yields. 

focused on the relation between healthy watershed Ziemer (1987) offers one of the best summaries 

conditions and sustaining late-summer flows. Anecdo- _ and evaluations of the potentials and limitations of z , 

tal observations from a variety of watershed and chan- = augmenting water yield on forested lands in the Unit- wit 
nel restoration projects suggest that perennial flows ed States. His findings indicated that for a variety of Pin 
have often been restored to apparently ephemeral reasons, water yield increases are likely to be unde- 4 hd 

channels by managing and restoring vegetation. Many _tectable. Forest research has demonstrated that cut- = 
watersheds and meadows have been incised asa result ting trees, type converting of brush to grass, and wee. 
of poorly located travelways and roads. Other areas snow management can produce increased water eo 
have greatly expanded channel networks as a result of yields. These increases generally come from lands that » ms 
excessive livestock use that produced gullys and receive more than 15 inches of annual precipitation. nese 

incised channels. The effect of these slope, meadow, In general, areas with higher precipitation, typified by cl 

and channel incisions is to drain local groundwater mixed conifer species; spruce, fir, and lodgepole pine ge 

storage and transmit flows downstream more rapidly. forests; and eastern hardwoods produce more yield S id 

This process leaves little effective ground storage to per unit area than other forest types. Ps 

sustain late-season flows or to carry over water stor- Although water-yield increases can result from for- ze 

age into a drought year. Preventing incisions and est management activities, the increases produced by pe 

restoring incised slopes, meadows, and streams could normal silvicultural methods applied in the context of oy 

improve late-season flows (see figure 12). Improving multiple use are modest. Even in wet environments of pan 

these conditions should be a focus of watershed the Northwest (Harr 1983) and the Sierra Nevada of PD 

restoration efforts. Concurrently, additional research California (Kattelmann and others 1983) these Be, 

is needed to understand the process and Pe 

consequences of incision and the values obtained in Figure 12. Comparative rainfall and storm runoff hydrographs, White e@ 
late season flows through restoration activities. Roads Hollow, TN, before and after watershed rehabilitation. Sd 

and their effects on draining slopes and increasing 50 an 4 

channel density need additional study as well. = 

In summary, limited but valuable opportunities aes oP oe 

through forest management could shift the timing of = 4 Sg 

flows. A vital aspect is to prevent or limit incisions in = 0 re 

slopes, meadows, and channels. Treatments that z a - 

restore these areas and thus restore the relation of alee : con 
channels to the floodplains and increase the contact SG a eae RS 
time of runoff on slopes and meadows are likely to 0 7 
recharge soil profiles and shallow ground water reser- j 
voirs, which would greatly increase the likelihood of oe 4 

sustaining late-season flows. a | 

AUGMENTING STREAMFLOW Se F We 
Producing substantial and extensive increases in 2000 eal 
water yields from the national forests does not appear a VS 

to be practical. Research has demonstrated that water & ie 2 > 

yields can be increased by removing vegetation and 2 eee ¢ 

trapping additional snow. But application of the vege- 1000 Ayia 1945 ares: iol ‘ sy 
tation management practices needed to increase flows Mes 
on a watershed scale is limited in practice by Forest . e 
Service mandates to manage for a wide range of es 

resource values. Legal constraints, land allocations, é y 

technological limits, as well as societal values and Die ApeenGys S210} rildur IAiclGeasise 20 we 

re} 
Wl a 

ee 
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er increases could be in the range of 6 percent, if water and quantify the amounts of surface and groundwater 
oe yield were strongly emphasized, but more likely 1 per- needed to meet present and future consumptive and 

Nat cent under normal management. Detecting and meas- instream water uses on national forest lands. When a 

° uring this small change is outside the limits of State undertakes a basinwide adjudication of water 

, “a . current technology (Ziemer 1987). The most produc- rights, all beneficial water uses on national forest 

ind tive areas for this potential would have the shortest lands should be claimed in accordance with Federal 

Ie a duration because of rapid regrowth of vegetation and State procedural and substantive laws and regula- 

es reoccupying the site. tions, unless otherwise directed by the Office of the 

, Properly evaluating augmentation potential often General Counsel. Forest planning should use the 

ee overlooks the legacy of historical forest management most defensible methods and avoid inconsistent and 
ae, actions. Frequently, much of the potential for piecemeal analyses. 

Jab augmentation is already being realized. For example, Early and intensive collaboration among existing and 
ee in the Southwest, Schmidt and Solomon (1981) esti- potential water users is a cost-efficient approach in most 
Doras mated that about 50 percent of the potential was situations. Public collaboration in forest planning can 

Soe already being realized. achieve acceptable solutions and may lessen or avoid the 

@ Strategies for dealing with water shortages should costly litigation common to water rights issues. 

avoid relying on augmentation from national forests In many places, the Forest Service lacks the neces- 
ee as a substitute for practices to reduce water consump- sary technical expertise in hydrology. Our present 

Hes tion and improve conservation. level of in-house expertise must be conserved and 
ee 

rd Ps INSTREAM FLOW REQUIREMENTS Figures 13. Past strategies have been to litigate to secure favorable flows 

we Sustaining viable native populations of aquatic species and protect the public interest. In the future, the agency will incorporate 

ig on national forest lands will require securing instream flows needed to meet multiple-use mandates through forest planning, as 

rs flows that fall within the range of natural variation. well as by litigation and negotiation. 

} oe Natural streamflows exhibit complex regimes, with 

~ = important and life-sustaining variations in their fre- Past Strategies for Obtaining Instream Flows 

quency, magnitude, duration, and timing. Fish and 
l 4 j other aquatic and riparian organisms depend directly 

y on this regime and the habitats that it forms and 
ye 1 maintains. Some departure from these regimes is tol- 

we erable and will not extirpate organisms, but this 
mae threshold is difficult to define. The Forest Service es 

Sz, 4 must actively participate in the processes that allocate ee eae Forest len 

é. water and water rights to secure instream flows suffi- Cost $5 milion Cost: $200K-$500K forest 
Se cient to sustain native populations. In: se tones ping eae eioee peers 

\ State courts control timing, High chance of success in 
\) duration, costs, claims East, Midwest U.S. 

a. Policy Implications Low to High rates of success 
, Forest plans should be integrated with watershed ns Se Se EE ERT 0 ES sae LS, EI Cae a 

oS assessmoe nt (assessments a conducted on all lands Future Strategies for Obtaining Instream Flows 
ee within a watershed not just national forest lands) and 

“4 with watershed recovery plans so that goals are clear 

rs and of sufficient scope to include watershed manage- pes, 

IN ment and restoration opportunities across policy strategy 
ownerships. See figure 13 for examples of past and 

ww) future strategies to obtain instream flows. see 

, Greater involvement of partners and other mem- Leann) 5 Forest Plan 
Po ) aie - . adjudication projects ee 

7 bers of the public in the planning process would likely Daria oe Coat ee $300 $5008 

ro) need a better understanding of the need to integrate Pe ee ee eae. 
yo management opportunities on all lands within a Variable rates of success ba tes 

ye watershed including private lands. Veil rates of success 

a Forest plans, when they are revised, should identify 

) vo 
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enhanced if costly failures, both in collaboration and Table 2. Hydroelectric dams licensed by the FERC in each Forests Service a 

in court, are to be avoided. region, both on and off national forests lands. Data derived from the National aN 
Inventory of Dams maintained by the U.S. Army Corps of Engineers, com- . 

FERC RELICENSING piled and developed by the Pacific Northwest Research Station. i 

From the 1940’s to the 1960’s, 325 hydroelectric proj- 
ects were licensed and built on the national forests Forest Service Region Number on Number off e bs 

(see table 2). These facilities have generated power NFS land NFS land Total : 

and provided recreation opportunities. But building i 

and operating these projects has also resulted in sig- Northern (R1) 9 21 30 f a 

nificant adverse effects on national forest resources. Rocky Mountain (R2) 21 71 92 i 
During the next 10 years, as more than 180 of these Southwest (R3) 3 3 6 Ges 
projects come up for relicensing, the Forest Service mee i = s sae eer 
will have a unique opportunity to determine how alle SOUL est i) me : : Pacific Northwest (R6) 35 4 109 ai 
these projects will operate for the next 30 to 50 years. ag ee Southern (R8) 49 246 295 
The relicensing process presents the only chance for Eastern (RQ) 31 1,318 1,349 ch 
the Forest Service to reverse existing resource dam- Alaska (R10) 15 15 30 a 
age, improve water quality and aquatic habitat, miti- Total 325 1,869 2,194 Bi 
gate future adverse effects, and significantly increase 
recreational opportunities to forest users. ng Z 

The national distribution of dams provides an Figure 14. Hydroelectric dams in the 48 States both on and off national sod 

interesting look at how these dams are spread across forest lands. The largest number of small hydroelectric dams is in the New oy 

national forest lands (see figures 14 and 15). England, Great Lakes, southern Appalachian, and Mid-Atlantic areas. rice 

@ USDA-FS Lands eS 
7 Fras, Hydropower dams: ° 

[ew _\  ————__ : e on USDA-FS Lands a ~ 
DR Re eT. eee e outside USDA-FS Lands [A } € 

ie wi NY tee! ) Fam l tle « jee Sh ERE < “~ 

ete wae eC ) PAE TO 2D ee ot tae Se 

/ ee e7—_| > be 7 + , ye : | fsa = ae °F ° my 3 a f ee E ’ of, FO) 2 , % 

) f Pesci eT ef Se Fee let Aga Nae mins 

\e x Yad 1S _* eee SNe case ib aay j\e ee \ V 
\ pg , (| Se eee cena Og eee fa | EPS 

yop \ RY hg | er op ore 
NM doe ee el NE Cf Sayers q 

ee NS if We. ta Leg tutts* ne (get S . 

Sen > ® NON NIL ee Oe 6] dl eC J Ae 
i {/ "es | mii, \ LO ie Yee OY” vd 7 

—~ —< Sa/ */ | \ >t =y het Ny es 
! Ca ee eee tt ae to | 7 oe 

a ta Nee oe! g No J, Vi. 4 : 5S 

Te Alnclae \ ~~ * 84 8 \ se SO ve 

vl a we SS re J 
Re. | y jee ews 
Ea & Vee, Yo oR 

ao eo (=p Preto | ae) 
Hawaii — Rico am 

_, 
YE 
man 
J: 

13 2 
aS 
Eg



: Water Quantity Issues 
for Forest Planning 

2 Ps 

a There are nearly 2,200 hydroelectric dams in the The regional variability of impacts and numbers of 

pee United States, excluding Hawaii and Puerto Rico; dams suggests that the Forest Service cannot tackle 

owt about 15 percent of these are on national forest lands. every dam relicensing on national forests with the 

° Forest Service strategies for dealing with relicensing same intensity. Nationally and regionally, we must 
or : may differ among the regions because the issues and focus strategically on the basins and dams where we 

“i complexity vary with factors such as dam size, the can expect to achieve the greatest benefits for biodi- 
Me C2 river basin and biological contexts, interbasin water versity, recreation, and ecosystem function in large, 

cand transfers, and cumulative effects. complex, mixed-ownership watersheds. : 

The large-scale hydrologic effects of American The Forest Service has binding statutory authority 
me dams have recently been assessed by Graf (1999). Graf and responsibility from the Federal Power Act (FPA) 
a found that the greatest density of dams and the great- to stipulate license conditions the Federal Energy 

oN est segmentation of river systems in California, the Regulatory Commission (FERC) must include in the 

es Texas-Gulf, and South Atlantic water resource regions new license. To successfully condition these licenses, 

pe (see figures 14 and 15). Regions with high ratios of the Forest Service must develop a substantial and 

wee storage capacity to drainage area show the highest defensible administrative record to support the arti- 
’ potential for changes to instream flows and ecological cles that have been “demonstrated necessary for the 

disruption. The greatest flow effects are in some west- adequate protection and utilization of national forest 
7 ern mountain and plain regions, where dams can resources.” Developing the administrative record 

: store more than 3 years of runoff. The least effects to requires a significant commitment by the Forest Ser- 
ee flow are in the Northeast, Upper Midwest, and North- 

oe west where storage is as little as 25 percent of the Figure 15. Hydroelectric dams in the 48 States on national forest lands. 

vd annual runoff. The largest number of these dams are on the west coast. 
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vice in terms of technical and process personnel and water. In many States, there is little if any regulation oe 

financial support. Relicensing processes normally take or monitoring of the extraction of underground water “ 

5 to 10 years. and there are unresolved jurisdictional questions over c 

Forest Service participation in the relicensing who has control over water extraction within the 

process could strengthen mitigation and restoration boundaries of the forests. 

programs on national forest lands that would lead to The ownership of groundwater is unresolved or Pee 
improved aquatic habitats and increased water quali- unaddressed in many States. For example, the State of ie 

ty. Estimates of these benefits to national forest lands Virgina claims the water underlying Federal lands and S 

exceed a billion dollars. Recreation, fish and wildlife, it remains unclear if such a claim has merit. i. 
and watershed resources are the primary areas affect- Some existing special use permits involve the - S 

ed by hydroelectric generation, and these resources extraction of groundwater on national forest lands, but ae 

stand to realize the greatest benefits from the there is no agency policy on environmental effect at 

relicensing efforts. Potential benefits include new analysis, valuation, metering, or resale of this water. a 

and upgraded recreational facilities, restored instream At least three groundwater-related issues affect Soe 

flow regimes, enhanced aquatic habitats, and national forest lands: oe 

improved wildlife habitat. Recent relicensing experi- @ Some communities want to change from contami- ey 

ences have demonstrated that the benefit-to-cost ratio nated groundwater wells to surface water supplies, " 

can be greater than 30:1; no other Forest Service pro- and national forests are the logical or sole source. ~ 

gram has a higher potential payoff. @ Groundwater extraction by adjacent communities or ‘ah? 

landowners may be drying up nearby streams and oo 
GROUNDWATER affecting riparian vegetation and aquatic habitat. ‘ rz 

The groundwater resource under the surface of @ The status of groundwater ownership within the at 

national forest lands has never been assessed at the national forests is unresolved in many States. The HD, 

national, regional, or forest scales. The U.S. Geologi- Forest Service lacks the scientific expertise and cee 

cal Survey has compiled a national atlas of groundwa- data on the groundwater resources underlying its wes 

ter in the United States, and published detailed lands to effectively cope with these growing issues. P 

regional studies of all major aquifers. Although nei- ed 

ther of these sources show national forest lands, we Policy Implications om 

can infer some things from them about groundwater The growth of urban interface adjacent to the Nation- = 

in some parts of the national forest lands. We also al Forest System has exceeded the agency’s ability to ee 

have access to well logs where wells have been drilled respond to the challenges of increased water demand. 
on national forest lands by the agency or others. Many _— Most current forest plans do not address water “3 
forest acres serve as recharge areas for aquifers in resources in a comprehensive manner. Forests are oo 

nearby valleys that many citizens depend on for their not adequately staffed with technical experts to han- , ; 

drinking and irrigation water. We are unable to quan- dle the issues related to water that evolve faster than % 

tify the amount, timing, or quality of this recharge they can be inventoried. Claims on water originating { 

with available data. from the National Forest System far outstrip the = 

Over centuries, groundwater has been replenished agency’s ability to track them, much less manage the 

by inflows from rivers, lakes, and wetlands. At shallow issues. = 

depths, the water table fluctuates with annual precipi- Starting points for developing an effective approach VES 

tation affecting lake levels and river flows. The value to the complex issues involved in water resources F Wo 

of groundwater depends on the depth of the water management include: a comprehensive inventory of 

table due to drilling and pumping costs. We are not State law, an analysis of conflicts with agency resource As 

aware of any studies that have quantified the econom- management objectives, and a complete inventory of an 
ic values of groundwater functions. Water Rights that are vested in the United States a 

The States vary in their regulation of underground (within the National Forest System). ‘ ,™ 
We. 
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Ps orested watersheds have a well-deserved tive land management systems currently being 

a, reputation for producing clean water. devised as part of ecosystem management and to 

we The Forest Service has conducted long- understand the cumulative effects of multiple man- 

ed term research on the effects of land man- agement actions that overlap in space and time across 

oe; = agement on water quality at experimental large landscapes. 

tnd forests—such as Hubbard Brook in New Hampshire, 

Ke. H. J. Andrews in Oregon, and Coweeta in North Car- ToTaL Maximum Dally LoaDs 
you olina. Research shows that the quality of water in Section 303(d) of the Clean Water Act requires that 

undisturbed forests and grasslands is usually good. In total maximum daily loads (TMDL) be established by 

os managed ecosystems, water quality depends on the States, tribes, U.S. territories, and EPA for waterbod- 

ot particular land-use practices being implemented. ies for which water quality standards are not being 

- Some land-use practices can protect or restore water attained. Such waterbodies are generally referred to as 

mao quality, but others may degrade or pose risks to clean “impaired” or “water quality limited.” Forest Service 

aoe, water. Long-term studies conducted by the Forest Ser- policy is to participate in preparing and implementing 

ee vice have provided much of the current understanding TMDLs. The Forest Service is collaborating with the 

’ “a of watershed processes in forests and grasslands, and EPA and Bureau of Land Management (BLM) to 

such studies will need to be continued to assess the prepare a policy and framework for developing and 
‘ effects of forest management on water quality at land- implementing TMDL’ in forest and rangeland 

gan scape scales and over longer periods of time. environments. 

o.- Most watersheds have several different land uses TMDL’ for a pollutant is defined by the EPA as the 

aed that affect source waters in complex patterns. These sum of the waste load allocation for point sources, 

a/ uses overlap across the landscape and change over plus load allocation for nonpoint sources of pollution, 

7 time. A few studies have examined the interactions plus a load to allow a margin of safety (40 CFR 130.2). 

he among multiple land uses and their cumulative The load allocation for nonpoint sources of pollution 

p~ >, effects over time, but most have examined small includes “natural” background loads and the margin of 

ne watersheds over short periods. More information is safety accounts for uncertainty. The TMDL approach is 

i needed to assist managers in dealing with the com- a mechanism for improving impaired waters and a 

lA p plexity of these interactions for larger watersheds and process for determining tradeoffs between point and 

y longer time periods. nonpoint sources. It provides a focus for future water- 

wa A key action of the Clean Water Action Plan directs shed management actions. 

wd the Departments of Agriculture and the Interior to A collaborative approach by all landowners in a 

ae a consult with other Federal agencies, States, tribes, and watershed is the potential strength of the TMDL 

Se) other stakeholders to develop a Unified Federal Policy process. Its weaknesses are the current technical and 

= | to enhance watershed management for protecting scientific barriers to connecting water-quality 

ae sd water quality and the health of aquatic ecosystems on standards to specific nonpoint sources, particularly 

J is Federal lands. The purpose of the Unified Federal Poli- where the pollutants of concern are native components 

i cy is to ensure a consistent approach to managing Fed- of stream systems, like sediment and heat. Because of 

i; eral lands on a watershed basis, to protect, maintain, highly variable natural background regimes and long 

ae and improve watershed conditions and water quality. delays between the introduction of pollutants and 

eee In summary, forests and grasslands often produce downstream effects, relating water quality standards to 

wh high-quality water. Long- term studies have shown the effectiveness of individual control measures is often 

ae this to be generally true in undisturbed ecosystems difficult or impossible. The lack of precision and relia- 

>a and for some classes of land use. Other forms of land bility limits the utility of the TMDL process in allocat- 
ia use have been found to degrade water quality to vary- ing loads to specific management practices or to 

ing degrees. The most significant water quality prob- individual landowners in forest and rangeland settings. 
545 lems found on national forests are typically sediment Creative approaches will be needed to salvage useful 
+O (turbidity and bedload), nutrients, temperature, and gains from a legal framework that was designed for 

a5 hazardous chemicals. Measures to protect, restore, or point-source pollution control and fits nonpoint source 

oS mitigate water quality have been devised for many control poorly. The Forest Service should continue to 

ie management practices. New research will be needed develop and monitor best management practices, 

Ke to understand the effects on water quality of innova- ensure a high rate of implementation, and revise those 
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practices that are not effective, as the fundamental cause severe and chronic water pollution. In the early e 
basis of our water quality management program. 1990's EPA proposed that discharges from abandoned > 

New technology developed by EPA and the Forest mines be subject to permits under the Clean Water Act. Pi 

Service for temperature monitoring uses forward-look- _ As an alternative, a “watershed approach” agreement 

ing infrared radar to provide a spatially continuous was made to coordinate the efforts of all land managers 
thermal profile over hundreds of miles of streams. and owners to efficiently and comprehensively address . 

This technology is providing a framework for restoring _ restoration projects in entire watersheds, rather than 
water quality and a picture of what sections are meet- spot-treating individual sites. Key steps in the intera- f 
ing and not meeting water-quality standards for tem- gency agreement include setting priorities—among be 

perature. This relatively cheap and accurate method is watersheds in each State and mine sites within each > 

an important tool in providing landscape context to priority watershed—and monitoring. Several ~ 

water-quality problems. watersheds were selected as pilots, including Boulder us 

River in Montana and Upper Animas River in Colorado. 2 

ABANDONED MINE LANDS AND Now included in the Clean Water Action Plan, coopera- we 
HazarDous MATERIALS SITES tion and collaboration among States, Federal agencies, os 
At least 38,000 abandoned mine lands and hazardous and tribes is fundamental to the watershed approach. re 
material waste sites exist on national forest lands. This program is relatively new, and few mines have le 

These sites, most common on western forests, often been completely restored. + m 
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le 

e ational forest activities have affected to date—the Interior Columbia Basin Assessment— 
ie water quality and productivity of the land. current condition of forest and rangeland areas had 
a Problem watersheds and processes are drastically departed from the historical condition. 

he often masked by the size of the landscape, Fire suppression and harvest of the large pine trees 
en - or noticeable only when flooding or other disturbances resulted in the buildup of fuels and changes in the 

= Sind occur. Although most watersheds on national forests ponderosa pine forests. Rangelands have been invad- 

oe es appear healthy on a large scale, extensive localized ed by exotic weeds. Different management scenarios 

— rehabilitation needs still exist on these lands. were modeled out over the next 100 years. 
Concerns include soil degradation, lack of vegeta- The model found that, at the landscape scale, cur- 

es tive cover, eroding stream channels, gullies, rent momentum toward further departure from the 
ae landslides, abandoned roads, and compacted range- desired condition will not be overcome in the next 

Y ’ land. Some watersheds can be restored by emphasiz- 100 years, even with the most aggressive proposed 

bd ing land management requirements and practices. management. Management could not reverse the 

reins Some watersheds are so seriously affected that mak- trend of forest changes at current or reasonably fore- 

ee ing a difference will be hard. Other watersheds are seeable levels of staff, activities, and budget. 
l 4 expected to respond to intensive investment in ero- The sobering news is that, in the Interior Colum- 

sion control features. Some types of work are inten- bia Basin, forest and range health restoration will pro- 

sive, structural, and expensive for a relatively small ceed at such a slow rate that unnaturally large, 

heh site and need to be monitored and maintained. Bio- high-intensity fires will continue to reset landscape 
ee logical treatments, like seeding, are extensive and vegetation. This is probably true in many other areas 

2 require little maintenance. as well. These findings suggest that a more realistic 
( Disturbances in forest and grassland vegetation assessment of the prospects for success is needed; 

“i from drought, wind, fire, insects, and diseases are part _ effective restoration of all degraded areas is simply 

of properly functioning ecosystems in watersheds. not feasible. We do not have the resources to make a 

os: However, some past management practices—such as difference at landscape scale unless we strategically 

°- fire exclusion, timber harvesting, and human develop- focus our restoration efforts. Focusing on selected 

y ment—have created watersheds that experience more watersheds at the scale of 200,000 to 500,000 acres, 

y frequent or intense fire disturbances than in the past. where we can hope to make a difference, is a more 

y Many of these forests and grasslands are overcrowded realistic and promising approach. 

5S Y 4 with increased susceptibility to drought, and insect 

mo and disease outbreaks. The excessive amounts of dead © WETLANDS AND RIPARIAN AREAS 
~ A wood and grass, especially in watersheds that histori- Of the nearly 192 million acres managed as national 

o cally burned at frequent intervals, heighten the risk of forests and grasslands, fewer than 10 percent are con- 
rey high-intensity, destructive fires. Large-scale vegetative sidered wetlands and riparian areas. Higher percent- 

ws disturbances in a watershed adversely affect waterbod- _—_ages are found in Regions 8, 9, and 10 with 
AY ies by increasing soil erosion and nutrient runoff. significantly lower percentages (less than 2 percent) in 

« With dense stands of vegetation and large amounts of the arid and semi-arid portions of Regions 1, 2, 3, 4, 5, 
iv dead fuel on the ground, the size and intensity of fires and 6. These are rough estimates because the Forest 

in can increase significantly and be accompanied by Service has not conducted specific inventories of these 

ee greater risks of erosion, severity of floods, and areas. Because of their limited extent and usually nar- 

A decreases in water quality. row configuration, wetlands and riparian areas have 

re The long-term view is that healthy watersheds can often been mapped as inclusions in larger mapping 

. only be achieved if the ecosystems on the watershed units during soil surveys, range analysis, and other 

are healthy. Watershed restoration includes recovery inventory and analysis efforts. A more definitive esti- 

of natural timber and grass stands and fuels composi- mate is needed for improved management. 
ey tion. Thinning, prescribed burning, and other man- These areas are often the most productive and 

o agement projects are needed on a watershed most used portions of the landscape because they 

) (landscape) scale to significantly alter the predicted have more available water, deeper and more fertile 

3 course of events leading toward large-scale erosion, soils, robust vegetation, and cooling shade. Riparian 
Rae flooding, and nutrient loss on disturbed watersheds. and wetland areas also receive the most intense use 
a In the most comprehensive landscape assessment because they provide abundant forage for wildlife and 
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domestic livestock, serve as transportation corridors, Figure 16. Road failures are strongly related to slope position in this re 

commonly produce quality timber, concentrate recre- northern California watershed. Note that most of the failures are in middle - 

ational use, and may hold valued minerals. and lower positions, with only three in the upper slope position (USDA : 

The total grazing use of Federal lands has decreased Forest Service 1999). Effects vary greatly among roads, and substantial F 

steadily since the mid-1950’s. However, in the Pacific effort is needed to distinguish high-impact and low-impact roads to set pri- 

Northwest, grazing has increased on private lands near _orities for watershed restoration. Poe 

waterbodies and in riparian areas, bringing correspon- a 

ding increases in grazing-related damage to riparian : 

function and watershed condition. Pape, oe . 
me Les : Slope Position — Layer A 

The condition of riparian areas and wetlands varies Watershed — Scale Ss 
considerably across the Nation, depending on a num- Bluff Creek Watershed a ne 

ber of physical and land use factors. Estimates indi- Orleans Ranger District gs oe 
cate that conditions on national forest lands are good Six Rivers National Forest & ~\ me 

in over 90 percent of Alaska, 70 percent of the East, oe ae 

60 percent of the South, and in the West ranges from Ji f we SH f 

over 50 percent in the more humid sections to less | fey y e 

than 30 percent in semiarid and arid areas. Reasons y d Sf S EZ) S 

for poor conditions vary significantly across the coun- a pe L 

try. Past timber harvest, roading, recreation, and a i Tie by. NR ay = - 

urban encroachment account for much of the prob- D Dl Lp a om ee 

lems in the East, South, Alaska, and humid portions Aa. < TA PS GX 5 
of the West. Livestock grazing, roading, recreation, S Ue? i Ps 

mining, and urban encroachment account for much i = VS ed tts 

of the concern in the drier parts of the West. AY we 9 ae, 

Although these areas are easily overused and dam- Wes eo ES ar 

aged, they also respond quickly to improved manage- pre MK Me yr 
ment. Watershed improvement programs, fisheries Yay S Gs ) fae beret AUS, ve: aay Se) LoS ESS Road miles: 224 
habitat improvements, range betterment efforts, : i ‘ A ail , dam 

enlightened road placement and maintenance, and AT Ye Kr AN . a aes cca oe 

restoration of abandoned mines all contribute to i i if Be Upper: 3 oe 
improving these important areas. Key elements of the G2 d ee SG Middle: 32 Z 

Forest Service’s Natural Resources Agenda and Clean I 5 Bee mS: Lower: 44 = 

Water Action Plan focus on restoring and managing ( (Or ee [Fh \ Distribution'of road oe 

wetland and riparian areas. \ Po on I miles by slope position 
Co a ( u Upper: 103 ’ 

Roars 22) Xi PN Middle: 78 
. ‘ Z AS Lower: 43 

After the Second World War, the growing demand for (c R wy \ i F A e 
wood products fueled an exponential growth in forest Xa \ uA veil Py 
road mileage. From a limited mileage in 1960, the At a Upper: 0.03 Liew 

system of forest roads has grown to more than xX RK A, ) Middle: 0.41 wes 

400,000 miles. During this period, conventional wis- ‘2 yu a wo 
dom held that as long as a road remained intact— 4 a "OA oe 

comfortably drivable—the surrounding area would N ws S Re * 0 1 2 a 

benefit from increased access. People also believed Waco ¥ Sees wiser oe 
that adverse effects from roads could be corrected and K ne - it 

that physical and biological resources would not suf- at 3% 

fer long-term changes. The engineering emphasis was Road failure sites Slope position “a 

on protecting the road from damage by water; other ™ Surface erosion. —— Blue-line streams il Upper eid 

physical or biological effects received little attention. ‘ Oh ace Fu ce pstems ‘ = on fag 

In fact, many roads posed severe problems and risks (52 sites) ade a Pw oe 

for forest resources, both as land disturbance and as ee 
at 

~ 
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= Watershed Condition 
and Restoration 

e Z Py 

e access routes that concentrate human activities and Other transportation corridors, such as pipelines and 
eee pollution. Damages to watersheds and aquatic and powerline rights-of-way, also pose problems and risks. 

S hace I 
é riparian ecosystems accumulated in many places. Not all roads have the same effects on watersheds. 
Tg In recent years, a growing concern for water quali- Variation is great and discriminating between high- 

en s ty, runoff, and flood damage in forests and rangelands impact and low-impact roads and road networks is an 

* Sa has focused attention on roads and their effects on important analytical challenge. For example, studies 

Boe water quality and watershed functions. The current on national forest watersheds in northern California 
aes Forest Service Natural Resources Agenda reflects this (USDA 1999) found that roads at or near ridgetops had 

concern. far fewer failures and generated far less sediment to 
ag Many studies have shown that roads in forests have streams than roads in lower slope positions (see figure 

= elevated erosion rates and often increase the 16) . The specific effects of roads are strongly 

0 likelihood of landslides in steep or unstable terrain. influenced by a variety of factors, including road build- 

o- Both of these effects can be especially pronounced ing techniques, soils and bedrock, topography, and 
eee where roads cross or run near streams, resulting in severity of storm events. 

Sw sediment discharge to surface waters. Roads are also Research has shown that improved design, 
’ likely sites for chemical spills associated with traffic construction, and maintenance can reduce the effects 

accidents, with the highest risk of water contamina- of roads on water quality, wetlands, and watershed 
f tion where roads cross streams. Proper road engineer- function. Remarkably little is known about road effects 

a ing, application of Best Management Practices (BMP), on hydrology at watershed and subbasin scales, so 

Ae and emergency preparedness can reduce but not elim- _ there is inadequate basis to evaluate the hydrologic 

o- inate these risks. Unfortunately, most of the roads on functioning of the road system at large scales. Analyti- 
. national forests and grasslands were built before cur- cal techniques need to be developed further. The specif- 
x rent engineering practices and BMP’s were used, and ic range of ongoing and likely watershed effects should 
Eb the cost of upgrading to current standards is high. be evaluated at both regional and landscape scales. 

ae 

ee 

ey 
rot 

“ 
oa 
v4 
ott 
ae 

a? GS 
ic 
Yo 
S52



7 

Conserving Aquatic Biodiversit es 
and eencg Species : p ® 

In conserving and recovering at-risk not restricted to any set of watersheds, lithology, or i ne 

species and maintaining biodiversity, a other ecological units. The importance of these “rare” . 

strong consensus among conservation habitats must be recognized, with proper inventory rs 

biologists supports the need for refugia and site-specific protection measures. 

or designated areas capable of providing high-quality Where lands are set aside or allocated for special 

habitat. For aquatic species, watersheds are the basic low-risk management, broad conservation benefits re 

unit for such a conservation strategy. Watersheds that accrue, not just for targeted rare species, but for bio- ail 

have maintained hydrologic functions and processes, diversity and watershed health as well. These areas : ge 

and those that support healthy populations of the provide a hedge against unanticipated problems with 5 

species of interest or their specific habitats have been species viability and large-scale disturbances and cli- ~~ 

identified. These areas receive a combination of low- mate changes. eS 
risk land allocations, special land-use standards, or Five recent, large-scale, ecosystem-based Forest yo 

priority for analysis and restoration efforts. Service assessments have identified networks of me 

Networks of refugia must be large and well distrib- aquatic conservation watersheds: the Northwest For- ae 

uted to anchor the persistence and recovery of the at- est Plan (FEMAT 1993), the Interior Columbia Basin oe 

risk species in current and future disturbance regimes Ecosystem Management Project, The Tongass Nation- es 

and ever-changing landforms and vegetation cover. al Forest Land Management Plan, the Sierra Nevada os 

Refugia alone are not assumed to be sufficient to con- Framework Project, and the Southern Appalachians 

serve species. Lands between refugia are expected to be Assessment. Me Z 

subject to land allocations and practices that will pro- Of these, the Northwest Forest Plan and the Ton- pos 

mote watershed function and conserve species, comple- gass National Forest Land Management Plan have . 

menting the special focus on refugia. records of decision that delineate key watersheds or Ps 

Some aquatic species (for example, invertebrates) central areas for biodiversity. The stage is set and ees 

depend on local habitats. They may exist only in a sin- progress is being made in the other areas to identify x i 

gle spring or a spring-stream system in a single special emphasis watersheds and to protect and, o 

watershed. Where habitats are isolated or unique where needed, restore them. - 

(because of water chemistry, vegetation, and a multi- a 
tude of contributing factors), the potential for rare Table 3. Land areas identified for aquatic conservation, biodiversity, and om 

species is high. The distribution of these habitats is clean water in various recent large-scale ecosystem analyses. oe 

A id 

Assessement Area Number of Refugia Total area, refugia Proportion of ° ~ 
watersheds watersheds (acres) total NF area* ? 

7 

Northwest Forest Plan 164 8,678,600 (includes BLM lands) 33% : . 
(key watersheds) ' o 

Tongass National Forest ? Too many to count 13,662,000** 80% a 

Interior Columbia Basin 1,693 19,977,824 (includes BLM) 40% ' 
(strongholds) * 8 

Sierra Nevada * 139 5,747,261 47% i 
(proposed emphasis watersheds) ade 

es 
Southern Appalachians 45 10,303,360 (17% is National Forest) 38% oO 
(aquatic diversity areas) * noe 

“In the analysis area. 3. Interior Columbia Basin Ecosystem Management Project. om 2. 

** Conserve and restore land-use designations 4. Draft information from of the Sierra Framework project, Pacific . 

1. FEMAT 1994. Southwest Region (Joseph Furnish, pers. comm). 2 

2. Tongass Land Management Plan revision, 1997. 5. Southern Appalachian Assessment. oe 
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= Conserving Aquatic Biodiversity 
and Threatened Species 

- 4 Ps i 

a a 

« These efforts represent a substantial actual and sheds by early FY 2000. The asssessment will identify 

yaa potential commitment of lands to conserving aquatic which watersheds are important and for what purpos- 

wa species and could be regarded as a major part of a es (in a spatially explicit format), for more than 80 

. national forest aquatic and biodiversity conservation percent of national forest lands in the four regions. 

Pr strategy. More than 53 percent of national forest lands Recent strategies for national forests have focused 
nd are represented by the assessments in table 3. The on restoring the natural ecological processes that will 

me a role that the national forest lands play in anchoring create and maintain diverse and resilient aquatic habi- 

~™ fish and other aquatic species is not trivial, with tat (Northwest Forest Plan, Tongass National Forest, 

greater than one-third of national forest lands identi- PACFISH; proposed for the Sierra Nevada provinces 
i fied as important to maintaining aquatic biodiversity. and the Interior Columbia Basin.) These efforts will 

wee The Inland West Water Initiative, which includes move east and probably be incorporated into revised 

. Regions 1, 2, 3, and 4, will have completed its assess- forest plans in the next several years. # 

ee ment and delineated special waterbodies and water- 
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7. 

Integrating Watersheds from the es 
Headwaters Through the Citi : eadwaters oug e Cities = 

ational forests typically occupy the head- Hydrologic costs may also be associated with urban eee 

waters of large river basins. Forest activ- vegetation, particularly in arid environments where - 

ities affect the water resource; so do water is increasingly scarce. Increased water use in Dy 

downstream land uses. In general, water- _—_ desert regions could alter the local water balance and 

sheds on the national forests are in relatively good various ecosystem functions tied to the desert water 

shape compared to soils, waters, and riparian areas on cycle. In addition, annual costs of water for sustaining r 

private lands, ranches, and farms, and urban areas vegetation can be twice as great as energy savings il 

that typically occupy the lower parts of a large river from shade for tree species that use large amounts of IgE 

basin. It will take a comprehensive, watershed water, such as mulberry (McPherson and Dougherty a 

approach to improve water quality or restore the full 1989). In Tucson, AZ, 16 percent of the annual irriga- = 

range of watershed function to the system. tion requirement of trees was offset by the amount of ie 

Water quality problems, and solutions, are dispro- water conserved at power plants because of the energy at 

portionately tied to urban areas. Urban areas are often savings from trees (Dwyer et al. 1992). ™ 
forested and make a major contribution to maintain- Urban waterways are strongly influenced by imper- aS 

ing and improving water quality. Counties classified vious surfaces that generate large volumes of rapid a 

as “urban” now contain one-quarter of the total tree surface runoff, contaminants, and thermal loads. The rae 

cover of the coterminous United States. effects of temperature extremes, nutrient loading, tox- Ps 

Urban trees affect the volume of runoff by inter- ins, bed instability, current velocities, and disturbance 

cepting precipitation, slowing water infiltration rates, frequencies are all magnified in urban watersheds. ~ e 

and transpiring water. By intercepting and retaining Urban vegetation can reduce many of these adverse z: ¥. 

or slowing the flow of precipitation reaching the effects by cooling air temperatures, shading e 

ground, trees (in conjunction with soils) play an waterways, removing pollutants from both water and i 

important role in urban hydrologic processes. They air, reducing surface and subsurface flows, and by Mes 

can reduce the rate and volume of storm water runoff, reducing pollutant emissions from various sources “ r 

flooding damage, stormwater treatment costs, and (Nowak et al. 1998). “ 

other problems related to water quality. Estimates of 

runoff for an intensive storm in Dayton, OH, showed PoLicy IMPLICATIONS - 

that the existing tree canopy (22 percent) reduced Research is critically needed that integrates these os 

potential runoff by 7 percent and that a modest numerous vegetation effects to evaluate the total ne 

increase in canopy cover (29 percent) would reduce effects of urban vegetation and various vegetation ee 

runoff by nearly 12 percent (Sanders 1986). A study of designs on water quantity and quality. This research £ 

the Gwynns Falls watershed in Baltimore indicated should include field measurements, computer model- - 

that heavy forest cover can reduce total runoff by as ing, and model validation. The Baltimore long-term ey. 

much as 26 percent and increase low-flow runoff by ecosystem research project is currently investigating Z 

up to 13 percent, compared with treeless areas, for and integrating many of these research issues to help fe 

equivalent land-use conditions (Neville 1996). Tree answer this complex question. More research and field f 

cover over pervious surfaces reduced total runoff by measurements are needed to determine appropriate , 

as much as 40 percent; tree canopy cover over imper- urban vegetation management strategies and designs , 

vious surfaces had a limited effect on runoff. In reduc- _ to improve water and stream quality in and around e 

ing runoff, trees function like retention structures. In urban areas, and consequently improve human health y Ay 
many communities, reduced runoff from rainfall and environmental quality in the Nation. + MY 

interception can also reduce costs of treating ae 

stormwater by decreasing the volume of water han- i= 

dled during periods of peak runoff (Sanders 1986). Mog 
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Next Steps 
« Py i 

é . Pe 

- his report contains information that can @ Develop and activate a communications strategy 

ea be used to help articulate and guide the on the connection of forested watersheds and clean 

que agency’s commitment to watershed water in urban settings, addressed to urban and 

bd health and restoration. The report is a suburban publics and policymakers. This strategy 

s a first step in identifying the particular role of national would highlight the contributions that national 

i forests in providing water to the Nation and restoring forest lands, technical assistance, and stewardship 

yee watersheds to a healthy, sustainable functioning con- programs can make to water quality, reduced 
"x dition storm runoff, drought reduction, and watershed 

The report has focused on answering basic ques- health. 

se tions about the quantity, quality, uses, and value of Complete an agency-wide assessment of special- 

oe waters that flow from the national forests; about the emphasis and biodiversity watersheds, modeled on 

se condition and trend of national forest watersheds; and the assessment work of the Inland West Water 

on about strategies for protecting and restoring degraded Institute. 

ws waters and watersheds. We have surveyed the 

See published information and tried to capture the cur- In the meantime, the Forest Service is actively 

G&G rent state of our understanding in this paper—though _ pursuing initiatives to restore watersheds, improve 

in sharply condensed form. Along the way, we have water quality, and protect aquatic habitats. The Chief 

f noted gaps in the data and questions particularly ripe has made watershed health and restoration, 

Loeb for further inquiry. Action items for additional inves- recreation, sustainable forestry, and roads manage- 

ee tigation include: ment the agency’s top priorities. The Committee of 

ad @ Refine water-yield estimates to the national forest Scientists recommended that the Secretary of Agri- 

aaa, scale. Precision estimates by forest and State are culture highlight the need to plan for conserving and 
i necessary to drive water valuation models and aid restoring watersheds through maintaining flow 

ra in revising forest plans. This action could be com- regimes. These efforts recognize that watershed 

} <2. pleted in 6 to 12 months, with a term or post-doc- integrity will be maintained and restored, in part, 

ad toral position. through sustainable management of the national 
; @ Refine our estimate of the value of water on and forests. But watersheds are larger than forests, water- 

iA ; flowing from national forest lands. The estimate of shed health will be achieved only through collabora- 
y the value of water from national forest lands in tive partnership efforts at the watershed scale as 

i vi this paper is a first approximation that does not envisioned in the Clean Water Action Plan headed by 

“we include dilution, navigation, quality of water, and the Administrator of the EPA and Secretary of Agri- 
~ x nonuse values nor does it estimate the value of culture. The Forest Service has a vital role to play on 

6 has) careful forest management in sustaining a water- both sides of the national forest boundaries. 

ya) shed’s ability to store and distribute water and The challenge for watershed-based approaches will 

= hd moderate downstream flooding. be to develop a shared vision for healthy and produc- 

\e @ Convene a leadership forum to examine the partic- tive watersheds, based on understanding natural and 

iy ular role that the Forest Service plays in providing human-induced variability at scales ranging from small 

Ww. clean water to the Nation and determine the kinds (<20,000 acre) to large (>1,000,000 acre). New strate- 

rs of watershed and forest management programs that gies are needed for managing in mixed-ownership 

ee will maintain long-term, high-quality water and watersheds, as well as creating new partnerships for 

Oe A keep national forest watersheds operating within effective learning, assimilating new knowledge, and 

o their historical range of variability. implementing our shared vision. + 
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Please make the following corrections to the enclosed "Water & The Forest Service" report. 

1. Summary page i under heading "Healthy Forests are Vital to Clean Water," change 80 percent to 
66 percent. 

2. On page 5 "Ratio of water withdrawal to supply" graphic: the first bar for Colorado should read 
"Upper Colorado" and the second bar should read "Lower Colorado."
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To: Chief ees 

- From: Wilderness Advisory Group Date:11/20/00 

Re: FS Wilderness: Field Presence & Leadership tt 

We agree that the Forest Service needs a higher profile for Wilderness. We 
_ discussed alternatives for field presence and WO leadership. — | 

This was a very difficult discussion, because field people have a concern that more 
money to the WO usually means less to the field. We hope that these staffing 
options will not result in large increases in WO wilderness expenditures, but rather 
lead to greater commitment to using wilderness dollars to hire wilderness rangers. / 

| It's very difficult these days to find a Wilderness Ranger in our Wildernesses... And = 
many of our former full-time wilderness managers now wear multiple hats as | 
“superstaffs” in charge of wilderness/special uses/YCC/trails.... We take our best __ 
wilderness managers and dilute their focus on wilderness. We need to reverse this | 
trend. The same is being proposed for the WO staffing for Wilderness Leadership. > 

Field Presence a 

_ We recommend that Regions develop a network of Wilderness Rangers (GS-5) that - 
| spend their days in the Wilderness monitoring conditions and contacting visitors. © | 

Tt is also important to have technical Wilderness experts supported throughout the : | 
| nation. We recommend that Regions develop a network of Wilderness Stewards | 

_ (GS-9/11) that have long term responsibility for one or more Wildernesses. _ aoe 

_ Aconceptual staffing option to consider: - . oe 

Oo Regional Wilderness Specialists, Wilderness Advisory Group members, and 
| a Regional Foresters would assess workload and develop staffing approaches. 

Wilderness Rangers (GS-5) 13/13 Oo $4,500,000 | 
| 300 @ $15,000 | | on 

| R1(15) R2(45) R3(30) R4(30) R5(45) R6(45) R8(45) R9(30) R10(15) | 
| | (one WR per 100,000 acres or 10,000 visits/season) 

Wilderness Stewards (GS-9/11) PFT $5,000,000 _ 
100 @ $50,000 © | a oe 
R1(5) R2(15) R38(10) R4(10) R5(15) R6(15) R8(15) R9(10) R10(5) 

| Full time funding, 1-5 wildernesses per Wilderness Steward os



~WO Leadership 

It is important to have Director level influence and focus. 

The current RWHR organizational plan calls for the Assistant Director to provide 
leadership for Wilderness, Rivers, CDAs, Trails, Heritage and Planning. 

It appears to us that many of our National Wilderness issues need interdisciplinary 
discussions at the Director level. 

We need a leader that can represent the agency's commitment to managing 
wilderness into the future. 

Two possible WO staffing options to consider: 

A: New WILDERNESS DIRECTOR Alternative 

Director (SES) Wilderness and Rivers $150,000 
National Program Leader (GS-14) for Wilderness $100,000 
National Program Leader (GS-14) for Rivers $100,000 
Arthur Carhart NWTC Director (GS-13) $90,000 
Arthur Carhart NWTC Wilderness Specialist (GS-12) $80,000 
Wilderness Information Manager (GS-12) ~ $80,000 
“share budget and business mgmt support w/ Rec $100,000 
(one time TOS estimate of $120,000) | | 

----OR---- 

B: Modified RWHR ASSISTANT DIRECTOR Alternative 

Assistant Director(GS-15) Wilderness, Rivers & CDAs $130,000 
National Program Leader (GS-14) for Wilderness $100,000 
National Program Leader (GS-14) for Rivers $100,000 
National Program Leader(GS-14) for CDAs $100,000 
Arthur Carhart NWTC Director (GS-13) $90,000 
Arthur Carhart NWTC Wilderness Specialist (GS-12) $80,000 

| _ Wilderness Information Manager (GS-12) $80,000 
(one time TOS estimate of $120,000) _ 

@ Page 2



Performance Contracts with RFs — 

eKnowledge of current Wilderness Mot Issues, RF to visit a Wilderness 

ePermanent seasonal Wilderness Rangers monitor wilderness 
conditions and contact visitors. Each Wilderness has a Wilderness 
Ranger presence. os 

Numbers of GS-5 (13/13) Wilderness Rangers: Minimum Staffing Target 
R1(15) R2(45) R3(30) R4(30) R5(45) R6(45) R8(45) R9(30) R10(15) 

Full time Wilderness Stewards maintain technical expertise and monitor 

trends (RF, WAG, RWS to develop logical groupings) 

Numbers of GS-9/11 (PFT) Wilderness Stewards: Minimum Staffing Target 
R1(5) R2(15) R3(10) R4(10) R5(15) R6(15) R8(15) R9(10) R10(5) 

eAdequate staffing, dollars to ground, active monitoring, Forest Plan | 
standards adequate for long term protection 

eExhibits Wilderness Leadership, advocate in Forest Planning to ID ; 
additions to NWPS that more closely represent full range of ecosystems 
(i.e. grasslands, foothills, low elevation types) | 

Thank you for providing us with the opportunity to influence the future of the 
Forest Service Wilderness program. | 

We appreciate your interest in providing for greater emphasis to 
management of our National Wilderness Preservation System. 

/s/ Chief’s Wilderness Advisory Group 

@ Page 3



REPORT OF THE FIELD 
ADVISORY GROUP ON _ 

WILDERNESS MANAGEMENT | 
sd EFFECTIVENESS 

Task Force Members: | 

Bob Oset, West Fork Ranger District, Bitterroot National Forest 

Ralph Swain, San Juan National Forest | 
Steve Plevel, Santa-Catalina Ranger District, Coronado National Forest 

| Marsha Kearney, Intermountain Region | 

Garry Oye, Mt. Shasta Ranger District, Shasta-Trinity National Forests 

Judy Fraser, Cle Elum Ranger District, Wenatchee National Forest 

Larry Kolk, National Forests of Florida 
Barbara Soderberg, Superior National Forest 

Vivian Hoffman, Admiralty Island Ranger District, Tongass National Forest 

Anne Fege, Washington Office a | 

A February 1990 to March 1991 | 

| : | Re
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United States | Forest Washington 14th & Independence SW 

Department of Service Office P.O. Box 96090 

_ Agriculture | | Wash. DC 20090-6090 | 

Reply To: 2320 Date: MAY 20 1997 | 

Subject: Report of the Field Advisory Group on Wilderness Management 

_ To: Regional Foresters, Station Directors, Area Director and WO Staff Directors 

Field Wilderness leadership has been strong for many years, even with low funding and visibility. Now the 

National commitment is catching up, and there is ‘passion" for Wilderness throughout the agency. The strong 
"shared leadership" in Wilderness is a model for the rest of the agency—ideas, information, initiative, energy 
and cooperation flow freely up and down the organization and out to local users and volunteers. 

The commitment and competence of our field Wilderness rangers and managers is unequaled. Both seasoned 
Wilderness staff and new recruits have strong Wilderness values and enthusiasm—but they need encourage- 
ment, resources, interdisciplinary teamwork with other functions, and professional recognition to do their | 

job. | | | | | , 

Early in 1990 we chartered the Field Advisory Group on Wilderness Management with members from all 
levels of the FS and all Regions. The members have modeled the field-based, creative shared leadership 
that exists throughout Wilderness management. Rather than operating through a rigid structure, they have 
been willing to take on extra jobs, serve as consultants to other units, and assemble success stories and 
field experiences for distribution. : | 

The Field Advisory Group met with Chief and Staff on March 18 to discuss their accomplishments and share | 
their concept of excellence in Wilderness management, and 2 members made the same presentation to the 
Regional Foresters on April 18. We were impressed by their recommendations, insights, and commitment to 
Wilderness. The group charter will be extended another 18 months to provide continuing guidance, delivery 
systems, and products to help field units nationwide. Since the members are Regional representatives, itis. 
appropriate and recommended that you provide regional financial support. 

| agree with the Field Advisory Group's belief that a quality field program will increase credibility with conservation _ 
groups and congress. It will strengthen our agency's national and international leadership role. It will result 
in a continued ability to provide quality experiences to users. And it will set the stage for maintaining this 
enduring resource of wilderness into the 21st century. AS one member of the Field Advisory Group put 

it, these wild areas hold the answers to many of the questions we have not learned to ask yet." Let’s maintain 
the momentum and continue to support these types of shared leadership efforts by our wilderness field ) 
managers. 

F. DALE ROBERTSON 
Chief -



GROUP CHARTER AND ACCOMPLISHMENTS 

A. Design and recommend a national wilderness education program to support local wilderness 
_ education efforts. 

The primary objectives of the Forest Service wilderness education program are to increase public 
_ awareness about wilderness, instill a sense of pride in our national wilderness legacy, affect attitude 

and behavior changes that lead to respect for wilderness values, and enhance each visitor's experience 
| and his/her quality of life. Wilderness belongs to the public and wilderness managers cannot take care 

- of it without the public’s help. Wilderness education programs must be delivered at both local and 7 
national levels; use contemporary communication techniques; and include wilderness philosophy, | 
‘leave no trace" messages, and current wilderness management issues. Investments in working with 
user groups, National organizations, and the media will pay off in greatly reduced needs for Forest _ 

| Service employees to deliver messages personally to wilderness visitors and the general public. _ | 

We are mandated by Congress to preserve the pristine wilderness character, while providing for its 
: use and enjoyment by the American public. Successful wilderness management includes educating 

current and future visitors and agency resource managers about wilderness. It should also provide 
opportunities for individuals to get personally involved in ensuring that wilderness values will be available 
to future generations. Education offers the best opportunity to work with all our publics at one time, a 
mechanism through which we can inspire in individuals and groups a sense of responsibility for.affecting 
desirable changes in public attitudes and behavior. : 

Accomplishments: | 
-Oversight of Soft Paths video done in challenge cost-share agreement with National Outdoor Leadership 
School as part of "leave no trace" program. | 
-Produced Wilderness Rangers Cookbook and Careful Campers coloring book. 
-Worked with Wilderness Watch on project, Designing Your Wilderness Education Action Plan. | 
-Worked with FSINFO to get wilderness education materials into network. | . 
Solicited additional program materials for Ideas for Wilderness Information and Education: Book 2. 
-Worked with the University of Arizona and The Wilderness Society in reviewing Forest Service- | 
cosponsored Green Scene curriculum for 5th and 6th graders that focuses on wilderness. | 

_ B. Propose ways to involve cost sharing partners, conservation and constituent groups in wilderness 
management issues. | | | 

In order to have a strong voice that advocates wilderness management, the Forest Service needs to 
gain the support and commitment of cost sharing partners, conservation and constituent groups in a 

_ way that creates long term working relationships, ownership and involvement in wilderness preservation. 
Currently there are few national groups that actively support wilderness management because of a 

| present focus on wilderness allocation issues. Thus, in order to gain a strong national wilderness voice, 
there is a need to involve cost-sharing partners, conservation and constituent groups to establish a 

| political and financial alliance for wilderness management. | 

Accomplishments: | 
| -Established a "Wilderness Contact Team’* and opened dialogue with conservation and constituent | 

groups. . 
-Sent letter to Interpretive Associations asking for assistance with wilderness education efforts. 
-Designed and test-marketed Wilderness Pin concept, with procedes going back to fund wilderness 
education efforts. . 
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C. Inventory and design training and technology transfer programs for field wilderness rangers, — 
_ particularly first-year seasonals and volunteers. | 

| The Forest Service is responsible for caring for the land, serving people and ensuring the welfare of | 
our employees and volunteers. Since new recruits have varying levels of knowledge and experience, 
we must provide adequate training. It is essential that training tools and delivery methods are developed 
and delivered to provide wilderness rangers with minimum knowledge, skills and abilities to do a quality 

job of field management. 

Accomplishments: : 
-Developed generic Wilderness Ranger Handbook which can be modified on DG to include local 
wilderness conditions and policies. | ) 

_ -Assembled materials for Ideas for Wilderness Training publication, sent to all field units. 7 

-Evaluated wilderness training and education videos. 
-Developed Wilderness Workforce Training Strategy. | 
-Assembled Wilderness Shelf List, recommending books and publications for each wilderness unit. 
-Prepared calendar of wilderness training events in 1990. | | 

| D. Design "model" wilderness workforce structure and minimum standards at the local level. 

There is a need to build local wilderness organizations at the ground level that provide for effective 
and responsive management, enhance consistency thoughout wilderness management in the Forest 
Service, and reduce management variations on wildernesses that are in more than one Distrist, Forest 

or Region. There is also a need to develop minimum standards for basic knowledge levels necessary 
to meet the intent of the Wilderness Act. Lack of staffing in wilderness management has been identified 
by many Forest Service personnel, and was also singled out in the 1989 General Accounting Office 
report, “Wilderness Preservation: Problems in Some National Forests Need to be Addressed" | 
(GAO/RCED-89-202). It is far more effective to provide guidance to field units in organizing their workforces 
than to be reactive and possibly result in corrections of ineffective structures. There is a wide discrepancy 
in the skill and knowledge level of on-the-ground people. The limited funding levels make it even more 
important to staff and structure effectively, and allow for responses in funding fluctuations. 

Accomplishments: | | | 

-Worked with classification specialists to develop standarc position descriptions and Knowledges, 
Skills and Abilities for wilderness technicians and professionals. | 
-Defined seven different "classes" of wilderness and generated a corresponding unit cost for a quality 
field program in Workforce Budget Study. 
-Became involved in regional planning, budget and training efforts. | | 
-Recommended stronger wilderness management award program, including awards for outstanding | 
individual leadership and unit excellence. | 

E. Increase internal awareness and commitment to the wilderness resource. 

Wilderness management is more than setting aside land and leaving it alone; designation does not — | 
assure that wilderness character is preserved for future generations. Wilderness lands now total 17% 
of all National Forest System lands, yet wilderness program management and budgets are not 
commensurate with that required to fulfill legal mandates. The lack of awareness and commitment to | 
the wilderness resource has resulted in "mixed messages‘ to both the public and employees, as well | 
as inconsistencies in program management. Some people mistakenly think wilderness management is , 
synonymous with recreation management, although the Wilderness Act states that wilderness is an 

, area "protected and managed so as to preserve its natural conditions and which generally appears to | 
7 have been affected primarily by the forces of nature, with the imprint of man’s work substantially _ 

unnoticable." | |



Increased awareness and commitment is required to meet legal mandates and to demonstrate responsible 
stewardship of this enormous and unique land base. Further, achievement of this awareness and 
commitment will result in a better balanced program and a potential reduction in wilderness related 
appeals and litigation. 

Accomplishments: | 

-Drafted a national role statement for wilderness management. | 
-Became involved in National Wilderness Management Training for Line Officers and in similar regional 
training sessions. oe | | 
-Made presentations to Chief and Staff on March 18 and Regional Foresters on April 18. 

PRESENTATION TO CHIEF AND STAFF | | | 

A. Introductions and Examples of Excellence from each Advisory Group Member 

B. Slide Presentation | | a 

One-sixth of the land in the National Forest System is now wildemess. This is land the American 
public loves, needs and values. Wilderness is loved for its clean air. It is loved by those who 
experience its adventure, excitement and challenge. Many treasure its historic significance. The 

_ awe-inspring beauty is experienced in person and enjoyed in large-format books on coffee tables 
nationwide. | | - 

Wilderness is a place where natural ecosystems function undisturbed. Wilderness is the source 
of drinking water for cities and small towns. Wilderness is a place for solitude, and a wonderful 
place to form and strengthen friendships. Scientists look to wilderness for the answers to questions 
we have not even learned to ask—-questions on acid rain, questions on interrelationships between 
species, questions on the need for solitude in an ever more stressful world. 

We, as wilderness managers—and this includes all of us in this room—have the responsibility of 
managing for the enduring resource of wilderness. This is a very complex and very serious 
responsibility. | 

What does it take to fulfill this obligation to future generations and to maintain the legacy from 
the past? To effectively manage wilderness, it takes an interdisciplinary effort. It takes enthusiasm 
and dedication from paid employees and volunteers alike. It takes commitment throughout the 
organization, and support and encouragement from the Washington Office. — | 

_ It takes a field presence. Monitoring is essential. Education and communication are critical, 
especially with user and constituent groups. It takes people that recognize an undisturbed 
shoreline, and know that a wilderness lakeshore shouldn't be worn bare. It takes someone to 

_ recognize that too many fires have been built in an area, that the ecosystem has been changed 
by human activity, that in some cases it is desirable to use a stove instead of build a fire. It 
takes someone to work with our ‘recreation service partners" that provide outfitted experiences 
for some wilderness users. It takes people to clear trails and pick up litter, to enforce regulations 
with grace and effectiveness. This is often no small challenge. 

We need managers willing to take the risk to. allow fire to play its natural role in the ecosystem. 
_Like many wilderness management actions, this tests ourability to educate the public so they | 
are accepting of our wilderness management strategies. 

ak sO |



In closing, we want to emphasize that the wilderness management job is complex and challenging. 
Some existing damage will take three generations, or more, to recover. Pressure on wildemess 
is increasing. We have encroaching technology, subdivisions on the very edge of wildemess, 

and pollution. These are all threats to the integrity of wilderness, these remnants of naturalness 
in our ever-changing modem world. This fragile beauty and these diverse ecosystems must be 
preserved for future generations. | 

We hope you will all join us on this Wilderness management journey! Help us keep it wild! 

_C. Wildezness Management caring for the land and serving the people | 

Wilderness management is at the threshold of excellence. We've spent the past 26 years working 
on allocation and nurturing passion. We've learned about training wilderness managers, conducting _ 
research, developing skills, educating users, and building partnerships. | 

We have the privilege and obligation to manage one-sixth of the National Forest System lands 
as an enduring resource of wilderness. It’s time to get on'with the job of achieving excellence in 

| wilderness management! 

- We see the day when: , 

4. Wilderness is a full partner in the multiple use mission. 
2, Wilderness is managed for ecological, geological, scientific, historical, educational and scenic | 
values. | | 
3. Visitors are offered a quality Wilderness recreation experience. 
4. Each Wilderness is recognized as part of the National Wilderness Preservation System. : 
5. The Forest Service maintains a national and international leadership role. 
6. Conservation groups and Wildemess users are full partners in Wilderness management. 

| 7. Education programs emphasize environmental awareness and the benefits of the Wilderness 
resource to all people. : | 

| | 8. A skilled and dedicated workforce is fully in place. 

D. Request for Chief to Support Fieid Advisory Group’s Recommendations | 

E. Questions and Answers _ | | 

FUTURE OF FIELD ADVISORY GROUP 

The group charter will be extended another 18 months to continue this frontline leadership effort. The — 
: | next meeting will be at Magruder Ranger Station on the Bitterroot National Forest, October 22-24, 1991. 

| The following members will represent Regions: 

| Bob Oset, West Fork Ranger District, Bitterroot National Forest 
Lee Carr, Rocky Mountain Region | 
Sue Kozacek, Wilderness Ranger District, Gila National Forest | | 

Susan Marsh, Bridger-Teton National Forests 7 

_ Garry Oye, Mt. Shasta Ranger District, Shasta-Trinity National Forests 
. Judy Fraser, Cle Elum Ranger District, Wenatchee National Forest oe 
Emmanuel Hudson, Bankhead Ranger District, National Forests of Alabama | 

_ Barbara Soderberg, Superior National Forest | 
Don Stewart, Misty Fiords National Monument, Tongass National Forest | 
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Reply To: 2320 | Date: September 12,1994 >” 

Subject: Recommendations from the National Field Advisory Group on | 
Wilderness Management | | 

| To: Chief 

The final recommendations from the National Field Advisory Group on Wilderness Management are 
attached. These recommendations come from field level managers and close a chapter of Forest Service 
wilderness management that started almost five years ago when the first Field Advisory Group was > 

| chartered. The group provided advice to Chief Robertson on issues and concerns of the wilderness work 
force and made recommendations for increasing the effectiveness of wilderness management. Our recom- 
mendations continue in that tradition while going a step further by charting a course for the future of Forest 

Service wilderness stewardship. | 

Just as wildernesses are not islands in relation to larger ecosystems, wilderness managers can no longer 
afford to remain apart from the rest of the Forest Service. Wilderness must be managed not only by 

| wilderness specialists, but also by biologists, foresters, archaeologists, and information specialists. In turn, 
wilderness managers must understand the broader mission of the Forest Service and be involved in the 
management of non-wilderness lands. 

The tool that can bring all specialists together to manage both wilderness and non-wilderness lands is 

ecosystem management. A critical part of this integration is education, both internal and with the public. 
| Education is important to build an understanding of the unique values of wilderness. Perhaps more 

important is our responsibility to.help people understand the relationship of public lands, wilderness and 

non-wilderness, to their everyday lives. | 

Embodied in our recommendations is a bold spirit and hope that a new Forest Service is unfolding. One 
where wilderness, and its amenity values, will be an equal player with traditional commodity programs. We 

/ look forward to a.,day when all Forest Service employees have a stake in wilderness just as wilderness 
managers understand their role in managing non-wilderness lands. To succeed as national leaders in 
wilderness management, we need your commitment, support and leadership. We are excited about the 
future and ask only that you help us carry our message throughout the agency. | 

NATIONAL FIELD ADVISORY GROUP ON WILDERNESS MANAGEMENT? | 

Dan Ritter, Region 1 : Mike Rowan, Region 6 
| Sharon Kyhi, Region 2 John Romanowski, Region 8 | | | 

Sue Kozacek, Region 3 — Bruce Slover, Region 9 
Ruth Monahan, Region 4 Marti Marshal, Region 10 

| | George Duffy, Region 5 | 
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Alda A ae tha Fs aside 

May 1993 to September 1994. 
Advisory Group Members 

Dan Ritter, 

Nez Perce National Forest, R1 

Sharon Kyhl, _ 
Pike & San Isabel National Forest, R2 

Sue Kozacek, | 

Gila National Forest, R3 

Ruth Monahan, | 

Regional Office, R4 

George Duffy, | 
Angeles National Forest, R5 

Mike Rowan, | 

Gifford Pinchot National Forest, R6 

John Romanowski, | | 

Cherokee National Forest, R8 

Bruce Slover, | 

Wayne-Hoosier National Forest, R9 

Marti Marshall, — 
Tongass National Forest, R10
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Wilderness Apartvs. Building On Past 
Wilderness, A Part Successes 

Wilderness management is at a A 1989 Government Accounting 
critical junction. As a result of the Office (GAO) wilderness report , 

| cultural and philosophical found that the Forest Service may 
changes that have occurred over have been devoting only minimal 

| the past five years, the climate is | attention, budget, and staffing to | 
right to embrace new challenges wilderness management. Con- 
and opportunities. Wilderness cerns stated in this report and the 
management now requires that growing frustration of wilderness | 
we look beyond boundaries and managers led to the development 

recognize that wilderness is a full _of the first National Wilderness | 
partner in the Forest Service __ Field Advisory Group in 1990. | 
mission. | The Group’s role was to provide | 

field level advice to the Chief on 
| —— issues and concerns of our wilder- _ 

| 6 6 SE ness work force, and to develop 
Wi itaerness managers can no recommendations for increasing 

longer a ffor d to remain the effectiveness of wilderness 
© management. 

APART from the rest of the Forest a | 
Service and the expertise available The Group began by focusing on 
from all specialists. We need to be immediate needs in the field. 

| . They developed products to help 
a P ART of the Forest Service field units nationwide and worked 
mission, applying our knowledge to raise the visibility and aware- 
and skills both inside and outside ness of wicemess. me Group's 

° cnarter was extended ana new 

of wilderness. 9 9 members were recruited. In fulfill. — 
ment of the original charter, the fo- 

| cus of these subsequent field 

Wilderness managers can no | advisory groups evolved into an 
longer afford to remain APART — advisory role for the Chief. 
from the rest of the Forest Service | 
and the expertise available from 

. | all specialists. We need to bea 
| PART of the Forest Service mis- 

sion, applying our knowledge and 
skills both inside and outside of 
wilderness. - 

1
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Since 1989, the wilderness pro- ATS A A nT de ctanificant cr Wildern sA 
gram has made significant strides ilderness 
nationwide. Some of the Full P artner | 
successes include: | _ | 

=+ Regional Wilderness Excellence This report fo cuses On an IMpor- 
Teams _ tant goal of the National Wilder- 

| So ness Vision... wilderness is a full 
= Regional Wilderness Councils partner in the Forest Service mis- 

and Interdisciplinary Teams sion. To achieve this Vision, — 
= Performance Elements for Line three goals must be realized: 

Officers | 

_ = Development of National and : | 
Regional Line Officer Training | 

| Sessions | === 
7 _ : 1. Ensure all Forest Service 

=> National vision for Wilderness 7 | ; 
| employees have a stake in 

Management . 
oe wilderness management. __ 

= Establishment of two OO ; 
Inter-Agency Wilderness Centers 2. Develop a corps of highly | 

- the Aldo Leopold Research trained wilderness managers. 
Institute and the Arthur Carhart | - 
Training Center — oe, 

| ning | 3. Implement wilderness 
= Fund Code for Wilderness" education programs. a 

= Development of the Wilderness | | | 
| Implementation Schedules 

- = National Wilderness Awards _ 

_. = Development of National One approach to wilderness man- 
| Training Modules for the field _ agement has been to recognize it 

| = National Wilderness Council as a distinct resource, separate | 

| and apart from all others. It is man- 
= National Inter-Agency Wilderness aged by a specialized group of © . 

Conferences sponsored by the moral entrepreneurs whose 

| Society of American Foresters. function is one of protection and 
=> Wilderness Correspondence education. 

Courses | | 

5 "
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| Another approach to wilderness Both approaches have merit, but 
management calls into question are also barriers for the future. _ 

| this very functionalized approach. | 
| | Wilderness is a land allocation - On one hand, we need strong wil- 

its boundaries are political and derness expertise and the esprit 
| are ignored by natural processes. de corps of a highly trained and 

Therefore, it should be managed motivated workforce. On the 
in an ecosystem management con- other hand, wilderness manage- | 

text, by many people with many | ment is strongest in an ecosystem 
specialties. Wilderness is part of — management context where all 
the ecosystem and not isolated or employees have a stake in wilder- 7 

separate. ness management. | 

The most often suggested way to To make wilderness a full partner 
make wilderness a full partner in in Forest Service mission, it is 
the Forest Service mission is to imperative that all employees 
strengthen one or the other of have an understanding of the re- | 
these two apparently conflicting sponsibilities in managing wilder- 

| approaches to wilderness ness. At the same time, we must 
management. build a corps of highly trainined 

and motivated wilderness special- _ 
| ists, and educate ourselves and © 

6 6 : the public about wilderness. 

QO: one hand, we need strong | oe 
| wilderness expertise and the _ 

| esprit de corps of ahighly trained 
and motivated workforce. On the 

| other hand, wilderness 
| management ts strongest in an | 

| ecosystem management context — 

where all employees have a stake 
| in wilderness management. ee 

| | 3
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Wilderness 
Education 

SSS 

A critical element of an integrated 
wilderness program is education. 
There appears to be no clear goal 
or strategy for wilderness educa- 
tion. The delivery system (infor- ep NERS ounjene nue 
mation development, distribution, In summary, to make a 
and presentation) is inadequate | wilderness a full partner in 
for wilderness education pro- the For est Serv Ice mission, It 
grams that currently exist, making IS imperative that we build | 
them inconsistent and ineffective. into all employees an 

| understanding of their 

_ Wilderness education and environ- responsibilities inmanaging 
- mental education are being per- wilderness in an’ecosystem ~~ 

ceived, in error, as synonomous. management’context. At the - 
Traditional widerness education same time, we must build a 
programs have focused primarily Corps of highly trained and 

~ on themes’ such as "Leave No motivated wilderness | 
Trace" while largely ignoring the specialists, and educate | 
unique values that wilderness rep- our selves and the public 

resents. Wilderness education about wilderness. =f 
programs need to be part of a 
larger environmental education 
program that includes all Forest 
Service programs and addresses 
broad conservation and environ- 
mental themes. 

4
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° ® Define the roles of all natural 
Recommendations | resource programs in wilderness 

for the Future management. 
® Recognize wilderness champions 

| in all resource program areas. 
To Ensure all Forest Service pres 
Personnel have a Stake in OO — 
Wilderness, we must... | 

® Increase employee awareness, To build a corps of highly trained 
| understanding and sensitivity of wilderness managers, we must... 

wilderness. | 

* Shitt the primary focus of _ Establish careers for wilderness 
wilderness management away managers. 
from recreation toward a more | 
balanced and integrated * Establish standard posiiton — 
approach. descriptions for GS-401-9, 11, and 

. | | 12 Wild M. | | i ess Managers. 
% Increase accountability for | ern id 

implementation of wilderness + Ensure that wilderness managers 

_management objectives. | have a braod understanding of 
® Emphasize the cor oss of the Forest Service mission, and 

mpnas prrecth the role they play in | 
Pei idnwass tough the money accomplishing the overall 
on wi e ane . | 

, multiple use mission. 
development of integrated P . 
wilderness program budgets. + Extend the range and depth of 

| . 7 in-service wilderness training. 
® Ensure wilderness management “e J | ming 

policy and direction are included + Utilize the knowledge and skills of 
in all resource areas in the Forest wilderness managers beyond the 
Service Manual. | wilderness boundaries. 

% Ensure Forest Plans reflect * Establish internal support 
integrated wilderness objectives.. organizations (eg. wilderness | | 

excellence teams, maste 
% Establish internal integrated performers) for mployees 

wilderness teams (eg. wilderness _ working in wilderness. 

councils) to provide broad 4 
guidance and program support. + Work with universities to provide 

BR . 1 tof wilderness management curricula, 

the cea systern program. a par'o minors, and degree programs. 

| 

| | | | 5



jek tl , vans: | ¥ Ber ete Fs iil i Soe 

To increase wilderness education 
programs, both internally and 

|  oveemanaged by an. ‘+ Develop a clear goal and delivery eS ee = oe aie: 
system for a Forest Service-wide inter discip inary . ‘eam 3 

environmental education program who will care for and ~ 
of which wilderness education Caper tho eee DD 
would be an integral part. P TeSCTV e the pe es ell 

+ Identify people in the current _ gg SRE aR 
organization that have strong _ wilderness ecosystem. : 
education skills and provide them Ecosystem ERR, 

with opportunities for a gp ES 
_ professional development as management 1S the cee 

educators and interpreters. tool to drawall - .. 
‘* Develop a marketing and : specialists together to | 

implementation strategy for those _ manage the ~~ 285 2 
wilderness education programs vildé tes. nd te; hoe le 

that have already been developed. _ wt AeTHESS, an bean oo 

| ‘* Focus on the unique a | work will get everyone 

characteristics of wilderness that involved in wilderness | 
distinguish it from traditional _ m anagement. OTS erates | 
environmental education topics. Pe eee 

These include: Wilderness education — 
1. Historical perspective and will P rovide th ef inal 
cultural legacy link to make... 

2. Preservation of natural wilderness atrue -° 
systems (heh og cg mg 

in | | partner in the Forest © 
2. Ss ° it r ° .. , en! oer 

3. Spit ual and emotiona S ervice mission. 

4. Opportunities to experience ; — : 
challenge and risk 

6 ob | anne



- United States Forest 
| Department of Service 

Agriculture | 

| Reply To: 2320 

Date: September 12, 1992 

National Forest Wilderness Managers: | : 

Enclosed for your review is a copy of a Wilderness Workforce Study generated by the National Field Advisory Group 
on Effectiveness of Wilderness Management. Wildernesses vary by acreage, number & type of users, commodity 
uses, ecological diversity and organizational complexity. Even though there are over 350 different wildernesses, they 
all fall into some general *classes*. The Field Advisory Group defined seven different "classes" of wildernesses based 
on their knowledge of the individual wilderness units across the nation. They collected examples of model wilderness 
workforces nationwide and developed a representative cost for the wilderness workforce for each class. The empha- 
sis was placed on getting the field program costs identified, then adding support costs for the District, Forest, 
Regional, and Washington Offices based on traditional funding levels. 

The basic idea is that we all have a fairly good idea of what management presence would result in a quality wilderness _ 
field program. This exercise has attempted to identify the minimum staffing required to do wilderness management 
across the nation. The last six pages include potential workforces for the seven classes of wilderness and a sample 

Forest Wilderness Budget Analysis. | 

The program as described does not include potential costs of major resource rehabilitation efforts (possibly “capital 
investment’), costly scientific monitoring programs, or congressional additions to the National Wilderness Preserva- _ 
tion System. Woe 

We believe that a quality wilderness field program will increase credibility with conservation groups and congress. 
It will strengthen our agency’s national and international leadership role. It will result in a continued ability to provide 
quality experiences to users. And it will set the stage for maintaining this enduring resource of wilderness into the 
21st century. | | 

This study is the first step in a dynamic process. We recognize that some wildernesses may deserve additional 
emphasis because of their biological diversity or special circumstances. We have attempted to provide a framework 
for discussing our wilderness workforce needs nationwide. We recognize that individual staffing and program needs 

__ will continue to be developed at a local level. . | 

— fs/ Garry Oye | 
National Field Advisory Group on Effectiveness of Wilderness Management 

ponent eg



WILDERNESSES BY CLASS / REGION — | 

| CLASS A (SMALL SIZE, LOW USE/COMPLEXITY) | 

Gates of Mts Lizard Head Apache Cr Alta Toquima Bucks Lk ‘| Black Cyn Cheaha Charles C. Deam_ | Coronation Is 
Welcome Cr Mt Massive Bear Wallow Currant Mt Caribou Boulder Cr Sipsey Whisker Lk Maurelle Is 

. Mt Sneffels Castle Cr E. Humboldts Castle Crags Bridge Cr Black Fork Mt Big Is Lk : Pleas-L Is-l Is 
Neota Cedar Bench Grant Range Chanchelulla Cummins Caney Cr Delirium Warren Is 
Never Summer Escudilla Mt Charleston Ishi Drift Cr . Dry Cr Horseshoe Bay Karta 

, Platte Riv Fossil Spr Mt Moriah Jennie Lks Gearheart Mt East Fork McCormick | : | 
Savage Run Granite Mt Quinn Cyn North Forks Grassy Knob Flatside Nordhouse Dns 
Soldier Cr Hellsgate Ruby Mts Red Buttes Menagerie Hurricane Cr Rock Riv Cyn | | 

Black Elk Juniper Mesa StaRosa-Prds Pk | Russian Mid Santiam Leatherwood Round Is | 
Encampment R Kachina Pks Table Mt Snow Mt Mill Cr Poteau Mts Sturgeon R Gorge 

| Huston Park Kendrick Mt Ashdown Gorge | Thousand Lks Monument Rock | Richland Cr Bell Mt , 

Rlatte-R— Miller Pk Box-Death Hol Mountain Lks Upper Buffalo Devils Backbone | | | 
Cache La Pdre Mt Baldy Dark Cyn N Fork Umatilla Alexander Spr Irish 

| Mt Wrightson Desert Pk Red Buttes Big Gum Swamp | Paddy Cr 
ot | = Munds Mt Lone Pk Rock Cr ‘Billies Bay | Piney Cr | | 

| Pajarita Mt Naomi . Wonder Mt Bradwell Bay Rockpile Mt , 
a Pine Mt Mt Nebo | Rogue-Ump Dv | Juniper Prairie Allegheny Is | 

| Salome Mt Timpanagos | Strawberry Mt Little Lk George | Hickory Cr | 

Sta Teresa Pine Valley Mt : Waldo Lk Mud Sw/New R Big Branch 
Strawberry Crt Wellsville Mt Wild Rogue | Big Frog | Breadloaf 

| West Clear Cr Winegar Hole | - Clearwater Brasstown Bristol Cliffs 

| Wet Beaver Colonel Bob Turkey Hill George D. Aiken 
| | Woodchute | Glacier View Upland Is Peru Peak 

Apache Kid Indian Heaven Raven Cliffs Barbours Cr 

Capitan Mt Mt Skokomish Rich Mt _ | Beartown 
. Cruces Basin Noisy-Diobsud S Nantahala _ Kimberling Cr 

| Latir Pk Salmo-Priest Tray Mt Lewis Fork 
Manzano Mt | | Tatoosh Beaver Cr Little Dry Run | 

7 : San Pedro Parks | | Trapper Cr Clifty Little Wilson Cr 
| _| White Mt Kisatchie Hills Mountain Lk 

| Withington Black Cr Peters Mt | 
Red Rk/Sec Mt | Leaf Rough Mt , 

os Saddle Mt | Birkhead Mts Shawvers Run | |



| WILDERNESSES BY CLASS / REGION 

| CLASS A (SMALL SIZE, LOW USE/COMPLEXITY) (continued) | | 

Catfish Lk.S Thunder Ridge 
Middle Prong _| Dolly Sods 

Pocosin Laurel ForkN 

Pond Pine Laurel Fork S : 
Sheep Ridge Mountain Lk . 
Black Fork Mt Blackjack Spr 
Upper Kiamichi Headwaters 

, Hell Hole Bay Porcupine Lk 5 

Ltl Wambaw Sw | Rainbow Lk : 
Wambaw Cr | | 
Wambaw Sw 

Bald R Gorge | 
Big Laurel Br | 
Citico Cr 

Gee Cr 
| Pond Mt 

| Sampson Mt | 
Unaka Mt 

Big Slough a 
Indian Mounds | , 

Little Lk Cr | 

_ Estimated Field Cost per Class A Wilderness: $30,000 : | . | 
Total Field Cost Estimate for All Ciass A Wildernesses: $6,300,000 |



| WILDERNESSES BY CLASS / REGION | | 

CLASS B (SMALL SIZE, HIGH USE/COMPLEXITY) : 

Region 1 Region 2 Region 3 Region 4 Region 5 Region 8 Region 9 Region 10 

Rattlesnake Salt R Cyn Mt Rose Agua Tibia Badger Cr Cohutta Caribou-Speckled | Ptrsburg Cr-DSC 
Sierra Ancha Mt Olympus Cucamonga > Bull of Woods Ellicott Rock Mackinac 

Blue Range Twin Peaks Dinkey Lks Columbia J Kilmer-Slickrk Sylvania | 

Chama R Cyn Granite Chief Diamond Pk Linville Gorge Hercules-Glades | 
Wheeler Pk | Hauser Salmon-Huckbry | Shining Rock Great Gulf 

Sandia Mt | Kaiser Boulder R S Nantahala Pemiwegasset a 

Rincon Mt Machesna Mt Buckhorn Ltl Frog Mt Pres Range-Dry R 
Pine Cr Norse Pk _ | Sandwich Range 

7 : San Gabriel The Brothers Lye Brook OO 
San Jacinto James R Face 

| San Mateo Cyn | Otter Cr 
Santa Lucia | _ | Ramseys Draft oO 

| Santa Rosa St Mary’s 
| . Sheep Mt Cranberry 

TOTAL 1 TOTAL O TOTAL 7 TOTAL 3 TOTAL 14 TOTAL 9 | TOTAL 7 TOTAL 14 TOTAL 1 

| Estimated Field Cost per Class B Wilderness: $40,000 | | Oo ae 
Total Field Cost Estimate for All Class B Wildernesses: $2,240,000



| | WILDERNESSES BY CLASS / REGION | 

| CLASS C (MEDIUM SIZE, LOW USE/COMPLEXITY) | | 

Gospel Hump | Big Blue Four Pks Jedediah Smith Siskiyou Hells Cyn fl Endicott R 
Cabinet Mts Eagles Nest Galiuro Arc Dome S Warner Kalmiopsis S Prince Wales 

Hunter Frypan Kanab Cr - Jarbidge Yolla Bolly-M Eel | N Fk John Day Tebenkof Bay 
La Garita | | Wenaha-Tucan S Etolin 

| | Lost Cr | Lk Chelan-Sawt Chuck R 

Raggeds | | Kuiu | 
S San Juan : 
West Elk OO 

| Cloud Pk = | 
Popo Agie - | : | 

| TOTAL 2 TOTAL 10 TOTAL 3 TOTAL 3 TOTAL 3 TOTAL 5 TOTAL 0 TOTAL 0 TOTAL 6 

a 
Estimated Field Cost per Class C Wilderness: $60,000 | : | | / 

Total Field Cost Estimate for All Class C Wildernesses: $1,920,000 | : :



| WILDERNESSES BY CLASS / REGION ) | 

: ) CLASS D (MEDIUM SIZE, HIGH USE/COMPLEXITY) : | - 

Anaconda-Pint | Collegiate Pks Chiricahua Sawtooth Carson-lceberg Mt Hood 
Mission Mts Comanche Pk Pusch Ridge - Desolation Mt Jefferson 

a Holy Cross Superstition Dick Smith | Mt Thielsen 
| Indian Pks Sycamore Cyn | Domeland Mt Washington 

Maroon Bells | , Emigrant Sky Lakes 
Mt Evans Hoover Three Sisters 

Mt Zirkel Mokelumne Mt Baker 
Rawah Monarch Wm Douglas 
Fitzpatrick | Mt Shasta Goat Rocks 

San Grgonio Mt Adams 

| San Rafael | 
| | | | S Sierra | 

, Ventana 

| TOTALS TOTAL 4 TOTAL 1 TOTAL 13 TOTAL 10 TOTAL 0 TOTAL 0 TOTAL 0 

[sence [siento [ewan [emao [eso [wom | | «+d 
Estimated Field Cost per Class D Wilderness: $120,000 | | | 
Total Field Cost Estimate for All Class D Wildernesses: $4,680,000 _ | | | 

| CLASS E (LARGE SIZE, LOW USE/COMPLEXITY) 

Lee Metcalf Weminuche _ Mazatzal Teton Golden Trout _ Kootznoowoo | 
: N Absaroka Marble Mt Misty Fiords 

Washakie a Trinity Alps Russell Fiord 

- | S Baranof 
7 | Stikine-Leconte , 

| | Tracy Arm-FT 
W Chichagof-Yak 

| TOTAL 1 TOTAL 3 TOTAL 1 TOTAL 1 TOTAL 3 TOTAL 0 TOTALO | TOTAL 0 | TOTAL 7 | 

Estimated Field Cost per Class E Wilderness: $220,000 | | | | 
Total Field Cost Estimate for All Class E Wildernesses: $3,520,000 : |



_ WILDERNESSES BY CLASS / REGION 

| _ CLASS F (LARGE SIZE, MEDIUM USE/COMPLEXITY) | | 

FS ETE PBR) Absaroka-Bear | Gila - Bridger Glacier Pk | 
Pecos | Gros Ventre Henry M. Jacksn | 

Pasayten 

a 
Estimated Field Cost per Class F Wilderness: $500,000 a _ | 
Total Field Cost Estimate for All Class F Wildernesses: $7, 000, 000 | | | : 

| CLASS G (LARGE SIZE, HIGH USE/COMPLEXITY) | 

/ 

remo | | [wana |orsom [emoom | —[womm | id 
Estimated Field Cost per Class G Wilderness: $1,500,000 | | | 
Total Field Cost Estimate for All Class G Wildernesses: $7,500,000 | | | | 

_ TOTAL FIELD COSTS FOR WILDERNESSES BY REGION 

Total Field Cost Estimate for All USFS Wildernesses: $33,1 60,000 , | | | | |



| COST ANALYSIS - USFS WILDERNESS MANAGEMENT BY REGION oe 

7 . Field Cost (65% of | Support (35% of | 91 LMP Funding Estimated 

| | | | | | Funding 

: 1 | $3,180,000 | $1,712,000 $4,892,000 $2,126,333 $2,766,000 

| 2 | 3,230,000 | 1,739,000 4,969,000 2,400,000 2,569,000 

3 3,650,000 1,965,000 - 5,615,000 2,128,000 3,487,000 - 

a | 4,270,000 2,299,000 6,569,000 | 2,168,000 4,401,000 

5 5,290,000 2 849,000 8,139,000 4,478,000 3,661,000 | 

6 6,230,000 3,355,000 9,585,000 4,087,000 5,498,000 

8 : 1,900,000 | 1,023,000 2,923,000 } 2,067,000 856,000 

9 ) 3,320,000 1,788,000 5,108,000» 2,459,000 2,649,000 

10 2,090,000 1,125,000 3,215,000 826,000 _ 2,389,000 

-



| COST ANALYSIS - BREAKDOWN OF SUPPORT COSTS. 

) of Total Cost) — Total Cost) Total Cost) Total Cost) of Total Cost) 

1 $1,712,000 $48,920 $195,680 $733,800 | $733,800 

2 1,739,000 , | 49,690 / 198,760 _ 745,350 -745,350 

3 1,965,000 56,150 224,600 842,250 842,250 | 

| 4 | 2,299,000 | 65,690 | 262,760 985,350 985,350 

5 2,849,000 | 81,390 | 325,560 1,220,850 1,220,850 

6 : 3,355,000 95,850 | 383,400 1,437,750 1,437,750 

8 1,023,000 / 29,230 116,920 438,450 438,450 

9 1,788,000 51,080 204,320 766,200 766,200 

10 1,125,000 32,150 128,600 482,250 482,250



READ THIS PART FIRST! 

Some basic keys to abbreviations used and some basic concepts: 

T = temporary employee 
| pp = pay periods = | | 

FT = full time (100% of time) : 

WR = Wilderness Ranger (can encompass also River Rangers, Snow Rangers, Climbing Rangers, Packers, etc.) 
7 SWR = Supervisory Wilderness Ranger | | | 

AWPM = Assistant Wilderness Program Manager (can include planner/NEPA document writer, LAC coordinator, etc.) 

| | WPM = Wilderness Program Manager (if no AWPM, planning, writing, and LAC coordination fall to the WPM) 
Supervisor = whoever is in charge of supervising the wilderness field force, be it recreation officer, recreation assistant, 

resource Officer, etc. : 

Some basic keys to approximate salary costs (based on FY91 cost to government). | 

13 pp or. | | ) | 
Grade 13/13 18/8 FT 10% of FT 15% of FT 30% of FT _  §0% of FT 

3T $ 7,150 $ 9,900 $14,300 | 

4T 8,125 11,250 | 16,250 | | 

5 11,700 16,200 23,400 , 

6 | 12,350 17,100 24,700 

[7 13,650 18,900 27,300 . . | | 
9 36,400 $3,640 $5,460 $10,920 $18,200 

11 | | 41,600 4,160 6,240 12,480 20,800 

12, |. 52,000 | 5,200 7,800 15,600 | 26,000 

Note that in the following sample workforces, salaries listed for multi-grade positions (e.g., 3/4, 5/6) are those for the higher grade. One 

method to reduce the overall field workforce cost is to hire at the lower rather than the higher grade. Another method would be to hire 

for less time than the "Tour/% of Time* shown. :



| CLASS A WILDERNESS (SMALL SIZE, LOW USE/COMPLEXITY) 
| SAMPLE WORKFORCES _ | | 

SAMPLE # QUANTITY GRADE POSITION TOUR /% APPROX. COST | | 
OF TIME — : 

1 2 3/4 T Wilderness Ranger 13 pp $16,000 
1 9/11 Supervisor 30% | 12,600 

| $28,600 

: 2 1 3/4 T Wilderness Ranger 13 pp $ 8,000 
: 1 | 5/6 - Wilderness Ranger 13/13 12,000 

: 1 9/11 Supervisor 20% 8,400 

| , $28,400 

3 1 5/6 Wilderness Ranger | 18/8 $16,500 
1 | 9 Supervisor 33% 12,000 

| $28,500 

CLASS B WILDERNESS (SMALL SIZE, HIGH USE/COMPLEXITY) oe 

SAMPLE WORKFORCES : 

SAMPLE # QUANTITY GRADE POSITION | TOUR /% — | APPROX. COST 

OF TIME 

1 1 3/4 T Wilderness Ranger 13 pp $ 8,000 | 
1 5/6 Wilderness Ranger 13/13 12,000 
1 7 9 Supervisor | 50% 18,200 

| $38,200 

2 | 2 5/6 Wilderness Ranger 13/13 $24,000 

1 9/11 Supervisor - 30% 12,600 

| | - $36,600 

3 1 5/6 Wilderness Ranger a 13/13 $12,000 
1 5/6 Wilderness Ranger 18/8 16,500 

1 9 Supervisor 30% 11,000 
$39,500



~ CLASS C WILDERNESS (MEDIUM SIZE, LOW USE/COMPLEXITY) | 

| ~ SAMPLE WORKFORCES 

SAMPLE # QUANTITY GRADE POSITION =. TOUR /% APPROX. COST 
| | OF TIME 

1 | 1 3/4T —_ Wilderness Ranger 13 pp $ 8,000 

| 2. 5/6 Wilderness Ranger 13/13 24,000 

| 1 7 SWR 13/13 13,600 
| 1 11 Supervisor | 25% 10,500 

a ; _ $56,100 | 

2 2 5/6 ~—S Wilderness Ranger | 13/13 $24,000 
1 7 SWR | 18/13 13,600 

1 9 Supervisor | 50% 18,200 

. $55,800 

3 3 5/6 Wilderness Ranger - 13/13 $36,000 | 
1 9/11 Supervisor | 50% 21,000 : 

7 | | $57,000 

CLASS D WILDERNESS (MEDIUM SIZE, HIGH USE/COMPLEXITY) 

- SAMPLE WORKFORCES 

SAMPLE # QUANTITY GRADE ~_— POSITION TOUR /% APPROX. COST 
OF TIME | 

1 2 | 3/4 T Wilderness Ranger : 13 pp — $ 16,000 

2 5/6 Wilderness Ranger 13/13 | | 24,000 
1 7 SWR 18/8 19,000 

. 1. 11 WPM : FT 42,000 

$101,000 

, 2 1 3/4 T Wilderness Ranger | 13 pp . ‘ $ 8,000 | 

| 2 5/6 Wilderness Ranger 13/13 24,000 

1 5/6 Wilderness Ranger ' 18/8 16,500 

| 1 7 SWR . FT 27,300 

1 9/11 WPM FT 42,000 

| | $117,800



CLASS E WILDERNESS (LARGE SIZE, LOW USE/COMPLEXITY) 

SAMPLE WORKFORCES | 

SAMPLE # QUANTITY GRADE POSITION TOUR /% APPROX. COST 
; OF TIME | 

1 4 3/4 T Wilderness Ranger 13 pp = $ 32,000 
4 5/6 Wilderness Ranger _ | 13/13 48,000 

| 2 3/6 Wilderness Ranger 18/8 33,000 
2 7 SWR | 18/8 38,000 
1 11/12 WPM : | . FT 52,000 

2 4 3/4 T Wilderness Ranger 13 pp $ 32,000 
4 | 5/6 Wilderness Ranger 13/13 48,000 

2 7 SWR . 18/8 38,000 
1 7 Interpreter 13/13 | 13,600 
1 9 Assistant WPM FT | 36,500 

: 4 11/12 WPM | | FT 52,000 
$220,100 

CLASS F WILDERNESS (LARGE SIZE, MEDIUM USE/COMPLEXITY) | 

~ SAMPLE WORKFORCES | 

SAMPLE # QUANTITY GRADE POSITION TOUR /% APPROX. COST 

| | OF TIME 

1 8 3/4 T Wilderness Ranger 13 pp , ~ $ 64,000 

8 5/6 Wilderness Ranger 13/13 . 96,000 

. | 4 5/6 Wilderness Ranger 18/8 : 66,000 
4 7 SWR | 18/8 76,000 

2 9 Assistant WPM FT 73,000 

1 11/12 WPM | FT '  §2,000 | 
| | $427,000 

2 8 3/4 T Wilderness Ranger 13 pp $ 64,000 
10 5/6 Wilderness Ranger 13/13 | 120,000 
4 - 7 SWR | 18/8 76,000 

2 7/9 Interpreter FT 60,000 

2 9 Assistant WPM 2 73,000 
| 1 11/12 WPM | FT | 52,000 

7 | $445,000



| CLASS G WILDERNESS (LARGE SIZE, HIGH USE/COMPLEXITY) 
SAMPLE WORKFORCE | 

| 4 | 

SAMPLE #  $$QUANTITY GRADE POSITION TOUR / % APPROX. COST 
| OF TIME | 

1 24 3/4T Wilderness Ranger 13 pp $192,000 | 
24 5/6 Wilderness Ranger 13/13 288,000 

12 5/6 Wilderness Ranger 18/8 - 198,000 | 

12 7 -  $WR 18/8 228,000 

2 7 Interpreter | 18/8 38,000 
| 1 9 Interpreter FT 36,500 - 

6 9/11 Assistant WPM | FT 252,000 

: 1 11/12 ©. WPM . FT . 52,000 

: $1,321,000



SAMPLE FOREST WILDERNESS BUDGET 
_ *DRAFT* Shasta Trinity National Forests Budget Analysis *DRAFT* 

Assumptions: | a | 
National Budget should split out accordingly _ 
WO 1%, RO 4%, SO 15%, DO 15%, Field Program 65% - 

Castle Crags Wilderness | 

Field Program: $30,000 

| District Support: $6,900 (Mt. Shasta RD) 
Supervisor's Office Support: $6,900 

| Regional Office Support: $1,850. 
Washington Office Support: $450 
TOTAL: $46,100 

_ Mount Shasta Wilderness 

: Field Program: $120,000 
District Support: $27,700 (Mt. Shasta RD) 
Supervisor's Office Support: $27,700 

Regional Office Support: $7,400 
~ Washington Office Support: $1,800 

- TOTAL: $184,600 

Yolla Bolly-Middie Eel Wilderness (mgmt. shared w/ Mendocino & Six Rivers NFs) 

Field Program: $15,000 (25% of total acres, 25% of $60,000) 
District Support: $3,500 (Yolla Bolla RD) | 

Supervisor's Office Support: $3,500 | | 

Regional Office Support: $900 | 
Washington Office Support: $200 

TOTAL: $23,100 

Trinity Alps Wilderness (mgmt. shared w/ Klamath & Six Rivers NFs) 
Field Program: $176,000 (80% of total acres, 80% of $220,000) | 
District Support: $20,300 (Big Bar RD) $20,300 (Weaverville RD) 
Supervisor's Office Support: $40,600 

Regional Office Support: $10,800 
| Washington Office Support: $3,000 , 

. TOTAL: $271,000 | 

| Chanchelulla Wilderness | 
Field Program: $30,000 
District Support: $6,900 (Hayfork RD) 

Supervisor's Office Support: $6,900 

Regional Office Support: $1,850 
Washington Office Support: $450 

TOTAL: $46,100 

- Field Program: BB $88,000 HF $30,000 MS $150,000 WV $88,000 YB $15,000 

District Support: BB $20,300 HF $6,900 MS $34,600 WV $20,300 YB $3,500 
Supervisor's Office Support: $85,600 : | 
*Shasta-Trinity Forests Total (Field Program, DO Support, SO Support) $542,200 | 

Regional Office Support: $22,800 

Washington Office Support: $5,900 
*Total National Budget for these Shasta Trinity NF Wilderness Lands $570,900



1. Southeast Alaska 
2. Southern Oregon Coast Range 

3. Northern California Coast Range 
4, Southern California Coast Range 
5. Northern Cascades Be 
6. Southern Cascades — a 
7. Northern Sierras Oe 

- 8. Southern Sierras | oe 
~ 9, Columbia Basin > Ba re 

10. Great Basin — eee. 
11. Colorado Plateau : 

-~ 12. Sonoran Desert 
~ 13. Northern Rockies ; 

14. SouthernRockies | 
- 15. Northern Great Plains | 

16. Great Lakes a 
17. Ozark Plateau oe 
18. Southern Appalachian 

19. Northern Appalachian 
20. +Southeast Coast
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