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UNI TED STATES DI STRI CT COURT
FOR THE NORTHERN DI STRI CT OF CALI FORNI A
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ANDREA TUTTLE, et al, IN SUPPCRT CF MOTI ON FOR
PRELI M NARY | NJUNCTI ON
Def endant s.

|, Dr. Robert R CQurry, do hereby declare as foll ows:

1. | am a geol ogi st, hydrol ogi st, geonorphol ogi st, professor,

and research scientist.

2. | have a Ph.D in Ceonorphol ogy & Pal eoclimatol ogy from the

University of California at Berkeley, Departnent of Geology and

Geophysi cs. M/ pre-doctoral science work consists of an MS.
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CGeology fromthe University of Colorado at Boulder, an MS. in Plant
Ecology from the University of Colorado at Boulder, and a B.A in
Geol ogy from University of Colorado at Boulder. M/ Curriculum Vitae
is attached as Exhibit A

3. | am a Registered California Geologist. MW field of
specialization is fluvial geonorphology and sedi nent transport - the
devel opnment of watershed systens through geologic tinme and the
bal ancing of erosion wth stream functions. | have published
extensively on this subject over the past 35 years. I also have
taught and conducted research in the following related subjects:
Geol ogi ¢ Hazards, Wetlands and Stream Restoration, Witershed Systens,
M ned-l and reclamation, Environnmental Geology, Soil FErosion and
Formation, dimatology, Water Quality Protection, Wter and Energy
Pol i cy, Sierra Nevada Natural H story, and \ater Resour ces
Conservati on

4. |  have over 40 vyears of University |level teaching
experience in Watershed Sci ence and am currently a Research Professor
at the University of California Santa Cuz. | am also Research
Director of the California State University Watershed Institute,
which is affiliated with the Earth Systens Science program at
California State University Mnterey Bay. Ther e, I t each
under graduate courses in hydrol ogy, geology, watershed restoration
soi |l science, and water resources.

5. Since 1966, | have published 22 books and nonographs in
geol ogy, natural history, and wetland and stream ecol ogy. | have
al so published 60 journal papers and book chapters in ny areas of
experti se. | have authored over 50 professional reports for

commttees of Congress, federal and state resource managenent
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agenci es, private businesses, and | andowners. M CV and publications

list are attached as Exhibit A.

6. | am a nenber of several educational and scholarly
associ ati ons. I am an elected fellow of the GCeol ogical Society of
Anerica and sustaining long-tinme nmenber of the Ecol ogical Society of
Aneri ca, Soci ety for Ecol ogi cal Restorati on, Anerican

Ceonor phol ogi cal Field Goup, Amrerican Geophysical Union, Society for

Soil and Water Conservation, and others. | am past president of the

Soci ety for Ecological Restoration in California

7. [ have had extensiv

e prof

essional experience in the

Headwat ers Forest area and the Redwood Creek watershed, as well as

National Forests in northern
California Forest Practices Act

1964 through 1966, authoring

Califor

for t

ni a. | helped revise the

he California Legislature in

the sections on erosion control,

wat ershed bal ance, and water quality

for the California Assenbly

Nat ural Resources Commttee’'s revisions of the 1945 Forest Practices

Act .

8. | have devoted nuch of

ny long professional career to the

study of cumul ative watershed effects,

of the debate and devel opnent of

and have participated in nuch

this field in California and other

tiwber—production west coastal states and in the U S. Forest Service.

A substantial portion of ny research and teaching has involved

coastal watersheds in northern and central California. I conducted a

detailed review of the 1998 Pacific Lunber Habitat Conservation Plan

and Sustained Yield Plan, specifically focusing on the Freshwater and

El k Creek watersheds. | was also part of the expert |egal team that

chal l enged the California Departnent of

Forestry’'s (CDF s) treatnent

of the Mkel ume Watershed for cunulative effects that degraded water
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quality and reservoir capacity for the East Bay Minicipal UWUility
D strict. | am also the author of nmany professional papers and
reports on cunulative effects associated with forest practices. I
currently serve as advisor and consultant to the State of California
Water Quality Control Boards on this matter, as well as to nunerous
public water districts, American Indian tribes, and nunicipalities.

| submt this declaration to highlight the effects on coastal
wat er sheds caused by | ogging practices and associated activities such
as road-building which take place under the eurrent—version—of—the
State of California Board of Forestry's Forest Practices Rules (CFPRs
or Rules). | also detail how forest practices of the type routinely
approved under the Rules affect the geonorphol ogical processes and
attributes of watersheds, stream courses, and salnmonid habitats in
northern California. | provide the follow ng statenents based on ny
personal experience and expertise. Additionally, | occasionally nmake
reference to selected scientific studies wthin the wealth of
published literature that supports ny concl usions.

9. Overal I, | oggi ng and associ at ed activities have
substantially inpacted, and continue to substantially inpact, the
coastal watersheds of northern and central California. A ven the
geological and climatic setting of this area, its soils and slopes
are extremely susceptible to erosion, particularly followi ng soil
di sturbance or renoval of natural vegetation. The forest practices
permtted by the current Rules continue to significantly alter these

wat ersheds as described bel ow The Board of Forestry recently

adopt ed changes to the Rules that will becone effective in July 2000.

These changes fail to address substantial, crucial problens in the

Rul es, however, and negative inpacts to geonorphol ogi cal processes
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and attributes of watersheds, stream courses, and salnonid habitat

are likely to continue from | oggi ng operations authorized under these

revised rules. | have personally observed and studied, in California

wat er sheds, nunerous exanples of the inpacts | discuss in this
decl ar ati on.
The Effects of Tinber Harvest on Slope Stability and Sedi mentation of
Wat er cour ses

10. Deposition of sedinment in streans, as well as rates of
sedinentation, are Kkey factors affecting stream structure and
function. Landslides in logged areas typically increase both the
amount of sedinent reaching streans as well as the rate of sedi nent
deposi tion. Accordingly, increases in the size and frequency of
| andslides in a watershed significantly affect the streamitself.

11. Trees and other vegetation help prevent |andslides by
intercepting rainfall before it saturates deep into forest soil.
Water can then be evaporated from the vegetation or evapotranspired
through it. Up to 30-50% of rainfall may be intercepted or used by
trees and other vegetation in high-rainfall areas. Wen trees are
renoved, there is less leaf area to intercept rainfall and |ess
bi omass to consunme soil water. As a consequence, the renoval of
trees and reduction in |leaf area substantially increases the duration
and magni tude of soil saturation.

12. HIllslopes fail when the pressure of water in the soil
pores exceeds the cohesive strength of the soil. That is, when soi
and bedrock saturate to a degree greater than its internal strength,
t he conbi ned wei ght of the soil and saturating water exceed the shear
strength of the soil and mass failures (landslides) occur. Soil pore

water pressure is a function of the subsurface soil pore volune,
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which is determned by soil <characteristics, parent materials
(geol ogy), root decay, biological activity in the soil, and rate of
precipitation and infiltration of water.

13. In addition to regulating the anount of water in the soil
and thus affecting soil stability, trees and vegetation also hold
soil together through their root systens. Roots of trees and other
vegetation play a vital role in the stability of sloped areas, and
hel p prevent |andslides and erosion. Roots anchor through the soil

mass into fractures in bedrock. Roots al so can al so connect weaker

soils to nore stable soil. They do this by providing interlocking
long fibrous binders that hold that soil together (called root
ar chi ng) . Tinber cutting in nost commercial species causes tree
roots to die, resulting in |less stable slopes. This is especially

true where the binding action of roots provide the bulk of the soil’s
strength and resistance to novenent. This is because as roots die
and decay, they lose their ability to reinforce the soil. This can
happen within a relatively short period. Up to 50% of original root
reinforcenment is typically lost within 2 years of harvest of the
trees thenselves (for Douglas fir in the Coast Ranges), and about 90%
is typically gone within a decade. For redwoods, the roots die back
and rot, although their central root nass can resprout when the
canopy i s regenerat ed.

14. Small roots decay nost quickly, while |arge decay-resistant
roots can remain for several years or sonetimes even decades. The
rate of root strength loss varies according to the tree species, root
size and the activity of the organisns that cause root decay after
harvest. As vegetation begins to grow again in the harvested area,

new roots begin to reinforce the soil. 1In one exanple, it took about
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14 years for a new forest to acquire about 50% of the root strength
that existed in the original forest before it was |ogged. Furt her,
it took 23 years to entirely replace the root strength renoved by
harvest. In Northwestern California, one study showed that recovery
of root strength may take |onger. Twenty-five years after one
harvest, root reinforcenent was only about 40% of that in adjacent
uncut areas. CTE?

15. Tinber harvest also affects soil pore water pressures.
Pore water pressure changes seasonally in response to precipitation,
and is often the driving mechanism that ultimately leads to slope
failure. Wen pore water pressures change even noderately in
conbination with loss of root strength, such conditions can lead to
dramati c | andsli des.

16. The Coast Ranges of California are currently undergoing
continued uplift that influences the terrain. The steepness of the
slopes in this area is regulated, geologically, by the balance
bet ween nmass failure and downcutting by streans. This process has in
turn been influenced by the forest cover under which this area has
evolved for several thousand years. The wi despread phenonenon of
“inner gorges” in steep coastal watersheds is a manifestation of the
effect of forest cover on slope stability. As the coastal nountains
rise at a rate of 1-3 feet per mlleniumin California, the streans
cut deeper and deeper canyons. Wthout forest cover to intercept
intense rainfall and to hold slopes together through root arching,
| andslides occur and fill the streanms with sedinment, thus reducing
their erosive power and bal ancing slope erosion with stream sedi nent
transport capacity. Were continuous forest cover has been in place

for 10,000 or nore years, slopes can develop which are very nuch
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steeper than would be the case wthout that forest cover. Thi s
condition is alnost wuniversal in coastal northern California and
O egon.

17. Landslides occur only episodically, wusually triggered by

intense prolonged wnter precipitation. Because streans are
downcutting continuously in forested regions, sl opes becone
“oversteepened.” But, because the forest cover provides a factor of

safety for these slopes, natural failure in undisturbed watershed
occurs with much less frequency than in an area where the forest
canopy has been di mnished by | ogging. Once the forest cover is
nodified, even for a roadway or small patch selective cut, the
net astabl e character of the steeper hillslopes becones obvious and
failure may occur. This usually happens if an intense rainstorm or
wi nter earthquake occurs while the slope vegetation is not yet fully
recover ed. Because forests regrow full root strength only slowy,
the probability that such a 20-year nmagnitude rainfall event wll
occur while forest cover is in a state of recovery is alnost 100
per cent. Landslides, therefore, may occur wherever soil depths,
sl ope steepness, and surface hydrologic conditions have devel oped
beyond that degree that would be stable wunder historic native
veget ative cover conditions.

18. Evaluation of landslide susceptibility for a given area is
very denmandi ng. It requires know edge of the history of hillslopes
and their forest growh, the depth and nmass of roots, the
infiltration capacity of the natural slopes and those that may be
altered by nmanagenent activities, the strength of the slope
materials, the intensity of natural precipitation, and the rainfall-

to-runoff ratios. However, under the current and recently revised
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Rul es, tinber harvest and related activities are generally restricted
only on “failure-prone” slopes, an assessnent based on evidence of
past slope failures. But Tthis is a far too [imted and i nadequate a
procedure, and one which does nothing to evaluate the effects of the

forest itself on the slope stability. Further, the current and

revised Rules’ identification of slopes at risk for [|andslides

demands that failure has already occurred in order to establish
surface conditions that nmay suggest future failure. The present
| andslide susceptibility assessnment is thus blind to the geonorphic
evolution of a particular hillslope or watershed. It is like
advising a patient with a bleeding leg to go hone and be careful wth
the other leg because it mght bleed too. It treats neither the

cause nor the synptom As a result, both the current and the revised

Rules are largely ineffective in identifying areas where logging is
likely to substantially increase the incidence of |andslides.

19. The current and the revised Rules tend to support |ogging

operations that detain surface rainfall runoff on hillslopes rather
than routing it to watercourses. Wi |l e such an approach may reduce
short-termrunoff turbidity and sedinent delivery to streans adjacent
to harvest areas, this is precisely the wong strategy if one wants
to decrease slope loading and pore water pressure increases after
| oggi ng or roadbuilding. By focussing solely on reducing short-term
surface sedinment yield, the Rules lead to major |long-term increases
in sediment yield as a result of nass-wasting (Iandslides). It is
predomnantly the coarser, landslide-derived sedinment that fills
pool s and reduces | owfl ow habitats for sal nonids.

20. The current and revised Rules also do not address how

renoval of vegetation affects flood magnitude and frequency offsite
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below the sites that have been harvested of their natural tinber.
Because rainy-season interception losses by needles and stens of
forest trees is decreased when the canopy volunme is reduced, and
because evapotranspiration in the sumer is reduced when the trees
are not there to punp out the soil water, harvested sites are wetter
and yield a greater percentage of their winter rainfall as runoff.
For exanple, in an area subject to extensive renoval of vegetation,
an instantaneous increase in runoff of only 20% can approximtely
double the frequency of nean annual w nter fl oods. Further, this

increase in flow in turn also contributes to greatly increased

incidence of l|andslides and mass wasting events. More frequent
higher flows erode streanbeds and banks, undercutting and
destabilizing the adjacent hillsides. Thus, cumulative offsite

inmpacts occur as the result of headwater changes in runoff
characteristics. As |andslides occur downstream nore sedinent is
added to the streans. Downcutting, therefore, ceases or decreases
and the streans becone wider to handle the entire sedinment |oad added
by |andslides. This further undercuts hillsides, and further
exacerbates the disequilibrium From the standpoint of hillslope
evolution over geologic tinme scales, such cunulative downstream
progressive destabilizing wll ultimately lead to [|ess-steep
streanside hillslopes as the slope materials are carried downstream
over several mllennia, followed by sl ow watershed reforestation.

21. Rainfall intensity itself cannot be nuch nodified by tinber
harvest. That is an inherent characteristic of airmass tenperature,
saturation, w ndspeed, and topography. But changes in runoff
characteristics associated with tinber harvest does change neasurably

the magnitude of flood runoff for a given magnitude and duration of
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rainfall. Conpared to fully forested sites, harvested areas w |l have

hi gher early winter soil noisture because the trees have not been

using that soil noisture all sunmmer. The harvest area wll thus

detain and absorb far |ess of

the rainfall wthin the forest.

Conpacted soils in roaded and harvested areas al so cannot absorb as

much precipitation as they did before harvest, so runoff wll occur

sooner and for |longer duration fromthe cutover area. Additionally,

since harvest activities do not directly change slope steepness, but

only forest cover, the increased

surface runoff may gully or carry

surface soil particles into the watercourses. Until the full height

of the original forest cover is

achieved, the routing of rainfall

that is intercepted in a young recovering forest canopy allows that

water to drip off needles and f

faster in higher volunmes than it

low down stens to get to the soil

can through closed mature, nulti-

| evel forest canopies. There is thus a neasurable increase in the

frequency, magnitude, and duration of offsite streanflow and fl oodi ng

bel ow harvested sites. The nmagnitude of the effects is a function of

the percentage of the area of the watershed that is roaded and in a

state of forest recovery at any one point in tine.

22. \Wien nore sedinent is delivered to a streamthan it is able

to carry at the flowrate and gradient that nmay exist at a point in

time, the stream nust aggrade.

This build-up of the streanbed, or

deposition of gravel bars, is a way that the stream system bal ances

its transport capacity with its sedinment delivery. The stream cannot

alter its sedinent supply, but

it can store the sedinent that it

receives in excess of its nonentary transport capacity. Sedi nent

build-up in a channel is not inherently bad. Deleterious effects of

i n-channel sedinentation general
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delivery of water from tributaries exceeds the rate of delivery of
sedi ment from bed, banks, and tributaries. Because tinber harvest
often increases runoff of water, cut-over watersheds may have an
i ncreased sedi nent transport capacity. Problens arise primarily when
the balance between sedinent delivery and transport capacity 1is
changed. In central and northern coastal watersheds in California
the biggest factor that leads to inbalance is |andsliding. Sl i des
deliver masses of easily eroded earth materials directly to
wat ercourses W thout sinultaneous increases in water supply to
bal ance that sedinent. The Rules do far too little to recognize or
assess the need for this bal ance.

23. A mmjor conpounding factor is the spatial distribution and
timng of an inbalance between sedinent supply and runoff. Runof f
generally increases imediately after |ogging and roadbuilding, while
sedinment delivery may |lag several years. Further, the increased
runof f may undercut and trigger sliding offsite, downstream from the
harvest area. The result is that the sedinentation effect 1is
cumul ative. The nore that sedinment delivery wthout balanced runoff
i ncreases, the nore aggradation of the streanbed, and thus the nore
offsite downstream streanbank wundercutting and the greater the
sedi ment delivery. Coarse channel-filling sedinent noves only during
t he hi ghest flow events. Pools (often occupied by rearing sal nonids)
becone filled progressively in the vyears after tinber harvest.
Spawning gravels (redds) may be covered with finer or coarser
sedi ment, and becone unusable to the spawning fish.

24. Based on ny experience and observation, the CFPRs
pronmul gated under the California Forest Practices Act fail to

adequately address surface soil erosion hazards. The et hodol ogy
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used in the current and revised CFPRs to estinate estimating erosion

hazard allows dead vegetation such as stunps and slash to be
considered “protective cover” to mtigate erosion risks. This is

shortsighted and generally only considers rainsplash erosion. Stunps

hold the soil by roots that will soon die, decay, and thus cease
bi nding soil nass. Further, dead vegetation may disrupt overland
flow, but only for a period until it, too, is washed or rots away.

Subsurface novenent of water is as inportant to slope stability as is
overland flow Thus, the nost inportant cover is that which provides
live root strength to bind soil, to control the inpacts of subsurface
flow, and to intercept rainfall to control overland flow Leavi ng
slash in place does decrease surface erosion for a few years, but
increases infiltration that nmay exceed to slope stability and trigger
mass failure. The Rules sinply do not restrict activities on those
nmet astabl e slope areas that are prone to such failure. Since steep
netastable slopes are cut regularly wthout being followed
imediately by failures, the Rules’ inadequate I|andslide risk
assessnment procedure allows tinber harvest where other harvest has
occurred with “successes” on adjacent steeper or simlar slopes.
However, failures ultimately occur during major (20-year-plus) storm
intensity and duration events. There is also a serious mstaken and
unsupported belief that once a forest begins to regenerate, the site
is no longer susceptible to failures. Wile young trees do punp lots
of water, they do not provide the mature root and soi
characteristics necessary to return a slope to the sane risk factor
as before cutting or roading.

25. The current and revised Rules also fail to address

| andslide risk that increases with clearcutting and other *“even-age”
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| oggi ng net hods. For example, the Rules allow up to 40 acres of
contiguous clearcutting, but do not require an adequate analysis of
landslide risk or mass wasting potential before determ ning whether
clearcutting is appropriate. 14 CCR 913.1(a)(2). Additionally, the
Rules allow the size Iimtations of clearcut units to be exceeded by
only requiring that THPs denonstrate that it wll “create a nore
natural logging unit.” 14 CCR 913.1(a)(2)(0. G earcut sizes can
also be increased if the THP <contains neasures for offsite
mtigation, but that mtigation is not necessarily based upon
mtigating harm resulting from increased cut-block size. 14 CCR
913.1(a)(2)(E). Alowing restoration offsite to allow for increased
clearcut size only increases the inpact to, and below the clearcut

site. Mreover, the current and revised Rules require clearcut units

to be separated only by a 300-foot buffer, and allow this buffer to
also be clearcut when trees in the prior clearcut units are five
years of age. 14 CCR 913.(a)(3) and (4). This effectively permts
entire watersheds outside of the riparian areas to be cleared in |less

than ten years. In short, the current and revised Rules ignore some

of the fundanentals of |landslide risk and erosion control articul ated
above. The current Rules have resulted and will inevitably result in
increased landslide risk and erosion hazard in cutover areas, and

this concern was not addressed in the revisions to the Rul es adopted

by the Board of Forestry. The current and revised Rules do not

mandat e conpetent assessnment of the fluvial geonorphologic history
and status of a downstream reach that wll receive the prinmary
effects of cutting. The buffering capacity of a downstream offsite
wat er cour se to accommodat e increased sedi nent and/or runoff is sinply

not assessed. Because nost (probably over 80 percent) of harvest

DECLARATI ON OF ROBERT CURRY | N SUPPORT 14
OF MAOTI ON EOR PRFI I M NARY | NITEINE T1 ONI




© 00 N oo o A~ w N Pk

N NN N N N N NN R P R P R PR B R
o ~N o O N~ W N P O © 0 N O 0o N W N BB O

lands along the northern and central California coast are
characterized by stream channels that are already disequilibrated,
this shortcomng of the Rules is very serious.

26. Neither the current or revised Rules de—hnot contain

assessnment practices that are in accord wth basic professional
standards for assessing risks of geological hazards. The Rules do
not require geologists to review THPs for geologic hazards, and
instead permt unqualified foresters to nmake the inportant geol ogical
and geonor phol ogi cal assessnments of whether proposed | ogging
operations may undermne soil stability and runoff bal ance. For
exanple, the Rules allow foresters to identify unstable areas wthin
riparian areas, a field of expertise they do not have. 14 CCR
916. 4(a) . The Rules also allow foresters to determne what
mtigations are needed to prevent or off-set inpacts from roads
constructed across unstable slopes and to allow tractor operations on
unstable areas, and yet such determnations require geol ogical
knowl edge not possessed by a forester. 14 CCR 923; 914.2(d). The

revisions to the rules do not include changes to these sections, but

only add simlar |anguage that perpetuates this problem For

exanpl e, one section of the revised rules states that foresters nust

"identify active erosion sites in the logging area, assess them to

determne which sites pose significant risks to beneficial uses of

wat er, assess them to deternm ne whether feasible renedies exist, and

address in the plan feasible renediation for all sites that pose

significant risks to the beneficial uses of water." 916. 9(p). Not

only does this language limt the types of unstable areas to be

identified to those deened "active," but it continues to allow

foresters to nake determ nations about geol ogi cal conditions as well
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as the types of renediation work that

are needed to address erosion

concerns. As previously stated,

this is a

skill that a forester nay

not necessarily have. |t is ny opinion that

the CFPRs, even with the

mnor revisions adopted by the

Board of

Forestry, do not contain

adequate neasures to ensure that

|l ogging operations will not have

adverse i npacts on slope stability.

27. Additionally, the existing and

revised Rules’ limtations

for tractor operations, hauling

operations and site preparation

during the winter season are particularly backward and ineffective

The Rules state that these actions cannot take place when the soil is

saturated, but neasure soil saturation after

by providing for evaluation of

increases in water turbidity.

danmage has al ready begun

soil saturation based on visible

14 CCR 895.1. That is, the Rules

essentially say that if soil is saturated enough to erode after

| oggi ng, then the |ogging should

pronote assessnment of soil saturation

not have happened. Thus, the Rules

obviously precluding consideration of

Li kewi se, the Rules’ standards for

hazard are inadequate to prevent

resulting sedinent delivery to streanbeds.

vegetation as cover imediately after

descri bed above-- dead vegetation is much

vegetation and tree cover in

stability and preventing nmass

streans. The Rul es’ hazard assessnent

terns of

after harm has occurred,

preventative  neasures.

estimating surface soil erosion

increases in nmass wasting and

The Rules include dead

| oggi ng, even though-- as

|less effective than live

mai ntai ning deep slope

wasting and sedinment delivery to

process also fails to address

unst abl e sl opes and cunul ative effects of past |ogging operations in

a given watershed. Hydrol ogic balance of the watershed channel

system is not a required consideration.
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pronote inaccurate assessnment of soil stability, which allows for
i nappropriate |ogging practices on steeper, unstable slopes. Thi s
| eads to persistent ongoing and future |osses of stream function and
fish habitat.

28. The rate of landsliding on slopes |ogged under the Rules
denonstrates the inadequacy of the Rules. For exanple, |andsliding
on areas logged in the previous 15 years is alnost 10 tinmes higher
than landsliding rates on lands wth forests over 30 years old. L. M
Reid, 1999, Forest Practice Rules and Cunul ative Watershed Inpacts in
California at 3, attached as Exhibit B. This shows that the Rules
fail to prevent a nearly ten-fold increase in landsliding rates on
| ands | ogged according to the CFPRs. Id.

29. Roads and watercourse road crossings are primary
contributors of sedinment input and thus to watershed cunulative
effects. Basically, roads are inperneable and are permanently
conpact ed. They thus increase runoff, channel it to low points or
stream crossings, and intercept soil through-flow (water flowing in
t he unsaturated zone of soil just beneath the surface). Al three of
these characteristics lead to decreased infiltration capacity,
increased fast surface runoff, decreased groundwater recharge and
thus decreased summer stream flow, and change the ratio between
rainfall and runoff to which the topography of the land surface is
del i catel y adj usted.

30. Roads also contribute substantially to |Iandslides and
resul tant sedinentation. Landslides usually start at road |ocations
where infiltration is altered as a result of road construction. They
are frequently caused by drainage concentration from roads, and

therefore nmuch of the resulting sedinment enters streans.
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31. The actual construction of roads is also a source of
sedinment, and <can (greatly accelerate erosion rates wthin a
wat ershed. CQutting roads in a slope sheds sedinent into roadside
ditches, where it may be transported to a stream by rainfall and
roadsi de runoff.

32. Road construction, in conbination with intensive |ogging,
has been proven to produce significant long term increases in peak
flow discharges in both large and small basins. J.A. Jones, GE
G ant, 1996, Peak Fl ow Responses to Oear-Cutting and Roads in Small
and Large Basins, Wstern Cascades, Oregon. In the western Cascades,
| oggi ng and associ ated operations increased peak flows by as nmuch as
50% in small basins and 100% in large basins over a fifty year
peri od. Id. at 959. Road construction influences the rate and
extent of water flow down hill sl opes. Roads, in conjunction wth
clear-cutting, speed the delivery of water to channels during storm
events.

33. Road surfaces conbine with culverts, cutbanks and ditches
to convert subsurface groundwater flow into surface water flow That
surface water flow carries with it sedinent and other debris that
enter streans. Surface flows from roads and culverts also increase
the instantaneous flow of the destination stream causing erosion
along its banks and affecting the streamnms depth.

34. FErosion of gravel road surfaces is an inportant source of
sedi nent . Most eroded sedinent in |logged areas enters the stream
directly through side drainages that may carry runoff only during
stormevents. The size of sedinment is usually very fine, less than 2
mmin diameter. Gavel surface roads are a key source of this fine

sedi nent . Heavy traffic on these roads exacerbates this source of
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sedi nent .

One study has shown that when traffic exceeds nore than

four trucks per day, roads can contribute up to 7.5 tines the

sedi nent

production as that of the sane roads not being used on a

gi ven day. Even when occasional |ight vehicles are used, the sedi nent

|l oss fromroad surfaces only decreases by .8% of the value of heavily

used roads. LM Reid et al, 1984, Sedinent Production From Forest

Road Surfaces, attached as Exhibit C at 1760.

35. The placenent of roads has a lasting effect on water
gquality and erosion in |ogged areas. Roads do not cease to exist
after a decade of non-use or a decade after abandonnent or

decomm ssi oni ng. Road surfaces do not heal and becone forest soil

again in

a fixed short time, or in any predictable fashion. Even

where roads are “put to bed” by waterbarring and bl ocking access to

vehicles, the conpaction, flow routing, and subsurface flow
interception all continue for decades. Only where roadbeds are
“pul l ed” and the surfaces are ripped and backfilled into the cuts do

we see hydrologic recovery, as shown in the Redwood National Park

st udi es.

36. Based on ny experience and observation, the existing and
revised Rules fail to properly address road construction to
effectively mtigate sedinment |loads in streans. For exanple, the

Rules lack any effective requirenment against concentrating run-off

from roads, which can exacerbate the erosional processes already

caused by the existence of the roads. Further, the Rules allow

construction to occur in isolated wet areas that already pose a

| andslide risk. The Rules allow road construction with a high center

crown (not fully outsloped) and with inside ditches. Revisions to

the rules include that new and reconstructed roads nust be "outsl oped
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where feasible and drained with water breaks or rolling dips," but

this does not elimnate this concern. This continues to allows a

road to be built that is accessible throughout nost of the year, but

maxi m zes deleterious hydrologic effects. The effects of these
om ssions are substantial, and include increased sedinent | oads,
destabilization of stream banks, increased erosion resulting from

construction of the road network, and interruption of hillslope
subsurface and surface water flows.

37. The existing and revised Rules also do not encourage

| andowners to limt the nunber of roads within watersheds, or require
them to develop a transportation plan in the |ogged area. Per haps
nost inportantly, there is no limtation on placing roads in wet or
unstable areas, such as inner gorges and steep slopes, and no
prohi bition on placing roads in areas of high overland water flows or
other areas that deliver sedinment to watercourses. The Rul es have
resulted in and will continue to result in increased sedinent | oads
and destabilized streanbanks.

38. The Rules also fail to address road naintenance to
effectively mtigate landslide risk and provide for erosion control.
For exanple, the existing Rules require that roads and |andings only

be maintained for 1-3 years. The revised rules only change this to 3

years rather than requiring a decomm ssioning process or annual

mai ntenance. Both the current and revised Rules omt any guidance or

instruction as to how to maintain roads, |andings, and crossings in a
manner that mnimzes sedinent delivery to streans. Further, there
is virtually no accountability for landslides and erosion problens
that may arise after the 1-3 year period. Drai nage structures

associated with road placenent need annual maintenance to function
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properly. They will ultimately becone usel ess when drai nage cul verts
becone cl ogged. The result is inevitable road failure years after
the road was constructed, leading to further |andslides and
additional increases in sedinent |oading in streans.

39. The Rules relating to watercourse crossing structures are
also insufficient to prevent alteration of stream characteristics.

Although the existing and revised Rules require all watercourse

crossing structures to withstand a 50-year or a 100-year fl ood,

respectively, they fail to provide guidelines for determning the

size of watercourse crossings for the 50-year or 100-year fl ood.

Wile the CDF has provided state foresters wth a technical
menor andum t hat includes culvert-sizing nethods, the nmeno is useless
wi t hout know edge of the upslope drainage area, present and future
infiltration capacity, and/or channel w dth. Thus, the Rules
establish no baseline from which to judge the adequacy of culvert
size. Even if a state forester finds that a drainage structure wll
not carry the fifty-year flood level, the Rules do not require
renoval of the inadequate structure. Instead, the Rules allow state
agency foresters to use an alternative neans, such as breaching of
fill, even though such a procedure is substantially |ess protective
and nore erosive than actual renoval. A so, the Rules do not include
provisions to prevent stream crossings from changing channel beds,
bl ocki ng sedinent transport, or altering water velocity. Final |y,
the Rules set inadequate standards for evaluating the nunber of
wat ercourse crossings in a particular THP, which neans that an
excessi ve nunber of watercourse crossings may exist in a concentrated
ar ea. This inevitably increases runoff routing and other inpacts,

whi ch substantially alter natural steam conditions. Basically, the
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rainfall characteristics and soil and bedrock infiltration capacity

determne how many mles of epheneral or perennial watercourses may

exist in a given surface area. Drai nage density thus varies as a
function of sl ope steepness, geol ogy, soils, and climtic
characteristics. As a general rule, the denser the nunber of

wat ercourses per square mle, the faster runoff is delivered to
streans and the greater the risk of sedinent delivery associated wth

road building. Yet, the Rules do not require that this sinple

nmeasurenent be used as a guide to allowable road density.

40. For tenporary roads, the Rules only require that drainage

sustaining substanti-al—inpacts. (NOTE I AM SUGCESTING TH S BE
REMOVED BECAUSE THE RULES (CURRENT) REQUI RE THAT TEMPORARY CROSSI NGS

BE PULLED BEFORE THE WNTER PERIOD, AND I T SEEMS A LI TTLE CONFUSI NG
PLEASE FEEL FREE TO PUT I T BACK IN IF YOQU FEEL I T | S APPROPRI ATE. )

41. In sum | Dbelieve that the Rules’ provisions regulating
roads and road watercourse crossings are insufficient to prevent
significant alteration of watershed and stream conditions. These
alterations include loss of pools, changes in flow regines, bank
destabilization, and | oss of stream conplexity.

The Role of Riparian Buffers in Mtigating Sedi nents Loads

42. Functions of riparian zones include the nmaintenance of

water quality through filtering of sedinment, chemcals, and nutrients

from upslope sources; the maintenance of stream bank stability by
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providing a root systemon the banks and fl oodpl ai ns; and mai nt enance
of channel form and in-stream habitat through provision of woody
debris and restriction of sedinment input. R parian zones help
capture sedinment from logged areas and prevent the sedinent from
entering streans. Loss of riparian vegetation results in increased
sedi nentation entering streans from erosion on |ogged sl opes. Loss
of riparian vegetation also may destabilize streanbanks, leading to
i ncreased fine sedi nent deposition from erodi ng banks.

43. Trees and vegetation of substantial size that fall into
streans and their flood areas are terned “large woody debris” (LWD)
Riparian zones serve as the prinmary source of LW In smaller

channel s, woody debris limts the anount of sedinment that can enter a

stream by trapping that sedi nent. It can also stabilize debris and
sedinment that result from |andslides. LWD also helps stabilize
stream banks. In larger channels, wood accunul ation can trigger the

accumul ation of spawning gravel for fish, create backwaters, and
cause pools to form

44. The Rules—provisions in both the current and revised Rules

setting that set forth tinber nanagenent standards in riparian zones

lack sufficient canopy and understory retention standards to avoid
inmpacts to water quality. The current Rules require loggers to
retain 50% overstory and 50% understory wthin Wter and Lake

Protection Zones (WPLZs) along fish-bearing (Cass 1) streans. The

revised rules increase this, but only require loggers to retain 85%

of the canopy in the first 75 feet of the WPZ and 65% within the

next 75 feet. Both the current and revised rules only require 50%

total canopy to remain within the first 50 to 100 feet of nonfish-

bearing, or dass Il streanms, and exclude any canopy retention
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requirenents along intermttent, or dass 1Il streans. These

standards do not sufficiently provide canopy to maintain naturally
occurring water tenperatures. In fact, the Rules’ insufficient
definition of canopy allows retention of understory tress and shrubs
i nstead of overstory shade trees. Lack of adequate overstory habitat
inmpacts the streans’ mcroclimtes and rai ses water tenperatures.

45. Further studies (Erman and Erman, 2000) corroborate

evidence that riparian buffers, as presently defined and as revised,

are inadequate for nmaintaining mcroclimate conditions in streanside
areas. The Rules are based on outdated and unsupported concepts of a
buffer width that purported to protect streans from influences
el sewhere in the watershed. The Rules scale allowable activities
near streans to the size of the stream excluding equi pnent entry but
not harvest activities as a function of a class of watercourse sizes.
The Rules assune sone kind of linear relationship between w dth of
equi pnent exclusion zone and stream inpacts that is sinply not
supported from scientific studies. Instead, it 1is the canopy
closure, air flow, humdity nodification, and evapotranspiration in
epheneral and perennial watercourses that need to be protected and
mai ntai ned for optimumriparian habitat.

46. The current and revised Rules’ provisions designed to

retain adequate input of large woody debris (LWD) into streans are

also ineffective. Although the Rules require loggers to |eave

individual trees within riparian areas, nothing—in—the regulations

requires the permanent retention of LW recruitiment trees these

requirenents fall below those needed to provide for adequate

recruitnent of large trees into watercourses. As a result, every
| . I : : ainall L of :
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. _ whichi I I .
salt-to-serve the purposes of large woody debris— The current Rul es

require retention of only two 16-inch dianeter at breast height (DBH)

trees per acre along Qass | and Il streans, and therefore provide
i nsufficient sources of LWD recruitnment nmaterial. The revised Rules
only change these standards for dass | streams, but even these

changes are insufficient, requiring the ten |largest trees, dead or

alive, to be |left standing per 330 feet of stream channel. Furt her,

the current and revised Rules only require 25% retention of overstory

conifers within dass | and dass Il “watercourse and | ake protection

zones” (WPZs), even though conifers provide better LWD. As a

result, the W.PZs have an depleted and inadequate supply of Ilarge

woody debris. Finally, even if the provisions nmandated retention of
nore conifers, the Rules would still fail to provide nore trees
because the defined riparian buffer-strips—+n—ecoastal—California—and
Oregon—watersheds in the current and revised Rules are too narrow to

contain sufficient amounts of material that could provide for LW

recruitnment. Consequently, the standards for nmaintaining LW are

grossly inadequate in both the current and revi sed CFPRs.

47.  The Rules do not require an adequate wdth of trees and
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48. Both the current and revised Rules fail to adequately
protect dass |IIl (nen-Hish-bearthg intermttent) watercourses,

primarily because the Rules do not provide for any of the riparian

zone protections afforded Cass | and Il streans. The Rules allow
broadcast burning in Gass IIl watercourses, which increases sedi nent

transport into streans and can result in increased stream water

t enper at ur es. These sedinent inputs nove downstream to connected
Cass | and Il waters, affecting these areas as well. The Rules also
lack limts on taking overstory trees in Cass Il watercourses.

This allows |oggers to renove shade trees and LWD recruitnent trees,
which ultimately makes the Cdass |I1l streans hotter and |ess
adaptable to large flow events. Downstream streans therefore
i kew se becone hotter and nore susceptible to mass flow events. The

Rules permt tree renoval from wet areas, and entirely omt

provisions for retaining trees that wll provide root strength and
soil stability. Since wet areas are nost susceptible to nass
wasting, dass |1l watercourses becone vulnerable to mass inputs of

sedinent. Finally, although the Rules state that trees nust be felled
away from streans, the Rules allow for exceptions that state
foresters may grant wthout justification. Felling of trees across
streans can danage vegetation and destabilize streanbanks, yet the

current and revised Rules allow this to occur on dass |, Il and |11

streans.
Anal ysis of Cunul ative Effects

49. National Marine Fisheries Service (NWS) and State-
conmm ssioned scientists have criticized the Rules for inadequate
consideration of the cumulative effects of |ogging and road-building

within a watershed. | agree with these criticisns. Speci fically,
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assessments of tinber-related inpacts on a watershed nust consider a
watershed as a whole, evaluating the extent of all the inpacts
occurring within that system over a tinme frame greater than the
i mredi ate present. To accurately evaluate the inpacts of one | ogging
operation on a watershed, one nust first have an accurate sense of
the baseline conditions in that watershed and the response of that
wat ershed to past stresses, natural or nman-augnented. Under st andi ng
this baseline can only be acconplished by considering the cumnul ative
i npacts of various past and present |ogging operations as well as
ot her sources of change throughout the basin. By |ooking only at
dots on a map rather and doing so in the tinme frame of a snapshot,
the Rules fail to adequately consider cumulative inpacts and
therefore fail to accurately assess the inpacts of specific permtted
| oggi ng operations on a watershed.

50. Particularly critical is the cunulative effect of past,
present, and anticipated future road-building because these so
dramatically affect runoff routing (timng and volune of sedinent and
rainfall runoff). The Rules take the position that it is
unreasonable for a tinberland owner to know or accommobdate the
possi bl e inpacts of future activities by another owner in the sane
wat ershed or a future owner of the same parcel. Thus, cumul ative
impacts are virtually assured of non-assessnment in any given THP. If
the present status of the bal ance between water runoff and sedi nent
yield and the resulting channel balance were in fact accomodated
instead of asking a tinber harvester to be all-know ng, one could
determne if past, present, and reasonably anticipated future
activities were within the acceptable limts of the range of stresses

that a watershed system can buffer. The Rules thus ask inpossible
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forecasting abilities of THP submtters rather than using sound
science to assess present watershed status.

51. As noted above, tinber harvest operations involving |og
skidding, road and |l|anding construction, road naintenance, and
harvest of trees in riparian areas can increase input of fine
sedinments into stream channels, increase water tenperatures, and
reduce long-term recruitnment of |arge woody debris. Q her sources
than | ogging may al so contribute to these causes of harm The Rul es,
however, fail to adequately consider the cunmulative effect of the
conbi nation of these different |ogging operations or the contribution
of other non-tinber-harvest sources of inpacts on watershed
characteristics or function. This failure to require effective
cunul ative inpacts assessment creates an inaccurate evaluation of
inpacts to a watershed. Recognizing this inadequacy, CDF pronul gated
Techni cal Rule Addendum No 2, ostensibly to provide a nechanism for
cunul ative inpacts assessnent. See 14 CCR 898. However, like the
rest of the Rules, Technical Addendum No. 2 fails to provide useful
information or guidance regarding cumnulative inpacts. The Rul es
render the cunulative watershed effects (COWES) analysis an
ineffective paper exercise by limting cumul ative inpacts analysis to
| and-use information readily available, wthout requiring any other
relevant information such as the present status of watershed and
channel bal ance. The Rules also limt cumulative inpact assessnent
to the rather arbitrarily defined watershed planning area of the
i mredi ate subwatershed and exclude the larger river basin from
consi derati on. Finally, the Rules do not provide for consideration

of the historical inpacts on watersheds or how proposed |ogging may
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further degrade already-degraded conditions. As a result, the Rules’
provi sions for cumul ative inpact assessnents are whol |y i nadequat e.

xX. Although the Rules' inadequate requirenents for cumrul ative

i npact analysis is one of the nbost crucial problens of the current

Rules, it was not addressed by the Board of Forestry in their revised

Rul es, and thus this fundanental probl em persists.

Concl usi ons

52. My opinions are consistent with those expressed by the
National Marine Fisheries Service (NVS). NVFS identified tinber
harvest practices regulated by the State of California Forest
Practices Act and Forest Practices Regulations as resulting in
sedi nentation caused by poor tinber harvest practices and channel
restructuring due to floods. NVFS has stated that tinber harvest
activities have been docunented to result in adverse effects on
streans and stream side zones including the loss of I|arge woody
debris, increased sedinentation, loss of riparian vegetation, and
| oss of habitat conplexity and connectivity. See 64 Fed. Reg. 6966.

53. Based on ny experienced observations above, the California
Forest Practices Rules have and will continue to result in increased
| andsl i des and | andslide risk and increased erosion, and consequently
increased sedinent delivery to streanms in excess of transport
capacity. The Rules allow extensive clearcut |ogging wthout regard
to soil saturation and slope stability, resulting in the increased
frequency of landslides in |ogged areas. The Rules also allow road
construction and maintenance in a manner that results in excess
sediment |oading in nearby watercourses. Finally, the rules provide
for inadequate riparian buffer zones to mtigate the effects of

activities that result in increased sedinent |[oading. These have
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had, and wll continue to have substantial and |ong-term negative
consequences on wat ersheds and streans throughout the habitat of coho
salmon in California.

54. | declare under penalty of perjury, under the laws of the
State of California that the foregoing is true and correct to the

best of ny know edge and that this declaration was executed on My

, 2000 in Monterey, California.

Robert R Curry, Ph.D.
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