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ERRATA TO THE HCP

Insert this paragraph as the new first paragraph on page P-69, Subsection 6.3.6, Adaptive Management;

The purpose of adaptive management is to provide a mechanism to ensure that HCP 
prescriptions are implemented in a manner that reflects sound science, taking into account new 
data and analysis. Adaptive management also provides flexibility by allowing alternative 
approaches for achieving biological goals under certain circumstances, in order that the HCP can 
be implemented in a manner that is sensitive to both economic concerns and biological 
necessities.

Insert this sentence at the end of the first full paragraph on page P-70:

The Wildlife Agencies shall disapprove PALCO’s proposed changes if they are in conflict with 
AJ3 1986 or if the Wildlife Agencies find, in writing, that PALCO’s proposed changes will 
impair the ability of the plan to achieve, over time, or maintain properly functioning aquatic 
habitat conditions.

Delete “and the Grizzley Creek complex” in the second line of the first bullet on P-18, Subsection 
6.1.2.1, Establishment of Marbled Miirrelet Conservation Areas and Other Protective Buffers.

Delete the last sentence of the first bullet on P-18, Subsection 6.1.2.1, Establishment of Marbled 
Murrelet Consen'ation Areas and Other Protective Buffers which reads:

The Grizzley Creek complex acreage is 1,409 acres.

Delete the first sentence of the third bullet on P-18, Subsection 6.1.2.1, Establishment of Marbled 
Murrelet Conservation Areas and Other Protective Buffers, and insert the following sentence in 
its place:

The Grizzley Creek complex, will include an additional 351 acres for a total of 1,409 
acres, as shown in Figure 4, and will be protected for the first five years of the permit.

On P-34, in the first bullet, first sentence, second line, after “that nesting” add "has not occurred 
or.”

On P-34, in the fifth bullet, first line, delete "On thousand thirty-six" and insert the following 
language in its place:

One thousand three hundred thirty-six

On P- 44, in paragraph 15, first line, after "A Federal" insert the following language: 

and/’or state pennit



February' 1999

Dear Reader:

This copy of the “Habitat Conservation Plan for the Properties of The Pacific Lumber 
Company, Scotia Pacific Holding Company, and Salmon Creek Corporation,” dated 
February 1999, incorporates editorial changes to the Habitat Conseiv'ation Plan attached 
as Appendix P of the ‘Tinal Environmental Impact Statement/Environmental Impact 
Report and Habitat Conservation Plan/Sustamed Yield Plan for the Headwaters Forest 
Project,” dated Jannaiy 1999. These editorial changes c3id not change the meaning of the 
January Habitat ConservatioE Plan. Rather, the changes were made to clarify language
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AB 1986 California Stale Assembly Bill 1986
ACD Angular canopy density
ANOVA Analysis of variance
BFN board feet net
“C Degrees Celsius
CCC California Consen'ation Corps
CCR California Code of Regulations
CDF CaEfomia Department of Forestry and Fire Protection
CDFG California Department of Fish and Game
CESA California Endangered Species Act
CEQA California Environmental Quality Act
CFR Code of Federal Regulations
CHERT County of Humboldt Extraction Review Team
CWHR Califomia Wildlife Habitat Relationships
cm centimeter(s)
CMZ channel migration zone
CNPS Califomia Native Plant Society
CPOM coarse particulate organic matter
dbh diameter at breast height
DEIS/DEM. Draft environmental impact statement/draft environmental impact report
DI disturbance index
DOM dissolved organic matter
EEZ equipment exclusion zone
ELZ equipment limitation zone
EPA (U.S.) Environmental Protection Agency
ERA equivalent roaded area
ESA jEndangered Species Act (Federal)
ESU ecologically significant luiii
FEIS Final environmenial impact statement
FEMAT Forest Ecosystem Management Assessment Team
FPOM fine particulate organic matter
EPRs (California) Forest Practice Rules
GIS Geographic information system
GPS Global positioning system
HCP habitat conservation plan
FTP incidental take permit
LEB limited entry band
LMZ limited management zone
HOP (USAGE) Letter of Permission
LTO licensed timber operator
LTSY long-term sustained yield
LWD large woody debris
m meter(s)
inbfn thousand board feet net
mm millimeter(s)
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KIMCA marbled murrelet conservation area (also “MCA” in some reports)
MMRT marbled murrelet recover}.' team
MW AT maximum weekly average temperature
NCASI National Coancil for Air and Stream Improvement
NCRWQCB [Califomia] North Coast Regional Water Quality Control Board
NDDB National Diversity Data Base
KEPA National Environmental Policy Act
NMFS National Marine Fisheries Service
NSO northern spotted owl
NSOSilP Northern Spotted Owl Scientific Review Panel
OCP Operating Conservation Plan
POM particulate organic matter
PSG Pacific Seabird Group
PWA Pacific Watershed Associates
RHB restricted harvest band
EMZ riparian management zone
MPF registered professional forester
RWQCB Regional Water Quality Control Board
SEB selective entry zone
SYP sustained yield plan
THP timber harvest plan
USAGE U-S. Army Corps of Engineers
USFWS U.S. Fish and Wildlife Service
uses U.S. Geological Survey
WAA watershed assessment area
WDKR Washington Department of Natural Resources
WLPZ watercourse and lake protection zone
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ActOTty site— An activity site (or actiinty center) is tie area includiag the primary roost tree of 
a non-nestmg pair or single NSO, or the nest tree of a nesting pair. The most current NSO 
location shall be used to assess status.

Aggradation—Deposition in one place of material eroded from another. Aggradation, raises the 
elevation of streambeds, floodplains, and the bottoms of other water bodies.

Anadromous fish— Fish that hatch and rear in freshwater, move to the ocean to grow and 
mature, and retam to freshwater to reproduce. Salmon and steelhead are examples of 
anadromous fish.

Bankfal! width— Chanmel width between the tops of the most pronounced banks on either side 
of a stream reach.

Boulders— Substrate particles greater than 256 mm in diameter. Often subclassified as small 
(256 to 1,024 mm) and large (greater than 1,024 mm) boulders.

Cable yarding— The system of transporting logs (typically used with ground-based equipment, 
e.g., tractor, rubber tire sMdder, etc.) by means of cable (wire rope) to the yarding machme 
(yarder) ox a landing while the yarder remains stationary.

Canopy closure— The proportion of an area covered by tree crowns.

Canopy cover—Vegetation projecting over waters, including crown cover (generaly more than 
1 m above the water surface) and overhead cover (less than 1 m above the water).

Channel—Natural or artificial waterway of perceptible extent that periodically ox continuously 
contains moving water.

Chaonel migratioii zone (CMZ)— The boundary generally corresponds to the modem floodplain, 
but may also include river terraces that are subject to significant bank erosion. The area 
adjacent to watercourses constructed by the river in the present chmate and immdated during 
periods of high flow. The floodplahi is delineated by either the flood-prone area (twice bankfiill 
depth) or the lOO-year floodplam, whichever is greater.

Class I Waters— Fish are always or seasonaBy present onsite. Class I waters indnde habitat to 
sustain fish migration, spawning, and rearnag. They also include domestic water supplies, such 
as springs, onsite or within 100 feet downstream firom the project operations area.

Class II Waters— Non-fish bearing waters. Aquatic habitat is present for non-fish aquatic 
species, includiij,g in watercourses, streams, seeps, springs, lakes, ponds, and wetlands.

Class in Waters—No aquatic life or habitat present. Class III waters show evidence of being 
capable of sedimeiit transport to Class I and Class II waters under normal Mgh water flow 
conditions before or after completion of tknber operations.

Closed road—A proactive method of closing a road so that regular maintenance is no longer 
needed, and future erosion is largely prevented. The goal of road closure is to leave the road so 
that Kttie or no mainteiiaiice is required for stability wMle the road is unused. Closed roads 
usually involve erosion-proofing techniques, including removing stream crossing fills and 
culverts, removing unstable road and landing fills, instaHing cross-road drains (e.g., rolling dips



GLOSSARY (CONTINUED)

and water bars) for permanent road surface draiiiage, and other erosion prevention and erosion 
control measures as needed. Proper road closure is not accomplislied by blocking a road and 
waHring away from it to let “nature reclaim the road.”

Cobble— Substrate particles 64 to 256 mm in diameter; often subclassified as small (64 to 128 
mm) and large (128 to 256 mm) cobble.

CoBuaercial tMimiiig— The removal of trees in a young-growth stand to main tain or increase 
average stand diameter of the residual trees, promote timber growth, and improve forest 
health. The residual stand consists primarily of healthy vigorous dominant and codominant 
trees firom the preharvest stand.

Conservation— The use of all methods and procedures wHdi are necessary to bring any 
endangered or threatened species to the point at which the measures provided pursuant to the 
State and Federal Endangered. Species Acts are no longer necessary.

Covered lands—The lands upon which the federal and state permits anthoriae incidental take 
of covered species and the lands to which the operatitig conservation program applies, 
including, upon their acquisition, the additional lands.

Critical habitat—Defined in the federal Endangered Species Act (1973) to mclude the area 
occupied by a species at the time it is Ksted, specific areas ia the vicinity of the occupied habitat, 
and specific areas away from the occupied habitat considered essential for the conservation, of 
the species.

Ciudvert— Buried pipe structure that allows streamflow or road draiiage to pass under a road.

Cunnilative impact— The incremental eaviromnental impact of an actiozi together with impacts 
of past, present, and reasonably foreseeable actions (regardless of the source of the other 
acticms).

DecommissioEed road— A method of removiig those elements of a road that tumatorafly 
reroute hflMope drainage or present slope stability hazards; to return a road prism back to its 
natural MEslope contours.

Degradation.— Erosional removal of materials from one place to another within a watercourse. 
Degradation lowers the elevation of streambeds and floodplains.

Dramage area (watershed)— Total land area draining -jo any point in a stream, as measured on 
a map, aerial photo, or other horizontal, two-dimensional projection..

Equipment exclusion zone (EEZ)— The area where heavy equipment associated with timber 
operations is totally excluded for the protection of aquatic habitat, aquatic spedes, water 
quality, and beneficial uses of water and other forest resources.

Embeddedness— Degree to wMch large particles (boulders, rabble, gravel) are surrounded or 
covered by fine sediment; usually measured in classes accorcUng to percent coverage.

Emergency timber operations—Defined in the 1998 Califomia Forest Practice Eules, 
Subchapter 7, Article 2, Section 1052, Subsections 1052.1,1052.2, and 1052.3.

A;\Ha--1DOC-OT«» IX



Endangered species— Anj' plant or animal species in danger of extinction in all or a significant 
part of its range.

Endangered Species Act (ESA)—Federal Act of 1973, as amended, 16 USC Sections 1531 - 
1543; Califonna Act of 1984, as amended, Fish, and Game Codes Sections 2050-2098.

Exemption harvest—Defined in the 1998 California Forest Practice Eules, Snbcliapter 7,
Article 2, Section 1038.

Extinct— Species lacking a Hxdiig representative; species which no longer exists in its oriLgmal 
form.

Pine sediments— Sediment witii particle sizes of 2 imm and less, irtcluding sand, silt, and claj.

Pry— life stage of trout and salmon between faH absorption of the yolk sac and a somewhat 
arbitrarily defined fingerling or pair stage (generally reached by the end of the first summer).

Gradient—Average change in vertical elevation per unit of horizontal distance.

Gravel— Substrate particles between 2 and 64 fn-m in diameter.

Habitat conLSers'ation plan (HCP)~ A plan which describes expected impacts and the 
conservataon measures designed to miniinize and mitigate those impacts on fish and wiWIjfp 
species; required as part of a Section 10Ca)(l)(B) incidental take permit application under the 
federal ESA and may be used as part of the Section 2081(b) application under CESA.

Harass— A form of take under the federal, ESA; defined in federal regulatioiis as an intentional 
or negligeiit act or onussion which creates the likelihood of injury to wildlife by annoying it to 
such an extent as to significantly disrupt normal behavioral patterns which include, but are not 
Mmited to, breeding, feedmg, or sheltering (50 CFR 17.3).

Harm—A form of take uiideT the federal ESA; defined in federal regulations as an act which 
actually MBs or injiires wildlife. Such acts may include significant habitat modification or 
degradation where it actually MBs wildlife by significantly impairing essential behavioral 
patterns, mcluding breediag, feedmg, or sheltering (50 CFR 17.3).

Headwall swale—A concave depression, with convergent slopes typically of 65 percent or 
greater that is coimected. to waters via a continuous linear depression. A Hneax depression 
mtermpted by a landslide deposit is considered continuoiis for this definition.

Hydrologic unit— Contains all areas that drai-n into a single basin. Larger than an individiial 
planning watershed, but smaller than a watershed analysis area. Not to bs confused with the 
state of Califomia Regional Water QuaEty Control Board (BWQCB) HUs.

Improperly abandoned road— A road that is no longer in use and was walked away from to let 
‘Mature reclaim it.” The road has not been erosion-proofed and, is not maiatained, but access 
may be blocked by a gate, berm, or road failure.

Incideiital take The taking of a federally or state listed species, if such taking is incidental to, 
and not the purpose of, carrying out otherwise lawful activities.

GLOSSARY (CONTINUED)
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Inner gorge— That area of a watercourse bank situated immediately adjacent to the 
watercourse channel, haring side slope of 65 percent of greater and extending from the edge of 
the channel upslope to the first break-in-slope (a break-in-slope is denned as a slope less than 
65 percent for a distance of 100 feet or more) above the watercourse channel.

Large woody debris (L\MJ)—> Any large piece of woody material that is deposited to the forest 
floor, the water, the streambeds, or the channel. Its smallest diameter is generally greater than 
10 cm and its length is greater than 1 m.

Mass wasting— The downslope movements of earth caused by p'a^iiy (i.e., without major action 
of water, wind, or ice}. It includes, but is not limited to, landslides, log dam breaks, rock falls, 
debris torrents, and creep. It does not, however, include surface erosion by rmmiiig water. It 
may be caused by natural erosion processes, natural disturbances (e.g., earthquakes or fire 
events), or human disturbances (e.g., mining or road construction).

Mass-wasting areas of concern— A combination of all areas defined as inner gorges, headwall 
swales, unstable areas, and areas of high, very high, and extreme mass wasting hazard 
potential.

Merchantable—A tree that is 8 mches in diameter breast height (dbh).

MStigation— Measures undertaken to diminish or compensate for the negative impacts of a 
project or activity on the emirorunent, including (a) avoidmg the impact altogether by not 
taMng a certain action or parts of an action; (b) miniToitiug impacts by Hmiting the degree or 
magnitude of the action and its implementation; (c) rectifying the impact by repairiiig, 
rehabilitating, or restoring the affected environmeiit; (d) reducing or eliiaiD.atmg the impact 
over time by preservation and maintenance operations during the life of the action; or (e) 
compensating for the impact by replacdng or providing substitute resources or enviromnents.

Monitoring— The process of collecting information to assess and docoinent implementation and 
effectiveness of mitigation measures and to evaluate whether or not the objectives of the habitat 
consemmtion plan are being realized.

Nesting pair— Nesting pair status will be assigned if on two visits spaced at least one week 
apart before May 1, or one visit after May 1 a male and female are seen/heard within 0.25 mile 
of each other on the same visit and any of the following occurs: (a) a female is observed on a 
nest, (b) either a male or female is observed delivering prey to a nest, (c) a female is observed 
with a brood patch (mid-April to mid-Jime), or (d) young are detected with an adult.

No-harvest band— The first band of the Class I (0 to 100 feet), Class II, <0 to 30 feet), and Class 
ni (0 to 30 feet) EMZs prior to watershed analysis. No timber harvest is allowed in this band, 
includiag sanitation salvage, exemption harvest, and emergency timber operations.

Outer band— The second band (100 to 170 feet) of the EMZ on Class I waters. Under certain 
circumstances, selected harvest can occur in. this hand.

Pair— Pair status will be assigned if on two TOits spaced at least one week apart before May 1, 
or one visit after May 1, a male and female are seen/heard within 0.25 mile of each other or (a) 
a male is observed taking a mouse to a female, (b) a female is observed on a nest, or (c) young 
are detected with an adult.

GLOSSARY (CONTINUED)
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Parr— Young sahnomd, in the stage between alevin and smolt, that has developed distinctive 
dark “^arr marks” on its sides and is actively feeding in fresh water.

Pistol-biiTted— A tree whose base exhibits a downslope carve followed by a return to a normal 
vertical mmJk. This is considered an adjustment to slow downslope movement of the 
underhdng sofl.

Planning watershed— The contiguous lanci base and associated watershed system that forms a 
fourth order or other watershed, typically 10,000 acres or less in size. CDF has prepared and 
distributed maps identifyiiig the pi aiming watersheds.

Pool— Portion of a stream with reduced ctoxent velocily, often with deeper water ihaii 
suiTomicliag areas and with a smooth surface.

Population'—A collection of iii(iividu,als who share a commoii gene pool.

Reconstructed road— Those esistiiig roads that are to be restored or improved to be useable for 
hauliiig forest products. A reconstmcted road does not include routine or annual maintenance 
or rehabllitatioii that would require substantial change in the original prism of the road.

Redd—A nest made in gravel, consisting of a depression a fish digs to deposit eggs and its 
associated gravel mounds.

Registered professional forester (EPF)—A person who holds a vald license as a professional 
forester pursuant to Article 3, Section 2, Division 1 of the Califomia Public Resources Code.

Reproductive rate (i.e., nesting success)— Reproductive rate is calculated annually by dividing 
the total number of fledglings observed by the total number of NSO pairs monitored to 
detennine reproductive output.

Residual rimber stands— Stands of timber that have been selectively harvested, leaving behind 
some of the original old-growth trees.

Riparian management zone (RMZ)— The area on either side of Class I, Class II, or Class III 
waters that receives special treatment. May refer to any combination of the foUowiiig: no 
harvest band, selective entry band, outer band and/or sediment filtration band.

Ripanan vegetation—Vegetation, growing on or near the banks of a stream or other body of 
water in soils that exhibit some wetness characteristics during some portion of the growing 
season.

Run (fish)>— A group of fish migrating in a river (most often on a spawnmf migration) that may 
comprise one or many stocks.

Sahnonids—Fish of the family Salmonidae, including salmon, trout, chars, whitefish, ciscoes, 
and grayling.

Sand—Substrate particles 0.061 to 2 toth m diameter.

Sanitation salvage— Samtatioii is the removal of insect-attacked or diseased trees in order to 
maintain or improve the health of the stand. Salvage is the removal of only those trees that are 
dead, dyiiig, or deteriorating because of damage from fire, wini, insects, disease, flood or other

GLOSSARY (CONTINUED)
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injurious agent. Sanitation and salvage may be combined into a single operation and for the 
purposes of tins plan are considered the same operation.

Section 2080— The section of the California Endangered Species Act that prohibits the ‘faking' 
of endangered and. threatened species listed by the CaMomia Fish and Game Commission and 
species that the Commission has elevated to the status of candidates for such Hstmg,

Section 2081(b), Section. 2081(b) Permit— The section of the CaHornia Endangered Species Act 
through which the CaHfomia Departmeiit of Fish and Game may authorize, by permit, the take 
of endangered species, threatened species, and candidate species.

Secrion 7— The section of the federal Endangered Species Act, codified at 16 USC § 1536, that 
provides for consultatioii between federal agencies and the tJ.S, Fish and Wdcilife Service to 
ensure that any action authorized, funded, or carried ont by such agencies is not likely to 
jeopardize the continued esastence of any endangered or threateiied species or result in the 
desrmctioii or adverse modification of critical habitat of such species.

Section 9— The section of the federal Endangered Species Act, cocHfied at 16 USC § 1538, that 
proHMts the ‘taking” of any listed species.

Section 10(a)— The section of the federal Endangered Species Act, codified at 16 USC § 1539(a), 
that allows taking of a listed species for scientific purposes and taking iacidental to otherwise 
lawM activities subject to approval of the Department of Interior or the Department of 
Commerce as appropriate; both types of take require permits.

Sedhnent— Fragments of rock, soil, and organic material transported and deposited in beds by 
wme, water, or other natural phenomena.

SedMent filtration band—The second band (30 to 50 feet, or 100 feet) in the Class III EM2s. 
Timber harvest is allowed in this band.

SedfinentatioE—Deposition of material suspended in water or sdr, usually when the velocity of 
the transporting medium drops below the level at wMch the material can be supported.

Selective entry hand—The second band (30 to 130 feet) in Class II EMZs. Under certain 
drcmastances, selected timber harvest can occur 30 to 50 feet or 100 feet, in. this band.

SensiTive spedes—Here, a category of species designated for special protection by the 
CaMomia Board of Forestry.

Silt—Substrate particles 0.004 to 0.062 min in diameter.

Slash— Branches or Hmbs less than four inches in diameter, and bark and spKt products debris 
left cm the ground as a result of timber operations (Zfierg-Nejedly Forest Practice Act of 1973).

Snaf—A standing dead tree.

Species—Any distinct populatioii of wildlife that interbreeds when matiire.

Stream—A natural watercourse as designated by a solid Hue or dash and three dots sj/mbol 
shown on the largest scale United States Geological Survey map most recently published 
(Zherg-Nejedly Forest Practice Act of 1973).

GLOSSARY (CONTINUED)
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Stream order—A number from one to six or Mgiier, ranked from headwaters to river termmns, 
tliat designates the relative position of a stream or streain segment in. a drainage basin. First- 
order streams have no discrete tributaries; the junction of two first-order streams produces a 
second-order stream; the junctioii of two second-order streams produces a third-order stream; 
etc.

Substrate— ifineral or organic material that forms the bed of a stream.

Suitable NSO habitat— Suitable NSO habitat is an area characterizeci by foraging, roosting, 
and nesting.

Suspended Sediment— That part of a waters total sediment load carried in the water colunui.

Take—-As defined in the federal Endangered Spedes Act, to harass, harm, pursue, hunt, shoot, 
wound, kflCL, trap, capture, or collect a threatened or endangered species, or attempt to do so.
See also ‘harm” and “harass.* As defined in CESA, take means to hunt, pursue, catch, capture, 
or Mil, or to attempt to hunt, pursue, catch, capture, or Mil.

Thalweg— The deepest point of a watercourse along any chamiel cross section.

Threatened species—Any species or subspecies that is likely to become an endangered species 
within the foreseeable future throughout all or a significaiit portion of its range.

Timber harvesting plan (THP)—A three-year plan for the harvesting of commercial 
timberlands that (1) must be prepared by a registered professional forester, (2) must be filed 
with and approved by the Califomia Department of Foresti3% and (3) must contaia detailed 
mfonnatioii about the land to be harvested, the silviculture methods to be applied, special 
provisions (if any) to protect unique and sensitive resources in the area, the dates when timber 
operations will begm and end, and any other inform atinn that may be required by the 
CaMomia State Board of Forestry.

Timberlancl— Land, other than, land owned by the federal government and land designated by 
the CaMomia Board of Forestry as experimental forestland, which is available for, and capable 
of, growing a crop of trees of any conomercial species used to produce lumber and other forest 
products, including ChristBaas trees. Commercial species are determined by the state board on 
a district basis (Zherg-Nejedly Forest Practice Act of 1973).

Timber operations— The cutting or removal of timber or other solid wood forest products, 
tucluding Christmas trees, from timberlands for comiuercial purposes, together with all the 
work incideiital thereto, mcluding, but not limited to, construction and mamteiiance of roads, 
fuelbreaks, firebreaks, stream crossings, landings, sMd trails, beds for the falling of trees, and 
fire hazard abatement, but excluding preparatory work such as tree marking, surveying, or 
road flagging (ZTaerg-Nejedly Forest Practice Act of 1973).

Unstable area— Characterized by slide areas or bj' some or all of the foUowing—hummocky 
topography consisting of rollio,g bumpy ground, frequent benches, and depressions; short 
irregular surface drainages that begin and. end on the slope; tension cracks and headwaE 
scarps; slopes that are irregular and may be slightly concave in. the upper half and convex in the 
lower half from previous slope falliire; evidence of impaired groundwater movement resulting in 
local zones of saturation within the sofl. mass that are indicated at the surface by sag ponds with
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standing water, springs, or patches of wet ground. Some or all of the following may be 
present—liyilrop]h.3rtic vegetation is prevalent; leanmg, jackstrawed, or split trees are common; 
pistol^butted trees with excessive sweep may occur in areas of hummocky topography (leanmg 
trees should be used as mdicators of imstable areas only in tiie presence of other indicators).

Watercourse—Any well-defined channel with distinguishable bed and bank showing evideiice 
of having contained flowiag water indicated by deposit of rock, sand, gravel, or soil, includiiig 
but not Hnjited to streams.

Waters—Indudes streams, watercourses, seeps, springs, lakes, ponds, and wetlands. 

Watercourse or Lake Transitioii Lane— That line closest to the watercourse or lake where

GLOSSARY (CONTINUED)

riparian vegetation is 
vegetation.

permanently established. Willows are not considered permanent

Watershed—see “Drainage Area.”

wildMe agencies—United States Hsh and Wflcffife Service (USFWS); National Marine 
Hsheries Service (NMFS); and California Department of Fish and Game (GDFG).

Wildlife Habitat Relationships (WBCE) System—A vegetation classification system that is 
correlated to a computer model developed to evaluate the characteristics of forest and other 
habitat types in CaHomia with the habitat recjuirenients of birds, mammals, reptiles, and 
ampMMans species.

Yarding: Movement of timber from the point of felling to a yarder, road, or landing.
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standing water, springs, or patches of wet grouncl. Some or all of the foUowiiig may be 
present—hyciroph}riic vegetation is prevalent; leaning, jackstrawed, or spKt trees are common; 
pistol-butted trees witbi excessive sweep may occur in areas of hummocky topography (leaning 
trees should be used as indicators of unstable areas only in the presence of other indicators).

Watercourse-—Any well-defined channel with distingmshable bed and bahk showing evidence 
of having contained flowing water indicated by deposit of rock, sand, gravel, or soil, includiiig 
but not limited to streams.

Waters—Includes streams, watercourses, seeps, springs, lakes, ponds, and wetlands.

Watercourse or Lake Transition Line—That line closest to the watercourse or lake where 
riparian vegetatioii is permanently estahKshed. Willows are not considered permanent 
vegetation.

Watershed— see “Dramage Area.”

wildlife agencies—United States Fish and Wildlife Service (USFWS); National Marine 
Fisheries Service (NMFS); and California Department of Fish and Game (CDFG).

Wildlife Habitat Relationships (WSR) System— A vegetation classificatioii system that is 
correlated to a computer model developed to evaluate the characteristics of forest and other 
habitat types in CaUfomia with the habitat requirements of birds, mammals, reptiles, and 
amphibians species.

Yarding: Movement of timber from the point of feUiag to a yarder, road, or landing.

GLOSSARY (CONTINUED)
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1 ORGANIZATION

This Habitat Conservatioii Plan (HCP or Plan) is the HCP prepared in response to the 
reqnu-ements of the federal Endangered Spedes Act (FESA) and CaMoinia Pish and Game 
Code (F6C). This iocmnent includes the HCP elements required by the FESA. The HCP 
elements covered in this documeiit rncliide impacts to the covered species and the operating 
conservation program, includhig minimizatioii, mitigation, and moniroriiig measures, 
alternatives considered, funding, and other measures. See Figure 1 for a map of the entire 
Flamang Area.
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2 PLANNING CONTEXT

Preparad-on of this Plan has been guided, by the fnllnwing-

• Species protection requiremeiits, incidental take pro^dsions, and other sections of 
the FESA and the Califomia FGC (including, but not limited to, the Califorrda 
Endangered Species Act (CESA)

• The agreement reached in September 1996 regarding the transfer of approximately 
7,500 acres^ of Pacific Lumber Company (PALCO) and Elk Ri¥er Timber Company 
(EETC) properties to the United States of America and the state of Califoiiiia 
(Headwaters Agreement)

• The Pre-permit AppHcation Agreement in Principle reached in Febmaiy 1998 
regarding components and completion of this Plan and. inteiini measures to be 
implemented by PALCO (Agreement in Priiiciple)

• The Draft SYP/HCP and public conunents

2.1 HCP CONSIDERATIONS

Consisrant with the objectives of the FESA and the California Pish and Game Code (FGC), the 
Plan is a long-term comprehensive program to ensure the contimied health of the biological 
connmmities on PALCO’s property and to mimmize and mitigate impacts of PALCO activities 
on individiial species. In tMs regard, the Flan has both a multi-species and a habitat focus; it 
also has a specific legal purpose with regard to impacts to species and habitats.

Similar lo other habitat-based multi-species HCPs (e.g., Plum Creek and plans approved in 
southern Califomia under the Natural Community Conservation Planning [NCCP] Act), this 
Plan w££ developed by focusing on the requiremeiits of selected species (focus species) while 
also addressing the needs of other species in the same habitat. This tiered approach is an 
essentiEl feature of the Plan’s terrestrial and aquatic conservatioii strategies. Marbled mturelet 
(Sracitt, o.m.phM.s Tn-aTmoTatus) and northeiii spotted owl (Strix occidentalis caurina) are the 
focus Eroecies for the terrestrial strategy, and the measures for these two birds are designed to 
benefit e broad range of other species in PALCO’s managed forests. Some measinres, such as 
the establishment of marbled muxrelet conservation areas (MMCAs), preserve and protect 
Focus End other species in specific locations. Other measures, such as mamtaining a tthV of 
serai tjpes across the landscape and retaining stmctiiral components of wildlife habitat, benefit 
Focus and other species by sustamdng important features of the larger ecosystem. The Plan’s 
aquatic habitat conservation strategy functioiDLS in a similar way. In tHs'case, the focus species 
are four fish (coho sahnon ia the southem Oregon/northem Califomia coastal evolutionaiy 
significant umt lESU], Oncorhynchus kisutch; cMnook salmon in the southern 
OregonCalifomia coastal ESU, Oucorhjnchus tshawytscha; cutthroat trout in the sonthem 
Oregon'Califonna coast ESU, Oncorhynchus clarki, and steelhead trout in the northem 
CaMomia ESU, Oncorhynchus mykiss). Measures for these species focus on habitat conditions 
in fish-bearing streams and extend outward to encompass riparian zones and entire 
watersheds.

As described in Part A of Volume V, of the July 1998 Draft SYP/HCP a primaiy purpose of the 
Plan is to provide the basis for the U.S. Fish and Wfidlife Service (USFWS), the National
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Marine Fisheries Service (MMFS), and the California Department of Fish and Game (CDFG) to 
authorize incidental take of certain listed species, including some species that currently are not, 
but may be, listed during the life of the Plan. Specifically, PALCO is seeking authorization for 
incidental take from USFWS and NMFS pursuant to Section 10(a) of the FESA and from CDFG 
pursuant to Section 2081(b) of the FGC. For purposes of the incidental take permits (ITPs), the 
Plan does the foUowing:

1. Identifies the species that would be covered by the permits (covered species)

2. Treats unlisted covered species as if they were listed

3. Identifies alternatives to the taking, and presents the reasons why the alternatives 
were not employed

4. Examines the impacts of the proposed take on the species

5. Identifies measures to minimize and mitigate impacts

6. Includes proUsions for responding to changed and unforeseen circumstances

7. Provides assurances that adequate fondinf is available for implementation

8. Provides assurances that the Plan will be implemented

In connection with ongoing timber operations and implementation of the Plan, PALCO also is 
seeHiig a five-year renewable Streambed Alteration Agreement with CDFG pursuant to 
Section 1603 of the FGC. For purposes of the 1603 agreement, the Plan identifies PALCO plan 
area activities with the potential to alter streams and riparian areas under CDFG’s jurisdiction 
and substantially adversely affect fish and wildlife resources. The 1603 Agreement identifies 
measures for certain of these PALCO plan area activities that are covered under the 1603 
Agreement that PALCO will implement to avoid, minmiize, and mitigate such impacts. This 
Plan is the HCP submitted with PALCO’s ITP apphcatioiis to USFWS and NMPS and provides 
the infonnatioii and analysis CDFG requires for its consideratioii of incidental take 
authoiizatioii.

2.2 HEABWATEES AGREEMENT

The September 1996 Headwaters Agreement (FEIS, Appendix A) contemplates govenunent 
acquisition of timberlands from PALCO and another landowner to preserve approximately 
7,500 acres of oM-growth and young-growth timber stands and associated buffers in a nature 
reserve. As proposed, PALCO would transfer ownership of two unentered old-growth timber 
stands and associated buffers (i.e., PALCO’s Headwaters and Elk Head Springs timber stands) 
to the state and federal governments. PALCO also has voluntarily agreed to refrain from 
logging activities (including salvage lofgmg) in the specified stands pending the development of 
this Plan. In exchange for the transferred lands, PALCO would receive approximately 7,700 
acres of previously harvested timberlands and other consideration (including cash) with an 
aggregate value of $380 million. Among other things, the Headwaters Agreement conditioiis 
the transactions on PALCO’s dismissal of pending lawsuits alleging that the state and federal 
governments have taken PALCO’s property in violation of the state and federal constitutions, 
and on completion and approval of a SYP and HCP for PALCO’s property that is acceptable to 
PALCO. The transactions also are expressly conditioned on compliance with applicable law,
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mcludiiig the National Enviroiimen.tal Policy Act (NEPA) and the CaMonha Enviroxiiiiental 
Quality Act (CEQA). This Plan is the HCP cited in the September 1996 Headwaters 
Agreement.

2.3 AGMIEMENTIMPRINCIPLE

The February 1998 Agreement in. Principle (FEIS, Appendix C) established a framework for the 
development of the Draft SYP/HCP. It defined certain components of PALCO’s ITP 
apphcatioiis, addressed procedures for completioii of the July 1998 Draft SW/HCP, and 
provided for PALCO's mpletnentatioii of certain conservation measures in the mteiim,. Among 
other provisions, the agreement includes the following:

• Indicates that PALCO will apply for ITPs that cover 50 years
• Identifies PALCO lands in additioii to the Headwaters and Elk Head Springs stands 

that will be conserved for the marbled muirelet and other species
• States PALCO’s commitments regarding implementation of specific stream-related 

measures in pendmg THPs prior to issuance of the ITPs and mclusion of those 
measures in the July 1998 Draft SYP/HCP

The Agreement in Principle did not provide any advance approval of the SYP/HCP by the 
responsible agencies. As with the Headwaters transactioiis, approval and implementatioii of 
this Plan is subject to al applicable laws, mcluding NEPA and CEQA.
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3 SCOPE OF THE PLAN

3.1 PLAN AND PERMIT AREA

The plan area for tHs HCP is defined as PALCO’s ownerdiip as it is anlicipateci to exist on and 
foUowmg the effective date of the ITPs. As shown in the July 1998 Draft SYP/HCP, Map 2 in 
Volume W, wMch is hereby incorporated by reference, the initial plan area vrill include 
approxiniately 211,700 acres in Humboldt County, CaHfoiiiia. Except as noted below, the area 
covered by the ITPs is the same as the plan area. Over tune, it is anticipated that additioiial 
lands will become part of the plan area, be subject to the provisions of the Plan, and, witii 
certain exceptions, he covered by the ITPs. It also is anticipated that over time some lands in 
the plan area may be transferred to other owners throiigh land trades and sales. The 
Implementatioii Agreement HA) (FEIS, Appendix S) for tMs Plan includes provisions for such 
ad.ditioiis and deletions. See Table 1. The Operating Conversation Plan (OCP), as a covered 
activit}^ includes various scientific surveys and studies; a Section 10(a)(1)(A) pemht might be 
requireil and woulci be issued under a separate request.

PLAN AND PERMIT PERIOD

The term PALCO is seeking for the ITPs is 50 years.

3.3 COVERED SPECIES

For SYP as weU as HCP purposes, listed and a select list of sensitive species potentially affected 
by activities in the plan area have been identified as below covered species for wMch PALCO is 
seekiiig ITPs. PALCO may seek to amend the Plan and the ITPs in the fature to include one or 
more other species.

The covered species under tMs Plan are the marbled muxrelet, northern spotted owl, chmook 
salmon in the southem Oregon/Califomia coastal ESU, coho sahnon in the southern 
Oregon/northem CaMbmia coastal ESU, cutthroat trout in the southem Oregon/CaJifomia 
coast ESU, steelhead trout in the noitihem Califomia ESU, southem torrent salamander, tailed 
frog, red-legged frog, foothill yellow-legged frog, northwestern pond turtle, bald eagle, Ameri-can 
peregrine falcon, western snowy plover, bank swallow. Pacific fisher, and Cahfomia red tree 
vole (Table 2).

3.4 COVERED ACTIVITIES

Subject to the conditions and restrictions identified in this Plan and specified in the ITPs, the 
following activities would be covered by the authorizations for incidental take.

3.4.1 Umber Management
Timber management is the primary activity in the plan area, ocamiiig on approximately 
203,000 acres. Management activities include tioaber harvest and regeneration, site 
preparation, planting, vegetation management, thinning, and fire suppression.
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Table 1. Watershed Assessment Areas (acres)
m'AA

1 2 3 4 S 6
Ow’nersUp Category HnniboMt

Bay Yager
Van

Dtjzen
Ed

Bear-
MatnJe

Other
I mds^ TOTAL

PALCO 38,777 34,107 24,934 75,457 34ri2S 3,903 211,706
Large Industrial 20,148 5,456 9,524 4,036 14.365 0 53,529
Other Private 60.895 44.068 19.998 287.187 204.614 0 616.762
Parto* 7,367 23 837 48,930 36 0 57,393
Govemjncairi 850 900 48 9,768 50,795 0 62361
Not Qassified 553 0 0 568 206 0 1327
Total Area 128,590 84,554 55,341 425,946 304,744 3,903 1,003,078
l?iwienrlji|> Caegotm$ 
PALCO Comal ownership, excluding lands to be transferred to government ownership and including lands

to be transferred to PALCO under the Headwaters AgreemeaL
Large Industrial
Other Private

Other large comiaercia] rimber landowners.
SmaD commercial timber landowners and other privately-held fends.

Parks
Govemmem
Not Qassified

iWoiii

LocaL state, and federal parks and reserves.
Non-paric federal and state lands.
Ownership could not be determined.

1 ladudes PALCO lands outside the other five WAAs.
2 Mclides the p'oposed Headwaters and Elkhead Springs reserve in the Humboldt Bay WAA.
3 Includes 7,000+ acres administered by the US Forest Service in the Eel WAA.
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Table 2. Covered (List A) Species
Species Comiimii and Sdentiic Name Federal Status State Status

Fcicus Species
Marbled nimreleL Brackyramphus nmrmoraais FT CE
Northern spotted owl, Srnx occidemalis caurina FT CSSC, BOF
CMnoot salmon. Oncorhynchus sshawytscha EPT CSSC
Coho salmon, Or^rhynchus Sdsuich FT CCT ^
Cutthroat troai, Or.corhynchus darki FSR CSSC
Steelhead/rainbov crout, Oncorhynchus mykiss FSR CSSC

Other List A Species
Amphibians
Southern torrent stiamander, Rhyacotriton variegatus CSSC
Tailed frog, Ascapnai trmi CSSC
Red-iegged frog, Aira aurvra CSSC
FootMD. yellow-legged frog, Rana boylei CSSC
Reptiles
Northwestern pond turtle, Clemmys marmoram marmoraia CSSC
Birils
Bald eagle, Haliaeems kucocephalm FT, BEPA CE, BOF, CFP
American peregrine falcon, Falco peregrinus anaium FE CE, BOF, CFP
Westcan snowy, plover, Charadrius alexandrinus nivosus FT CSSC
Bank swallow, Rsparia riparia CT
Mammals
California fed tree vole, Arborimus ponw CSSC
Pacific fisher. Manes pennarai pacifica CSSC
Codes
BEPA Bald Eagle (and Golden Eagle) Protection Act PE Federal endangered spedes
BOF Board of Forestry sensitive species FFT Proposed for federal listing as threatefted
CCT Califomia candidate for Msting as threatened FSR Fsdcnl status review
CE CaEfomia endangered spedes FT Federal threatened spedes
CFP CaUfonfa fully protected spedes
CSSC Califorciz species of special concern
CT CaJiforaia threatened species

3.4.1.1 Timber Harvesting and iegeneraion fy^efhods
Before a forest stand can be harvested, a EPF njuist prepare a TUP. The TBDP is reviewed by 
state and, in some cases, federal agencies for consistency with all applicable laws and 
regnlatioiis to ensure that potentiaDy sigruficant enviroiiiiieiital impacts are analyzed and fbJly 
mitigated to the extent feasible. TMs requiremeiit has applied to coinmercial tiniber operations 
in California since 1973 (see July 1998 Draft SYE/HCP, Part A in Volmne V for additional 
details).

In the plan ares, even-aged and uneven-aged silviailtiiral presciiptiojis will be used. Even- 
aged silviculture is used to regenerate a stand of trees approsunately the same age. This 
objective is achieved by harvesting stands in Hoclcs that typically range in. size from 20 to 30 
acres. Harvest methods inclnde seed tree rerooval, shelterwood removal, and clearcuttmg. 
Regeneration occurs artificially through planting nursery-grown seedhngs, or naturally by wen- 
distributed seed trees. Uneven-aged silvictiltijre is used to harvest trees individnally or in.
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small groups, with the goal of developing or maintaining a variet}’ of age classes TOtMn a stand. 
Typically, sites are restocked through natural regeneratioii; where necessary, seecffings 
obtained from a nursery are also used. Harvesting operations begin with the feUing and 
buddng of irees. Logs are moved (yarded) to a landing site using methods based on topographic 
considerations, access, worker safety, and other factors. Generally', tractor-based systems are 
used on relatively mild terram, cable yarders axe used on steeper slopes, and helicopters are 
used in areas where road access is a problem. At the landings, the logs are loaded onto trucks 
and transported to processing facilities (mills) over private and public roads.

3.4.1.2 Site Preparation
Depending onsite conditions, excessive amounts of slash (mostly branches from trees) and 
unwanted shrub and tree spedes axe removed. TMs is typically accompEshed by a broadcast 
bimi or, less commonly, fay mechanicaJ methods. This treatment only applies to clearcut sites 
where excessive quantities of slash prevent tree planters from successfolly planting trees 
uniformly throughout the harvest unit. The treatment also has the additioiial benefit of 
reducing the potential for wildfire to ignite or spread througli the site. Broadcast burning 
permits must be obtained from CDF and the regional air quality board. If needed, fire trails are 
constracted to protect resources at risk (e.g., riparian habitat adjacent to a stream). Persormel 
are located onsite to monitor the bum and to take action in the event of an escape.

3.4.1.3 Planting
Artificial regeneration is principally used to ensure that stocking requirements specified in the 
CaEfomia Forest Practice Rules (FPRs) are met. The usual practice is to plant seedlings in 
those areas that have been clearcut. Seedlings axe purchased from a v’ariety of vendors and 
selected to fit the enviromneiital coniiitioas of site where they will be planted-

3.4.1.4 Vegetation Management
Some sites may require one or more vegetation management treatments to reduce the impacts 
of unwanted competing vegetation on the grovi?tli of seedhngs. Such treatments commonly 
involve the appEcation of herbicides. Vegetation management conducted through use of forest 
chemicals such as herbicides, pesticides, and fertilizers is not a covered activity under the ITPs. 
Mechanical methods may also be used to control unwanted vegetation.

3.4.1.5 Thinriing
Overstocked even-aged stands will be thiimed, where appropriate, to redistribute the growth 
potential of the site to fewer conifer trees. When such an operation occurs in a very young 
stand (approximately 15 years old), it is called precommerdal thinning. Stems are cut down 
and left on the site to decay. Commercial thinning requires preparation of a TBP and may 
occur in stands as young as 35 years. Leave trees (i.e., the trees that will be retained) are 
Selected to ensure that they are evenly distributed throughout the site and have the potential to 
take advantage of the increased growiig space. The harvested trees are yarded to a landing, 
loaded onto tracks, and transported to a processing facility.

*.-tflC?-7.DOC • P-9



3.4.1.6 Fire Suppression
In response to wHiifixes, activities similar to those tised for escaped control bums are used to 
minimize the total niuiiber of affected acres. These activities wiE be covered by the ITPs and, 
fire management plans will be prepared for the MMCAs as part of this HCP.

3.4.2 loads and Landings
Activities for the maintenance, improvement, construction., and closure of roads and landings 
include the foUowiag:

1. bDaplementation ofPALCO’s stonnproofing program

2. Constructioni of new roads in connectioii with timber management, includiiig 
clearing vegetation from road rights-of-way, removmg trees, grubbing (removing 
stumps and surface orgsmics), grading, and compaction

3. Extraction of rock, sand, and gravel from smaH borrow pits for use in road 
constmctioD. and .maintenance, drainage facility repair, and erosion control

4. Construction, of stream crossings (bridges, culverted fills, fords, and a variety of 
temporary crossings)

5. Mamtenance of surfaced roads, seasonal roads, crulverts, bridges, fords, cuts and 
fillslopes

6. Closure of roads, temporarily (i.e., decommissioned) or permanently 
(i.e., abandoned)

Approximately 150 miles of new roads will be added in the plan area in the first decade of Plan 
implementatioii; 100 miles in the second decade, 75 miles in the third decade, 50 ndles in the 
fourth decade, and 25 miles in the fifth decade. At least 750 miles of existiiig roads will be 
stoxmproofed per decade within the first 20 years until all roads on the property have been 
brought up to that standard.

Additional details regarding road-reiated activities are provided in. the Guidelines for Forest 
Eoads and Landings (July 1998 Draft SYP/HCP, Part N of Volume II).

3.4.3 Commercial Rock Quarries
PALCO operates two permitted conunercial hard rock quarries in the plan area. The two 
commerda] quarries axe identified as Eock Quarry 1/Road 24 and Sock Quarry 2/Eoad 9.

• Eock Quany DBoad 24 is located in the Yager Creek draJnage, approximately five 
miles upstream from Carlotta, California. The approved Humboldt County 
conditional use permit and the approved miniiig and reclamation plan for the 
quarry provide for a total production of approjdmately 125,000 cubic yards of 
aggregate material. The entire quarry site includes approsamately 3.5 acres.

• Rock Quany 2/Road 9 is located in the Lawrence Creek drainage of the Yager Greet 
^ watershed. It was operated for many years for in-house use only. Since approval of 
the conditional use permit, it has been mined for commercial purposes. The volume 
of available material in Quarry 2 is estimated at approximately 450,000 cubic yards.
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These two existing quarry operations will be covered by the ITPs for two years.

Coverage for these operations beyond the two-year period and coverage for any additional 
quarry sites proposed by PALCO wiB require amendments to the ITPs and Plan.

Quarry operations involve excavation, drilling, Masting, screening, loading and hauling. 
Activities ancillary to the quarry operation include road relocation, erosion control, annual 
closure, and final reclamation. Materials are hauled off-site and transported by truck or rail to 
their ultiiiiate destination for use as slope stabilization, bedding, and road base. Operations are 
seasonal, with most mining occurring froni April through November. Min nr quarrying may 
occur from December through March in response to local demand for material or the need to 
provide material for erosion control or road stoimproofiiig activity. Additional infoTmation 
about the quarries is provided, in July ises Draft SYP/HCP, Part J of Volume II.

PALCO also uses many small sand or rock sources (borrow pits) in the plan area for road 
maiEtciiaiice, draiiage facility repair, and erosion control. Because of their small size and 
minor impacts, these borrow pits do not require permits under federal or state regulatioris and 
are not mapped or inventoried. Activities associated with these borrow pits are part of 
PALCO s road and secBment control program and are covered by the ITPs for five years after 
the effective date. Coverage for borrow pits beyond the five-year period will require an 
amendment to the ITPs.
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4 BASELINE CONBITIONS

A description of baseline conditions is presented in the EIS/EIR for tMs project. See Tables 3, 4, 
and 5.
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Table 3. Baseline Conditions
WAAl

Factor HumlKiMt
WAA2
Yager

WAA3
Van Diizen

WAA4
Eel

WAA5
Bear*Maiiole

WAA6
Other Lands TOTAL

SeraJ Type (acres)
Forest opening 2J21 989 759 5.454 2.SS2 11 12.616
Young Forest 6.120 15.282 2,971 12,325 1.804 0 38.502
Mid-succcssional 11069 11,014 14,306 25,878 21.140 3,364 87,771
Late Serai 17,461 3,881 5,907 24,440 1341 6 53.236
Old Grotith 71 1,761 153 1,098 5360 0 6,443
Hardwood 246 221 61 3,010 4S7 241 4,266
Prairie 0 277 55 973 2351 281 3,837
Open/noE-timber 2S9 684 721 2,275 1.069 0 5,038

Site Prodiictiiiity (acres)
Site Qass ] 516 676 1,388 1,711 43 0 4,335
Site Qass 2 37,B0 32,098 22.342 68,194 27,739 3,334 191336
Site Oass 3 142 347 460 1.827 2.990 198 5,964
Site Oass 8 0 35 14 515 4S7 89 1,141
Site Qass 9 289 954 729 3.206 3371 281 8,729

Watercomses 
(stream miles)

Qass I 32 56 30 80 44 3 265
Class n 131 123 83 280 118 16 751
Totals 1S3 179 114 360 16] 19 1,017

WLFZs (acres)
Class I WLPZs 2,113 2,267 1,256 3,577 . 1.731 140 11,084
Class n mPZs 2095 2,686 1,870 6,312 2.648 356 16,866‘'
Totals 5,108 4.953 3,126 9.889 4378 496 27,951

Moais (miles)
Paved/rocked .117.0 142.7 50.5 181.1 15.1 4.7 511.1
Ditt 163.6 125.7 123.4 388.4 141.6 7.0 949.7
Stormproofed 9.5 29.1 0 0 0 0 38.6
Reconstructed S.4 0.5 3.3 163 1.6 0 30.1
Decommissioned 0 1.6 0 0 0 0 1.6
Abandoned 0.6 1.3 0 0 0 0 1.9

Total esistiiig 299.1 300.9 177.2 385.8 158.3 11.7 1533.0
Proposed (first decade) 43.1 15.8 14.8 57.1 15.1 0.4 146.3
Existing and Proposed 342.2 316.7 192.0 642.9 173.4 12.1 1,679.3

Surface Erosion Rafings (acres) 
Low 28.471 29J49 15,263 44,354 12348 1.905 131.791
Moderate 103)1 4,811 9.201 28,964 20310 1,651 75,338
High 1 20 108 372 1331 347 2,178
Escireine 104 27 362 1,151 139 0 1,782
No Data 0 0 0 617 0 0 617

Lanisiie Hazard Xalings (acxes) 
Very Low 537 302 1,614 5,965 4,894 438 13,770
Low 22.842 6.745 9,036 32,046 8387 382 79,638
Moderate 8,643 2,681 4,724 21.648 8,743 107 46,546

• High 2.195 986 1,868 10,805 7.900 7 23,761
Very High 263 364 532 3,557 4.187 0 8,903
Extreme 0 1 5 146 206 0 358
No Data 4,278 23,028 7,155 1.291 11 2,969 38,731

Ksturbance index (%f^ 15.5 16.8 5.9 12.S 43 Not known 11.5
if' Ctas H stresmi is 23,668 .crts. The maiiber in the table, li,866, appeal* to be in exor.

2/ The itstnrbance miex vtlaes do not indade i-alinss for tanlslcie and roads.
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Table 4, Distribution of List A Species in the Plan Area

List A Focus Species
Marbled nmirelet 

Northern spotted owl

ChintMik salmon

Coho salmon

Cotflu-oat tront

Stediead tront

Southern torreBt 
salamander 
Tailei frog

Rei-legged frog

FoolMl yeHow-legged 
frog
Northwestern poinl 
turtle

Bali eagle

American peri^rine 
falcon

Western snowy plover

BankswaDow

CaHfornia red tree 
vole
Padic fisher

Most old-growth and some residual stands in Plan .Aiea considered actual or potential nesting 
habitat for this species. Occupied behaviors deiecied in survey's in 26 stands.
Widely distributed in Plan Area; 147 known owl sites on PALCO ownership. Plan Area includes 
approximately 80,300 acres of high-quality nesting iiabimi, 10,600 acres of medium-quality 
nesting habitat, 70,300 acres of low-quality nesting habitat, 10,800 acres of roosting habitat, and 
18,000 acres of foraging habitat.
Occur in low numbers throughout Plan Area; data on abundance and distribution within 
individual watersheds vary. Habitat esamated to o^iir in approximately 82 miles of streams in 
the Plan Area.
Known or thought to occur in large number of screams in each Plan Area watershed; data on 
abundance and distribudon within individual watersheds vary. Habitat estimated to occur in 
approximaiely 66 miles of Plan Area streams.
Anadromous cutthroat known to occur in Bel River, in Strongs Creek in the Eel watershed, in the 
North Fork Elk River watershed, and in Freshwater Creek; data generally not available on 
occuiTcnce in other areas. Habitat estimated to occur in approxiimtely 31 miles of Plan Area 
streams.
Most widely distributed salmonid in the Plan Area. Within upper Eel WAA, tSstribuiiOE limited 
by Scott Dam. Data on abundance and distribniiOE within individual watersheds vary. Habitat 
estimated to occur in approximately 152 miles of srsams in the Plan Area.

Other List A Spedes
Widely distributed in suitable habitat in Plan Area. Observed in Bear-Mattok, Yager, Eel, 
Humboldt, and Van Duzen waicrsheds.
Patchy but widespread distribution in suitable habia: in Plan Area. Observed in Humboldt,
Yager, Van Duzen, Eel. and Bear-Manole watersheds. Only the high-gradient reaches with 
substrates of consolidated parent material are likely to contain suitable habitat 
Based on incidental observations, locally abundant in suitable habitat in the Plan Area. Observed 
in Eel. Humboldt, and Van Duzen ■watersheds; presumed to occur in other watersheds.
Commonly observed along major streams such as tie Eel and Van Duzen livers; also leported 
from Yager and Bear-Manole WAAs. Suspected ic occur in suitable habitat in Humboldt WAA. 
Habitat relatively limited on the PALCO ownership; spedes detected in or near some of the major 
watercourses in Yager and Eel watersheds. Pond turtles appear to be present in low numbers in 
suitable habiat
No nest site records for PALCO o-wnership. Wintcing birds rare to relatively common along 
Yager Creek and the Ed, Elk, and Van Duzen rives; also seen along lower Larabee Creek, near 
the confluence with Eel River. Seen on PALCO lands generally between November and March 
(same time as runs of anadromous fish); 3 to 7 wiaisring birds seen in Yager watershed. 1 to 2 in 
Eel and Humboldt watersheds.
In north coast regioa, an iincominon migrmt and winter visitor, a rare, local breeder 
(appioximatdy eight kno'wii sites in bioregion) and summer residenu One recorded nest site in 
Plan Area, on cliff adjacent to Eel River; site may have been damaged or eliminated during the 
winter of 1995 due to failure of the rock face.
Uncommon local migraiii and winter visitor; rare, local breeder. Observed in flic bioregion on 
inland river bars from the Eel River deto upsiream m at least the mouth of the Van Duzen River. 
On north coast, considered a rare mifraiit and locaHy tare breeder. No nesting colonies are toiown 
on or near the PALCO ownership.
Widespread in the Plan Area,

Detected in the Plan Area in the multi-species study in the Yager and Humboldt watersheds.
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Table 5. Animal and Plant Species Richness by Serai Type
Serai Tjiie Aninia! Species Plant Spedes
Forest Openings 72 88
Young Forests 127 130
Mid-SDCcessional 112 122
Late Successional 116 130
Montane Hardwood 76 98
Perennial Grassland 64 62
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5 ALTEiUSTATIVES CONSIDERED

The FESA requires that HCPs identic altema&es to^ the proposed taking and explain why 
such alternatives were not selected- A broad range of impact avoidance, mitigation, and 
conservation strategies were proposed and considered in the course of preparing this Plan, 
includiBg variations on the LTSY projections and HCP strategies.

Four prtmaiy altematives are snminarized here: Take Avoidance; Selective Harvest; Espanded 
(61,000-acre) Headwaters Eeserve; and Higher Midterm Timber Production-

5.1 TAKE ATOJDDANCE

Under tMs alternative, activities in the plan area would be conducted in a manner to avoid take 
of any federafly listed, state listed, or state candidate species. Since no take would occur, 
PALCO would not need or obtain ITPs from USFWS, HMFS, or CDFG. PALCO would not be 
obligated to implement measures to minimize and mitigate the effects of take. Consequently, 
the Headwaters Reserve would not be estabhshed, and the Plan would not be implemented.
This alternative was rejected because it would not provide the foHowiiig environmental benefits 
associated with the Plan as proposed:

1. Protectton of the Headwaters Reserve, includiag buffer areas around the old-growth 
forest within the Reserve, in perpetuity

2. Protection of the MMCAs and associated internal buffer areas

3. Implementation of comprehensive, mter-related habitat conservation strategies for 
terrestrial and aquatic species in the plan area

4. Implementation of various conservation measures for non-listed covered species

This alternative also was rejected because of its potential negative effects, in eluding the 
following:

1. Fragmentatioia of second growth and residual stands adjacent to old-growth areas 
with potential for resultiiig indirect impacts to old-growth habitat areas through 
potential increased predation on marbled murrelets

2. Contiinied economic uncertainty regarding the amount of harvest that nd.g'lit be 
expected from the PALCO property in the future and the resulting adverse 
economic impact to the economy of Humboldt County

5.2 SELECTIVE HARVEST

Under this alternative, the SYP elements of the Plan as proposed would be altered to elimmate 
clear-cutting and salvage logging in the plan area. Stands would be subject to selective harvest 
every 20 years, with a timber stand target of late serai forest conditions (CWHR 6). The 
TmariTTUini yearly harvest would be 2 percent of the timber inventory. In addition, a TniniTrmTn 
of 20 percent of the property would have to be in late serai habitat. Two sub-alternatives for 
RMZs also were considered:
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• Forest Ecosystem Management Team {FEMAT) standard buffers maiiitained for the 
tenn of the ITPs

• FEFtAT standard buffers as interim measures 'with final buffers being determined 
using a Washington Department of Natural Resources (WDNR) style watershed 
analysis

Ttus alternative was not selected because a selective harvest strategy would require extensive 
road constructioii. It would limit PALCO’s ability to use best sHwcultural practices to manage 
its forests. The net improvement in aquatic protection over that in the proposed Plan is 
uncertain but is probably limited- The alternative would also have a significant negative 
economic impact on PALCO. With respect to economic impacts, the FEMAT buffers alone 
would render PALCO’s ownership more than 50 percent unharvestable. (Map 36 ia Volume V 
fflustrates the application of FEMAT buffers to the plan area.)

5.3 EXPANDED HEADWATERS KESEE¥E
Under this alternative, a 61,000-acre reserve would, be established instead the 7,500-aca:e 
reserve contemplated in the Headwaters Agreement. The approximate design of the reserve 
would be a large circle encompassing the sis redwood groves (.Allen Creek, Shaw Creek, BeU- 
Lawxence, Right S, Owl Creek, and Elkhead Spimgs) and the Headwaters tract and buffer. 
Outside of the reserve, the remainder ofPALCO’s property would be managed in the same 
manner as proposed in this Plan.

Approaimately 30 percent ofPALCO’s holdings in the plan area would become part of the 
reserve, including stands with significant amounts of hdgh-qualily, old-growth tiniber. PALCO 
is unwilliag to commit such a large amount of land to habitat without compensatioii, and 
neither the federal FESA nor CESA requires such a conunitment. The only method of creating 
the preserve, then, is through condemnation or voluntary sale. Neither the federal nor the 
state govemment has demonstrated that funds are available to acq'uire the reserve: and 
California voters have turned down ballot measures aimed at acquiring tMs property. The 
acquisition amount would far exceed any conseivmtion acquisition undertakeri by the federal 
and state governments since the enactment of the Land and Water Conservation Fund. In the 
absence of available fends for acquisition of the land,, tMs alternative is not practicable.

5.4 INCREASED MIDTERM PRODUCTION

This alternative was developed to determine the possible upper range of timber production on 
PALCO s lands. Under this alternative, higlier harvest levels would be allowed during the 
midtenii of the ITPs. Ripanan buffers would, be 125 feet for Class I streams and 75 feet for 
Class n streams, with extensive timber harvest allowed within these zones. Limits on 
harvestiiig would be set by eristing FPRs. No MMCAs wo'uld be estabHshed; however, the 
Headwaters transactions would be completed. This alternative was rejected primaxily because 
of the inherent conflicts between the timber production goals of the approach and ITP 
requirenients to nnnimize, as well as to mitigate, effects on listed species.

Az'MCP’-lIXX: m 2J24m P-17





6 OPEEATING CONSERVATION PROGRAMS

6.1 MABBLED MDBRELET CONSERVATION PLAN

6.1.1 Management Objective
Protect most of the best quality marbled murrelet occupied habitat on the property in. a system 
of reserves and provide for improvement of habitat within the reseives dirring the life of the 
permit. Minimiae the effects of managemeiit on populations within the reserves, and the effect 
on murrelets that may be using habitat authorized for harvest.

6.1.2 Conservation M easu res
6.1.2.1 Establishment of Marbled Myrrelet Conservation Areas and Other 

Protective Buffers
Establish the following MMCAs as described below.

• AH MMCAs win be protected for the life of the permit. Timber harvesting is 
prohibited in the MMCAis and the Giizzley Creek complex, mdading salvage 
logging and other management actihties that are detrimental to the marbled 
murrelet or marbled mmxelet habitat for the life of the ITP. The outlines of the 
MMCAs are shown in Figure 2. More detailed ovemew maps are provided in 
Figure 2.5-4 of the PEIS/FEIR. The acreages of the MMCAs are as follows; Elk 
Head Residual, 351 acres; Cooper Mill, 704 acres; Aflen Creek, 1,428 acres; Allen 
Creek Extension, 301 acres; Road 3, 564 acres; Owl Creek, 1,199 acres; Shaw Gift, 
503 acres; Right Road 9, 318 acres; Road 7 and 9 North, 492 acres; Booth’s Run, 784 
acres; Bell Lawrence, 634 acres; and Lower North Fork Elk, 451 acres. The Grizzley 
&eek complex acreage is 1,409 acres.

• The Owl Creek MMCA will be protected for the life of the pemut, and. will include 
additions. Their outHnes are also shown in Figures 3 and 4.

• The Grizzley Creek complex will include an additiDnal 351 acres, as shown in Hgure 
4, and will be protected for the first five years of the permit. As described in the lA, 
at the end of five years, any portions of this area that have not been acquired for 
permanent protection by the state of Califomia or others, and tiiat still remaii in 
PALCO’s ownership, wiE be evaluated by a scientific review panel and USFWS and 
CDFG- The agencies will then make a finding as to whether allowing timber 
harvest and the other covered activities in the complex would jeopardize the 
marbled mutrelet. If the agencies detenoine that harvest of the area would 
jeopardize the mmrelet, the area would he protected as an MMCA for the life of the 
permit. If the agencies determine that harvest of the area would not jeopardize the 
spedes, the area would not be designated as an MMCA and would be managed in 
accordance vrith the HCFs OCR for covered lands outside of IfMCAs.

• A process will be established for finther delineatioii of boundaiies of MMCAs and. 
conditions within MMCAs within first 5'ear of the pennit. Aerial photos, maps, 
written descriptions, and where feasible, global positioning system (GPS) points, 
will be used to describe boundaries. Videos will document pricing conditions along 
aU. roads witMn, MMCAs. When THPs are proposed in stands contiguous with
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• MMCAs, formal land surveys will be conducted to establish boundaries prior to 
hari’est.

• Buffers around old-growth habitat are applied to reduce the potential for access by 
awan predators and amelioratkig climatic effects. To provide these benefits, the

. timber stand 'witMii the buffer should provide a high degree of canopy dosttre at a 
height as close to that of the old-growth habitat as possible. In some cases, where 
interveubg features such as ridgelines and roads would substantialli' reduce the 
effectiveness of buffers, vegetated buffers may not be deemed necessary. Where the 
benefits of buffers could be attaiied using PALCO-owned property, the MMCAs 
were designed with 300-foot buffers incorporated within their boundaries. However 
in several instances, additioiial buffers are or maj' be appropriate. These additional 
instances are described in the followmg three buflets.

• Additional 300-foot buffers wilJ be established at certain points along the south edge 
of the Headwaters Reserve and the northwest edge of the North Fork Elk MMCA. 
These buffers are identified in Figures 2 and 3.

• If PALCO acquires property borderiag an MMCA, 300-foot, no-harvest buffers shall 
be estabhshed adjacent to the MMCA immediately, wherever residual or old-growth 
forest exists at the margin of the MMCA.

■ Activities wittdn the 300-foot buffers shaE he restricted to those identified in 
Section 6.1.2.2.

• Dnimf the review of boundaiies described in the fourth bullet above, the mapped 
buffers wiH be examined to ensure that they meet the objec±ives of protection, of 
MMCA values to the maximum extent feasible and to consider whether additional 
buffers should be added to meet the objectives. In addition to the need for species 
protectioii, this process will fiilly consider limitatioiis of effectiveness due to 
intervening features and the practicality of delineation (for instance, use of eristing 
features such as roads and ridges versus establisMng boundaries by performing 
land surveys).

6.1.2.2 Activities in MMCAs
6.1.2.2.1 Management in the MMCAs
Management shall be consistent with the goals and objectives of the MMCAs and, except as 
expressly provided here, shall be conducted in consultation with the 'DSFl?i’’S and CDFG. The 
goals and objectives of the MMCAs are as follows:

• ProMbit timher harvesting, including salvage logging and other management 
activities detrimental to the marbled murrelet or marbled murrelet habitat within 
any area designated as an BpdMCA Consistent with this proMbition, PALCO will 
only engage in MMCA consen^atioii activities, as identified in Section 6.1.2.2.2 and 
other management activities identified in Section 6.I.2.2.I.

• Maintaiii the value of currently srdtahle marbled murrelet nestiiig habitat in the 
MMCAs.

■ Eecmit suitable marbled murrelet nesting habitat iti old-growth residual stands in 
the MMCAs.

• Provide buffering for, and contiguity of, suitable and recruitment nesting habitat in 
young-growth stands within the MMCAs.
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6.1.2.2.2 IVIMCA Imber Removal
PALCO is not required to undertake any sucii management ia the MMCAs.

• QM-grovth stand components within MMCAs are to be dedicated to retention and 
enhancement of murrelet nesting habitat values.

• Residual stand components are to be managed to recruit functional murrelet 
nesting habitat.

• Second-growth stand components witMn and outside of residuals are to be managed 
to buffer old-growth and residual habitat and to provide mature forest contiguity 
throughout MMCAs. Any thimmig allowed m the MMCAs would be done within 
second-growth to accelerate recruitment of second-growth trees into a mature 
condition that buffers residual and old-growth canopy stractore. Any permitted 
thinniTig shah occur outside of the murrelet nestmg season and without the 
constraction. or reconstmctioii of roads. No helicopter yarding shall be conducted.

• With the exception of those activities identified as MMCA consemmaon activities in 
this section, any activity involving the removal of timber from an MMCA, including 
pre-commercial and commercial thinning, shah be allowed only on a case-by-case 
basis and only if the wildlife agencies determine that the specific activity will be 
beneficial to the marbled murrelet and its habitat and is in conformance with the 
Aquatics Conservation Plan. Such timber removal activities will be allowed only at 
the specific written request and/or written approval of the wildlifp. agencies in 
advance of such activity, following compfiance with all applicable laws and 
regnlatioiis, including NEPA and CEQA. Such compHance shall include 
determiniTig whether the enviroruneiital documentatioii in existence at that time 
adequately discloses the impacts of the proposed activity to ensure compliance with 
NEPA and CEQA.

6.1.2.2.3'MMCA ConserYation ActiYities
Certam activities, roads, and other facilities within the MMCAs on PALCO’s lands will remain 
availaHe for use, consistent with the Aquatics Conservation Plan and the IA regarding tMs 
Plan and subject to the conditions below. These activities are deemed to be compatible with, or 
beneficial to, protection of the marbled muiTelet and other covered species and their habitats 
within the MMCAs:

• Active roads witMn hCMCAs may be used, maiiitaiiied, stormproofed, upgraded, 
closed, or decommissioned as limited by Section 3.1.1(a)(1) of the LA.

• Properly licensed and pennitted game hunting— incinding firearm discharge-— may 
coEtimie, during the appropriate seasons, from September 16 of each year through 
March 23 to avoid potential disturbance to nesting mtoxelets.

• Maintainiiig, stonnproofing, upgrading, closing, or deconmaissioiiiiig, and using of 
existing roads and facilities can require the removal of trees. To the extent feasible, 
such activities with potential for disturhance shall be conducted outside the marbled 
muiTelet breediig season. All trees removed within the EMZ or blocking a road will 
be left in the viduily of their removal. See the LA, Section 3.1.1(a)(1) and (5).

• Fuel removal will be allowed only in residual and second-growth buffers anti wiE 
require coiisultation and written concarrence from USFWS and CDFG.
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Fire suppression will be allowed as otherwise pro\'ided in a Sre managemeiit plan 
for the iCMCAs approved by the wildlife agencies wiftiiii one year of the effective 
date of tMs Plan.
Tree removal necessary for road maintenancej stonnproofing. upgrading, closure, or 
decommissioiung shall be kept to a TninimiiTn. Downed, wind-thrown, and hazard 
trees witbin the RM2 must be retained as required by the terms of the Aquatics 
Species Conser\'ation Plan-
Stream enhancement projects in the MMCAs may be undertaken with prior written 
concurrence of USFWS and CDFG.
The borrow pits and rock material sources within the bCMCAs may be developed 
and operated during the first live years of the Plan. During iMs five-year period, 
material can be used for roads, draiiage, mamtenance, and repair, without 
consultation with or concuareiice from USFWS and CDFG so long as no trees 
greater than 12 inches dbt are removed from said locations, and no single new 
borrow pit area greater than 2 acres is cleared, with a maxinmiii limit of no more 
than two new sites in any MMCA. A masiiaiiDi of four acres may be cleared in 
connection with existing or new borrow pits witMn each MMCA for the life of the 
permit. Any borrow pit site tree removal or land clearance ia excess of these limits 
from and after the effective date of this pennit will require consultation with and 
concaxrence by USFWS and CDFG and fall compliance with applcable federal and 
state laws including MEPA and CEQA. Borrow pits are covered activities under the 
ITPs for a five-year period from the date the ITPs are issued. Inclusion of borrow 
pits as a covered activity under the ITPs after the five-year period will require an 
amendment to the pennit.
Scientific surveys and studies may-be undertaken as part of the Plan’s monitoring 
program.
One ofPALCO’s pennitted hard rock quarries, Quany-1, Eoad 24, is located within 
the Ahen Creek MMCA. The specific location, enviromneiital setting, permit 
prorisions, miiigatioiis, certified enviroiimeiital documentatioii, and approved 
reclamation plan for tMs permitted and active quany axe included in the July 1998 
Draft HCP. Quany 1/Road 24 is located in the Yager Creek drainage, 
approximately five miles upstream from Carlotta, CaHoroia. WMle quarrying 
operatioiis typicaBy involve excavation, driHing, blastmg, scxeenmg, loadiig, and 
related activities throughout the year, in recognition of the potential for disturbance 
effects upon murrelets in the Ahen. Creek MMCA, PALCO will hmit all blasting to 
the period after September 15 and prior to March 24 of each year. To the maxunum 
extent feasible. PALCO will also implemeu-t measures to mitigate disturbance 
impacts at other times of the year. These measures will include the CDFG 
recommendations for tMs quarry operation during the enviromnental review and 
pennittiiig process. These measures are as follows:

- The loadiag of smaller aggregate into empty trucks prior to large rock, to 
lessen the impact of large rock

— The noise generated by the back gate striking the body of the dump truck 
should be mitigated by one of several methods: (1) pulling away from the 
dump site slowly, (2) paddiag the area between the gate and the body, or 
(3) removing the back gate from the body of the tmcL
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— The Alien Creek MMCA rock quany is included in tlie permit as a covered 
activity under the ITPs for two years from the date of permit issuance. 
Indusioii of the quarry as a covered actint}- beyond the two-year period will 
require an amendment to the ITPs.

6.1.2.3 Minimization of Talce of Marbled Murrelets
6.1.2.3.1 Buffer Zones
EstahEsh 0.25 mile seasonal buffers and 300-foot buffers with PALCO’s late serai silvicultiiral 
prescriptioE (240 sqnare-foot-per-acre conifer basal area followmg harr^est) on PALCO lands 
bordering old-growth marbled murrelet habitat on public lands.

Consnltatioii with agencies completed on any harvest, thirming, or salvage activities 
'ConsultaTioii with agencies completed on road mamtenajice or storjnproofing 
Fuel treatments consistent with MMCA fire management plan 
Down or felled trees in MMCA retained per aquatic strategy 
Consultatioii with agencies completed on stream restoration projects
Consnltatioii with agencies completed on opening or operation of quarries and rock 
borrow pits
Seasonal restriction applied within 0.25 mile of parks and reserves 
Late serai prescription applied within 300 feet of parks and reserves

6.1.2.3.2 Disturbance Minimizafion
The Hsh and Wildlife Service, CDFG and PALCO shaU review all activities proposed within 
MMCAs, within 0.25 mile of MMCAs, witMn 0.25 mile of old-growth habitat in parks and 
acquired reserves, and within 0.25 mile of other occupied stands to ensure that disturbaiice of 
minrelets in MMCAs has been minimized to the greatest extent feasible. Such measures may 
include, but wiH not be limited to, time-of-day restrictions, seasonal restrictions, and distance 
setbacks. This process will include recognition of and coordmation with other HCP resource 
management objectives, especially aquatic protections. A chedklisi wiH be established for 
documeiitatioii, and it wdll be included with THPs and Edso completed for other management 
actions. Checklist elements will include, but will not be limited to, the following:

Consnltatioii with agencies completed on any harvest, tMnimig, or salvage activities ■ 
Consultation with agencies completed on road mamtenance or storraproofing 
Fuel treatments consistent with MMCA fire managemeiit plan 
Down or felled trees in. MMCA retained per aquatic strategy 
Consultation with agencies completed on stream restoration projects
Consnltatioii with agencies completed on opening or operation, of quarries and rock 
borrow pits

• Seasonal restriction applied within 0.25 mile of parks and reserves
• Late serai prescription applied wi thin 300 feet of parks and reserves

6.1.2.3.3 Habitat Rafing Evaluafion Process
PALCO shall conduct a habitat rating evaluation process that applies to all stands of old-growth 
redwood habitat suitable for marbled murrelet nesting, includmg uncut old growth and residual
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old growtli, wliich, are authorized for harvest, but have not been, surveyed to protocol. Stands 
that have been detennined to be occupied, or determined by protocol surveys not to be occupied, 
are noi subject to this process.

The rating evaluation process for the residual and unentered oM-growth stands described above 
shafl include factors such as pronmity to occupied stands, canopy closure, stems per acre, 
volume per acre, and stand size. Field measurements and onsite surveys are not required in 
this process. The ratmg process will divide those stands into two groups that are equal or 
nearly equal in acreage; a “higher quality^ habitat group and a lower quality* habitat group. 
The group with lower habitat quality rating may be harvested without other restrictions 
relating ta mturelets, except for inclusion in the taie miaiTmization measures described in 
Sections 6.1.2.3.1 and 6.1.2.3.2 above. Along with the occupied stands, the group with the 
higher habitat rating will be subject to the take miiimization processes described in Sections 
6.1.2.S.1 and 6.1.2.3.2 above and Section 6.1.2.3.4 below, and in the phasing process described in 
Section 6.1.2J.5 below.

6.1.2.3.4 Seasonal Restrictions
To minimize take of nesting murrelets, eggs, and young in the oM-growth redwood timber 
stands rated as Mgher habitat quaHty in Section 6.1.2.3.3 above, and in the stands of old-growth 
redwood timber known and docunaented to be occupied by muiTelets at the time of ITP issuance, 
and wHch are authorized for harvest, the foUowing restrictioiis apply:

• Operations associated with faffing (road constmction, marMng, layout constractioii, 
and faffing) will occur outside the breedmg season.

• Operations associated with log removal (e.g., yarding loadiag, and hauling) may 
take place at any tune, except as follows;

- WitMn 0.25 mile of MMCAs or other occupied habitat (and thus subject to 
review under the process provided in Section 6.1.2.3.2 above 

— As restricted by other HCP measures 
— Where restricted by other laws or regudatioiis
— Unsurveyed old-growth redwood stands in the lower quality habitat group 

are not subject to the seasonal restrictioiis ia this section, except as prorided 
in Sections 6.1.2.3.1 and 6.1.2.3.2

6.1.2.3.5 Priorlization and Phosing of Harvest
For oM-growth and residual redwood authorized for harvest, including the higher quality 
habitat group rated in the process described in 6.1.2.3.3 above, conduct a prioritizatioii process 
for hajrest. The prioritizatioii process and harvest phasing will not apply to the lower quality 
habitat group of unsurveyed habitat provided in accordance with 6-1.2.3-3 above. Overlay other 
constramts (e.g., inner gorge, mass wasting, etc.) to identiff acreage tentatively available for 
harvest in. the short term. To this available acreage, apply prioritizatioii of murrelet habitat, 
using factors such as prior survey results, proximity to MMCAs and other occupied habitat, 
canopy closure, stems per acre, volume per acre, and stand size.

The USFWS, CDFG, and PALCO will wort cooperatively to schedule harvest of old-growth 
redwood and residual old growth redwood outside the MMCAs in a manner wMch miniiiiizes 
impacts to marbled murrelets while recogniziag PALCO’s operational needs. PALCO shall 
work cooperatively with the wildlife agencies to schedule and conduct old-growth redwood 
timber harvest so as to prioritize entry of the lower quality habitat group over timber stands of
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tiie Mglier quality habitat group, to tlie extent practicable given other required constraints of 
the HCP and ITPs, wMle giidiig consideration to PALCO’s operational needs. Constraints 
wHch overlay prioritization and must be considered include, but are not limited to, tinjber 
volumes and acreages unavailable for harvest due to mass wasting or other geologic concern, 
hfllslope steepness or stability limitations, disturbance index, riparian management, channel 
migration zone, and related restrictions.

6.1.3 Monitoring
The Company will implement the implementatioii and effectiveness monitoriiig prop'am 
discussed in Section 6 on the covered lands. The goals will be as follows:

1. Detennine whether the HCP conservation strategies are implemented as written.

2- Detennine whether the conservation strategies are having the prechcted impact and 
effect on marbled mnixelets.

These two monitoring goals can be regarded as implementatioii (or compliance) monitoiiiig and 
effectiveness momtoring, respectively. These goals follow from the recommeiidatioiis of the 
tJSFWS CKeeoveiy Plan) and mirror similar efforts elsewhere in the region (e.g., Madsen et al, 
1997, for federal lands).

Implementatioa and iiionitoiin.g will be carried out by the wildlife agencies, in part through the 
HCP monitor, as described io. Section 6.13. The wildlife agencies and the monitor will have full 
access to PALCO’s land, at aB times, to inspect any covered activity, and who shall be present 
onsite during every timber harvest condiacted by or on behalf of PALCO. Implementatioii 
moidtoriiig will also document the types, amounts, and locations of forest management 
activities canded out "within the HCP planning area. These mondtoring activities may take the 
form of periodic reports on landscape-level conditions assessed by using inveiitoiy and remote 
sensing mformatioii. For purposes of this routme compliance monitoriiig in which landscape 
changes over time axe recorded. PALCO shall pro^hde a report to USFWS and CDFG every five 
years, documenting (through aerial photography geographical information system [GIS] 
mapping, GPS reference points {where available], and other methods available and appropriate) 
status, changes, and trends in the MMCA areas. Items tube addressed in the report will 
include, but will not be limited to, the following:

• Depiction of the MMCA boundaries and in d-i rations of the location and scope of 
nearby harvest operations

• General description of any sflvicultTiral activities undertaken in accordance with 
Section 3.1.1 of the LA with the advice and consent of USFWS and CDFG within the 
MMCAs and a record of the consultatioii, correspondence, planning, or other 
documeiitatioii associated with such activity

• Depiction, description, or other documentation, to the extent available, of any other 
consultation or correspondence between PALCO and USFWS/CDFG regarding any 
of the foBowing;

— Use, abandonment, or reclamation of permitted Rock Quarry No. 2/Road 24 
located within the Allen Creek MMCA

— Use or tree removal to facilitate borrow pit material sources within the 
MMCAs, as provided in this Plan

A=wa*-7.Dcx:. mtm P-27



- Eoad use, mamtenaiice, stonnproofiiig, dramage repair, mamtejiaiice, or 
related tree removal for same as provided in this Plan 

— Tree removal due to safely hazards
Effectiveness monitoring will seek to docnment changes in the marbled murrelet populatioiis on 
PAX.CO lands and, to a lesser degree, on neighboring lands and waters and changes in the 
habitat of these populations on PALCO lands, as more particuiairly described below.

Effectiveness monitoriiig will be carried out by PALCO personnel, and/or by outside contractors, 
and by the wildlife agencies, in part through the HCP monitor. The program will be overseen 
by PALCO's existing Marbled Murrelet Scientific Review Panel (MMSEP). Members of the 
MMSRP will meet annually for the first five years of the plan to review monitoring program 
design and results and to make recommendatioiis for future studies- All data and results wiE 
also be reported to USFWS and CDFG. Sunmiaries of data and analyses will be presented 
quarterly. An annual report of all data and analyses will be presented in Febniary/March of 
each year.

Prior to the design and implementation of any monitoriiig plan, PALCO wiE seek advice from 
statistical consoltaiits on the most appropriate monitoriiig design. This advice will include 
expEcit ireatment of statistical power and the necessary effort required to determine whether 
effects have occmred. These preliminary studies will then be used to guide the monitoring 
program in consnltatioii with the Scientific Review Panel, USFWS, and CDFG,

6.1.3.1 Conseivation Obfectives Gyiding Moniitoring Efforts
Specific objectives of the conservation program that ■wEl guide the effectiveness mondtciriiig 
process include the folowing;

• Maiitain the value of cnuxently suitable marbled murrelet nestuig habitat in the 
MMCAs.

• Eecndt suitable marbled muiTelet nesting habitat in oM-growth residual stands in 
the MMCAs.

• Provide buffering for, and contiguity of, suitable and recroitment nesting habitat in 
young-growth stands within the MMCAs.

• Minimize new development or actitviiy wMch could distarb murrelet nesting in 
MMCAs.

6.1.3.2 Research and Management Questions to be Addressed by 
Monitoring Efforts

Momtoring associated with the conservatioji objectives in this Plan is intended to respond to the 
foEowiif research and management questions:

• Are marbled murrelets continuing to use MMCA stands?
• What are the trends in local marbled murrelet populations?
• What are the condition and the dastributioii of habitat in the MMCAs and reserves?

6.1.3.3 Use of MMCA Stands
Marbled murrelet surveys have previoiisly been carried out in the MMCAs, in the Headwaters 
Reserve area, and in the Humboldt Redwoods State Park. PALCO will continue to monitor
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mwTelets in the MMCAs to determine the continued occupsncj' of these stands and to gauge 
the lei'els of use in the stands- TMs will allow an assessment of the impact, if any, of 
management and conservation measures described in this Plan on the patxems of occupancy.
At the same time, PALCO will cooperate with federal and state land management agencies to 
monitor MMCA use in the Headwaters Reserve and in the State Part. Areas within these 
stands wiB essentially serve as controls for any changes that occur in the IvIMCAs.

Surveys will be carried out by staff or contractors, according to the basic methods set out ia the 
1998 Pacific Seabird Group protocol. Results will be used to detemhne the number and type of 
murrelet detections. The overall goal of the monitoiing program is to determine whether the 
MMCAs continue to be occupied. Essentially, the issue is whether the harrest of residual old 
growth and second growth outside of the MMCAs is havmg any detrimeiital effect on habitat 
quality within the MMCAs and, if so, to determine the relative impact of the effect on the 
species.

Five MMCAs will be monitored, with two survey areas in Allen Greet, and one each in BeB 
Lawrence, Shaw Gift, Cooper MiD., and Grizzley Creek. In addition, subjea to permission and 
access, several control sites wiU be set up in the Headwaters Eeserve (three areas) and in 
Humboldt Redwoods State Park (two areas). This constitutes a tniniTmiTn of 11 survey areas, 
each surveyed multiple times annually. The surveys will be set up to ensure that there is 
adequate statistical power to compare MMCA and reserve stands. The surveys may depart 
fironi Pacific Seabird Group (PSG) protocol as needed to achieve maiinium statistical power per 
effort.

A subsidiary goal of the sun'ey program will be to refine ezisttng knowledge of the relative 
density of nunrelets in different forest stands. Such refinement mav allow the use of improved 
metrics of marbled murrelet habitat use. Additional research or survey methods (radar, 
telemetry, etc.) may be used if appropriate. At this point, inlarid surveys are not, by 
themselves, thought to monitor marbled murrelet numbers effectively enough to allow 
estimates of population trends (Madsen et al. 1997),

6.1.3.4 Marbled Murrelet Population Trends
Estimates of marbled murrelet population sizes and trends are most effectively monitored at 
sea. Hie Northwest Forest Plan (FEMAT) effectiveness monitoriiig team hgg recently discussed, 
the best available methods fox at-sea monitoring (Madsen, et al. 1997). The overall goal of that 
plan is to develop effectiveness monitoriiig for the Pacific Northwest. If murrelet populations 
are shown to contmue to decline in the region, it is anticipated that the FEMAT implementation 
win be reevaluated. PALCO has long been a contributor to a cooperative effort by govenunent 
and industry to facilitate at-sea survey efforts in. this area. That contribution to the now 
decade-long monitoring program of the US Forest Service ftJSFS) will continue under tMs HCP 
and will supplement the proposed federal effort.

It is anticipated that off-shore monitoring wiU be carried out by the tJSFS, and/or outside 
contractors. PALCO will contribute $30,000 annually to the existing cooperative research and 
monitoriiig effort for at least the first five years through the Marbled Murrelet Study Trust, or 
USFS, PSW Station. The MMSEP has indicated that this tuneframe is necessary to detect any 
change in population trends. The same thnefraine is also indicated by power analyses of 
population surveys elsewhere in Califomia (Becker et al. 1997).
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If, in tiie short term, population decline stabilizes, reverses, or contizmes at the present or 
lowered rates in the offshore populatioii, tMs will iniicate that the HCP has not adversely 
affected the population. If however the rate of decline increases, and such a decline is not 
matched elsewhere in northem Califomia, the MMSRP wiE be consulted.

If offshore monitoriiig shows a substantiail decrease in prodnctiidty from existmg levels, tHs 
may suggest that the population is declining more rapidly than, predicted under this HCP. The 
MMSBP will help interpret the avaflable infonnation. However, no land management 
adjustments are required or anticipated under tHs Plan pursuant to results or analyses of 
offshore census data.

The thning and placement of offshore surveys wiU inevitably be subject to varied effort, due to 
weather, ocean condjtions, etc. To the extent practicable, PALCO wlH support surveys as 
guided by statistical power analysis and the advice of the MMSEP. PALCO will, to the extent 
practicable, ensure a ndnimiiiii of three surveys ammaUy on the waters offshore from the 
PALCO ownership.

6.1.3.5 Condition and Distribution of Habitat in MMCAs and Reserves
Multiple plots will be set up witten MMCAs and MMCA buffers. These wiE be sampled every 
five years for the foUowing attributes:

• Platform density and type
• Sesiduals/acre
• Status of understory
• Height
• dbh
• Species

The size, number, and distributioni of vegetation plots wiH be deteimmed after an initial 
sampling period. These data wiQ be used to perform statistical power analysis to determine the 
design of subsequent sampling efforts.

6.1.3.6 Regional Marbled Murrelet Conservation Reseorch
PALCO will establish a fund (separate from the process in 6.1.3.4 above) to conduct research 
regarding the conservatioji needs for the marbled nuurelet. Ftmdmf will be applied according 
to recommendations of the MMSEP and the agencies, with the additicm of one member of the 
Marbled Murrelet Recovery Team (MMST) (USFWS, 1997). Funding may be applied to projects 
vritHE marbled murrelet conservation, zones 4 and 5. Funds will be provided at $200,000 per 
year for the first five years and $100,000 per year for the next five years.

6.1.3.7 Effectiveness Monitoring Annual Report and Consultation
PALCO will provide USFWS and CDPG with an annual report (annual effectiveness monitoring 
report or reports) detailing- the foUowmg:

• The momtoring survey locations, results, data, and analyses undertaken during the 
past year pursuant to this Plan

• Depictions, descriptions or ddscussions of any purpose, planning, or design 
documentation related to effectiveness momtoring anticipated fox the coming year
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No sooner than 30 days after submittiiig the annual effectiveness monitoring report, PALCO 
shall conduct a consultation meeting with USFWS and CDFG to discuss the report and the 
means, methods, techniques, or adjustments in the survey effon, data analyses, or result 
interpretatioiis. This consultation shall be advisory only, with rhe goal of refining survey or 
analytical efforts to achieve the objectives and to answer the research and management 
questions described above.

Following the consultation meeting with USFW^S and CDPG, for at least the first five years of 
the effective term of this Plan, PALCO shall convene a meeting of the MMSRP to obtain the 
panel’s input and adWce regardmg effectiveness monitoriiig techniques, data jnanagement, 
analysis and interpretatioii, protocols, or other related material and information. PALCO shah 
give USFWS and CDPG at least 30 days’ advance notice of the date, time, and place it win be 
conveniag the panel, provide USFWS and CDFG access and opportonily to partidpate, and 
prepare a summaiy and miautes of the proceedings.

6.1,3,8 Implementation and Compliance
A PALCO THP ChecMist will be used to confirm that all relevant elements of the OCP will be 
implemented and made enforceable under the THPs. This checklist shall be attached to each 
THP and will be reviewed duiijag implemenitation monitoring. In addition, the HCP monitor 
(see Section 6.13) will be onsite on every harvest plan.

6.2 NOETHERN SPOTTEB OWL CONSERVATION PLAN

TMs conservation strategy is a habitat-based approach. It includes the harvest, retention, and 
recruitment of requisite habitat types and elements within watershed assessment areas and 
individiial activity sites. This approach will be complemented by procedures applied during 
covered activities to (1) minimize disturbance to northern sported owl (NSO) activity sites,
(2) monitor to determine whether these efforts maintaiE a Mgh-density and productive 
population of NSOs on the ownership, and (3) apply adaptive management techniques when 
PALCO, the USFWS, CDFG, and the scientific conuminity leam more about the biology of the 
NSO and/or assess how well management objectives are met. The NSO strategy will rely upon 
other conseiv’atioii elements of the HCP for the retention and recruitment of potential foraging, 
roostmg, and nesting habitat in watersheds across the owuersMp and, through the HCP period.. 
Specifically, the sflYicultural requirements associated with RMZs, the mass wasting avoidance 
strategy, the cuumiative effects/distnrbance index restrictions, the MMCAs, and the retention 
standard of 10 percent late serai habitat for each watershed assessmeut area (WAA) are likely 
to provide habitat whicli NSOs may find suitable. At individual activity sites, the strategy 
provides qDecific habitat retention reqtrirenieiits to conserve haHtat for foraging, roosting, and 
nesting.

The foUowiag definitioiis are used herein:

• Activity site—-An activity site (or activity center) is the area incluciiag the primary 
roost tree of a non-nesting pair or single NSO, or the nest tree of a nestiag pair. The 
most current NSO location shall be used to assess status. If the location is not 
defined by a nest tree, the primary roost tree shall be selected, based upon the area 
where the NSOs are most consistently located. Indicators such as regurgitated 
pellets, whitewash, etc., shall be used ia detenniniiig the primary roost tree. The 
use status of the activity site must be confirmed by a daytime followup visit.
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• Pair— Status will be determined if on two visits spaced at least one week apart 
before May 1, or one visit after May 1, a male and female are seenAeard within 
0.25 mile of each other or (a) a male is observed taking a mouse to a female, (b) a 
female is observed on a nest, or (c) young are detected with an admit.

• Nesting pair— Status wiU be determined if on two visits spaced at least one week 
apart before May 1, or one visit after Maj' 1, a male and female axe seen/heard 
within 0.25 mile of each other on tiie same visit and any of "the following occurs:
(a) a female is observed on a nest, (b) either a male or female is observed dehveriiig 
prey to a nest, (c) a female is observed with a brood patch {mid-April to mid-J'une), 
or (d) young are detected with an adult.

• Reproductive rate (i.e., nesting success)— Reproductive rate is calculated 
ammally by dividmg the total number of fledglings observed by the total number of 
NSO pairs monitored to determine reproductive output.

• SnitaHe NSO For purposes of characteiiziag foraging, roosting, and
nesting. Table 6 must be used (also refer to adaptive management naeasmre 2).

6.2.1 Managennent Objectives
The foEowing are the management objectives for the NSO OCP. The methods for deterroiniag
the parajmeters are detailed in subsequent sections.

1. Mamtain a mimimiiii of 108 activity sites each year over the Hfe of the HCP.

2. Mamtam NSO pairs on an average of 80 percent {over a five-year period) of the 
activity sites on the ownership.

3. Mamtaiii an average reproductive rate of at least 0.61 fledged yoong per. pair.

4. During the first five years of the HCP, main tain and docmaeiit the Tninirmi-m 
number of activity sites shown in Table 7,

6.2.2 ConseiYaion Measures
1. PALCO, USFWS, and CDFG shall establish an NSO Scientific Review Panel 

(NSOSRP), in the same maimer as identified for the Giizzley Creek Panel in 3.1.2 of 
the lA. TMs panel shall review and mate recommendatioiis for monitoring 
techniques, ofier eipert review of mordtoriiig results, and make recommendations to 
PALCO on habitat retention standards for mainteiiaiice and recmitineiit of NSO 
activily sites. This same panel shaE provide expert review and recommendatioiis 
for implementation of the marbled muxrelet conservation measures. This panel 
shall be convened, at a -miriiimnim, ia years 1, 6, and 11 following issuance of the ITP.

2. PALCO shaB conduct complete annual censuses to monitor all activity sites on the 
ownership and to determine mmibers of pairs, nesting pairs, and reproductive rates. 
PALCO may use a sampling methodology, rather than a complete census, provided 
that the sampling proposal has been reviewed by the NSOSEP and approved by 
USFWS and CDFG. Monitoring data shall be provided annually to the NSOSRP, 
the USFWS, and CDFG.

3. Surveys
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- For active operations which are initiated prior to the onset of the breeding- 
season (March 1), the THP area and a 1,000-foot bnffer wiD be surveyed, with 
one visit between March 1 and March 15, or later if necessaij'. Two 
additional surveys, at least one week apart will be performed between March 
15 and August 31.

- For new operations initiated between March 1 and August 31, the THP area 
and a 1,000-foot buffer shall be surveyed. Three survey visits, each 
separated, by at least one week, shah occur prior to the start of operations, 
but after March 1.

Table 6. Wiidiife Habitat Relationship (WHR) Habitat Type and Use by Northern Spotted 
Owls

WHR 3P 3M 3D 4S 4P 4M 4D 5S 5P 5M 51) 6
MHW LF LF LF MF LR MR HF LR HN HN HN
MHC LF LF LF MF LR LR HF LR MN HN HN
DFR LF MF HF LF MF MR MN MF LR HN HN HN
RUT) IF MF MF LF LF LR MN HF m MN HN HN

MHC = montane hardwood-conifet; DFR = Douglas-fir, RWD = Redwood
Size Class—3 = poletree 6 to 11 inches dbh; 4 = small tree 11 to 24 inches dbh; 5 = medium/large tree more than 
24 inches dbh; 6 = noalti-layered babitat
.Ceaopy Qosnre—D = dense cover 60 to 100%, M = moderate cover 40 to 59%, P = open cover 25 to 39%

Table 7. Management Thresholds for Northern Spotted Owl Activity Sites_________

"fc ears After Permit Issuance________ Minimiun Number of Activitj' Sites
1
2
3
4 
5+

145
135
125
115
108

- When NSOs are contacted on the surveys, a daytime folowup wiU be 
conducted as soon as possible to determine nesting status (also see the 
defimtioE of nesting pair). If NSOs are detected within areas where 
management activities will occur, operations shall cease imtil status is 
determined.

— Once nesting status has been determiiied, the foUowiiig three conservation 
measures (4, 5, and 6) shall be implemented.

4. Before June 1 each year, PALCO shall select and identify to USFWS and CDFG at 
least 80 activity sites which shaU be maintaiiied using the folio-wing habitat 
retention guidelines (referred to as Level One habitat retention,). Activity sites 
selected for Level One habitat retention must have supported NSOs in the previo-as
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year and must also be active for the year m wMch the site is selected. PALCO may 
select any 80 activity sites wMdb. meet Level One habitat retention standards. 
Selection of a site in one year does not imply that the site mnst be maintained m 
subsequent years.

- For actiiity sites where the NSO status has been determined to be nesting, or 
until a wildlife biologist determines that nesting has failed, or that young can 
avoid direct impacts of timber harvest (e.g., young are capable of sustained 
flight or can take live prey independently), no harvestmg shall occur during 
the breeding season (Blarch 1 through August 31) within a 1,000-foot radius ’ 
of the nest tree.

— The characteristics of suitable nesting habitat, if present, must be
mamtained within 500 feet of the activity center. No timber operations, 
including salvage, shall be condurted in this area during the breeding season 
unless approved by the USFWS and CDFG. Timber operations may be 
conducted in this area outside the breeding season if appropriate measures 
are adopted, to protect suitable nesting habitat.

- Withm 500 to 1,000 feet of the activity center, sufiBcient suitable 
characteristics, if present, must he retained to support roosting and to 
provide protection from predation and storms-

— Kve-hundred acres of suitable NSO habitat must be provided, if present, 
witMn 0.7 mile of the activity center. Less than 50 percent of the retained 
habitat shaE be under operation in any one year. If less than 500 acres of 
suitable NSO habitat is present, the acreage shafl not be reduced. The 500 
acres includes the habitat retained in the first two hyphenated items above 
and should be as contiguous as possible.

- On thousand thirty-six total acres of statable NSO habitat must be provided, 
if present, within 1.3 miles of each activity site. If less than 1,336 acres of 
suitable NSO habitat is present, the acreage shall not be reduced.

— The shape of the areas established for habitat retention objectives shall be 
adjusted to confomi to natural landscape attributes such as draws and 
stream courses, wMle retaining the total area required.

5. At activity sites which have not been designated for Level One protection, PALCO 
shall apply Level Two protection measures as follows;

— For activity sites where the NSO status has been determined to be nestkig; or 
until a wildlife biologist determines that nesting has failed, or that young are 
capable of avoiding direct impacts of timber harvest Ce.g., young are capable 
of sustained flight or can take prey independently), no harvestiiig shaE occur 
dturing the breeding season (March 1 through August 31) vrithin, a 1,000-foot 
radius of the nest tree.

— FoEowing the breeding season, 18 acres around the activity site shall be 
mamtaiiied as suitable nesting habitat, if present. The protected 18 acres 
shall conform to natural landscape features, as designated by PALCO’s 
wildlife biologist, and the buffer protecting the adivity site must be at least 
400 feet wide.

^ For activiiy sites wMch have been determined to be occupied by a non­
nesting pair or single NSO, 18 acres around the activity site shaE be
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maiataiiied as suitable nesting habitat, if present. The protected 18 acres 
shall conform to natural landscape features, as designated by PALCO’s 
wildlife biologist, and the buffer protecting the actitdty site must be at least 
400 feet wide. At PALCO’s discretion harvesting may occur during the 
breeding season, in the area adjoinmg the IS-acre habitat retention area,

6. Activity sites wMch are not needed to meet management objectives 1 or 4 shall 
receive a 1,000-foot buffer during the breeding season. Timber associated with these 
activity sites may be harvested before March 1 or after August 31. All nest trees 
shaE be marked by PALCO’s wildlife biologist and shall be retained if the activity site 
is harvested.

6.2.3 Adapfive Manogement
1. PALCO is encouraged to conduct research to identify alternative activiiy site 

retention models for long-term management through the permit period. After five 
years, or at any later date during the permit period, PALCO may present 
alternative activity site retention models for review by the NSOSRP to substitute 
for conservation measures 4 and, 5. Altetmative activity site retention models shall 
not be implemented until they have been reviewed and approved by the USFWS 
and CDPG. PALCO may use these models to manage for recruitment of suitable 
habitat and potential establishment of new activitv sites.

2. PALCO, USFWS, or CDFG may at any time propose modrfications to the 
characteiizatioiis of NSO suitable habitat provided in the definition of suitable NSO 
habitat on page P-21 (Table 6). Proposals shall be validated agaiost any relevant 
data including that coEected in the performance of conservation measure 2. The 
NSOSRP shall review applicable infomiation and proride a recoDOjnendation to 
PALCO, USFWS, and CDFG who shall mutiially agree upon any modifications.

3. Management objectives may be modified if new informatioii becomes availaMe 
following review of the NSOSEP recommendatioiis and approval by USFWS and 
CDFG.

4. The seasonal boninds and duration, of the proMbition on harvesting adjacent to 
activity sites may be modified based upon specific ownership informatioii provided 
at PALCO’s discxetioii upon review by the NSOSEP and approval bv USFWS and 
CDFG.

5. The actual or estimated nuinbsr of activity sites shall remam at or above 
management objectives 1 and 4 (Table 7) for each year of the HCP. If the applicable 
management objective is not achieved for any year of Plan operations, or if, for any 
reason PALCO is unable to accomplish conservation measure 4, PALCO shall 
convene the NSOSRP for a joint meeting with USFWS and CDFG to review 
potential reasons why the objectives are not being met and implement no-take 
management procedures. No-tate man'ageinent shall be hnplemeiited until the 
specific management objective or conservation measure is achieved,

6. Proportions of activity sites occupied by pairs and reproductive rates shall be 
averaged over running five-year periods, if the five-year average for either 
parameter does not meet the management objective, PALCO shall convene the 

_NSOSRP for a joint meeting with USFWS and CDPG to review potential reasons
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wtiy the objectives are DOt being met and to determine potential corrective measures 
to implemeiK. Following this consultation, PALCO, USFP>*5, and CDFG shall 
jointly develop modifications for the conservation measures in Section 6.2.2. Any 
modificatioiis shall be consistent with issuance criteria for 110(a)(1)(B) of the FESA 
and the CESA.

Management objective 1 and conservatioii measure 4 may be modified 
commensurate with changes in ownership size foUowmg review by the NSOSEP and 
approval by USFWS and. CDFG. Modificatioiis based upon ownership size and the 
scope of incidental take coverage extended by USFWS and CDFG may be proposed 
either by PALCO or the wildlife agencies.

6.3 AQ0ATICS CONSERVATION PLAN

6.3.1 'Management Obieci¥e
The goal of the aquatics conservation plan is to mamtain or achieve, over tfaae, a properly 
fimctionittg aquatic habitat conditioii. TMs concKtioii, as defined by NMFS, is essential for the 
long-term survival of anadromous sahnonids and is identified in a matrix with habitat variables 
necessary to achieve this goal. Not aE variables will be attainable over the life of the Plan, 
regardless of PALCO’s effort. Specifically, this indudes the recnatment of large wood onto the 
forest floor and into the watercourses. For this reason, and because habitat coiiditioD.s are not 
static, the specific habitax variables axe not enforceable standards under the Plan. The 
attainment of the conservatioii goal is the comerstone of the entire Aquatics Consenfation Plan.

The key variables are water temperature, canopy cover, sediment, instream large wood, large 
wood recTuitment, pool frequency, and pool quality. Refer to the July 1998 Draft HCP, Volume 
IV, Part D, Section 6, for the quantitative and qualitative targets for each variable and to Table 
8 for a sumiaaiy.

Table 8. Projected Forest Seraf Types in Class I WLPZs by Decade for the Plan Period

Searal Type
Decade

0 1 2 3 • 4 5 6 7 8 9 10 11 12
Hoa-timber 1,018 1,018 1,018 1,018 1,018 1,018 1,018 1,018 1,018 1,018 1,018 1.018 1,018
Prairie 96 96 96 96 96 96 96 96 96 96 96 96 96
Forest Opening 294 1 J 1 1 1 1 32 5 13 1 1 1
Haudwood BO 147 31 17 57 57 60 58 60 172 187 202 200
Young Forest 1,375 1,858 U25 399 124 60 103 70 ■ 259 272 80 19 9
Mid-successiond 4,433 4fi03 4,983 5,750 5,451 5.240 4,390 3J59 2.417 2,384 2,100 2.167 2,434
Laie Seial 3,133 3,064 3,435 3,520 4,069 4,355 5,158 6,194 6,972 6,871 7,344 7324 7.069
Old Growth 505 398 296 285 268 258 258 258 258 258 258 258 258
Total 11.0S5 11.085 11,085 11,085 11,085 11.085 11,085 11,085 11,085 11,085 11,085 11,085 11,085
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6.3-2 Watershed Analysis
6.3.2.1 Process

1. Watershed analysis is required for all covered lands in the HCP.

2. Within 60 days of the effective date, PALCO, in consniratioii with the wildlife 
agencies. shaU establisli a schedule that results in completioii of the initial 
watershed analysis processes for all covered lands wifi in five years of the issuance 
of the HP.

3.

4.

5.

A modined version of the Washington Forest Practices Board Aianual: Standard 
Methodology for Conducting Watershed Analysis - Version 4.0, November 1997 
(WDNR methodology) process or a modified version of the most current WDNB, 
methodology shall be used. The process shall mclude an assessment, synthesis 
(with a amulative effects assessment), prescriptioii development, monitoring, and 
reiisitatiou.

Vanatioiis on the methodology and modules will be aooroved by NMFS and 
USFWS, in consultation with state agencies. PALCO may also recommeiid 
variations.

The assessment modules from the WTDlinR methodology that will be used, in. a 
modified format, include mass wasting, surface erosion, riparian, fonctioii, fish 
habitat, and stream channel assessment. Ihe Pacific Watershed Associates (PWA) 
sediment source assessment methodology (July 199S Draft HCP, Volume H, Part O, 
with Attachments), with additions for non-road-relaied surface erosion, may be used 
in. place of the surface erosion module. Water quality critical and key questions may 
also be incorporated into the assessment.

6. Xey and critical (as used in the WDNH methodology) ouestions for use in the 
modules will be customized for HCP covered species end PALCO’s ownership.

7. A distinct cumulative effects assessmeiit is a requireii variation, of the watershed 
analysis process. The new process used during watei^ed analysis shall include, 
but is not limited, to, the mformatioii whidi has been developed, as part of the 
disturbance index assessments done prior to completion of the watershed analysis.

8. An ampidbian and reptile assessment module shaU be developed which includes key 
and critical questions regardiig fife history requirements, including those upslope of 
the SMZ boundaries. This modiile wiE he used as parr of every watershed analysis. 
Results from this module shall be integrated into syntaeas and prescription 
development to minimize and mitigate management effects on. all phases of life 
history.

9- The area analyzed shall be watershed(s) of approximatelj 10,000 to 50,000 acres, as 
delineated by the wildlife agencies and PALCO, and approved by the wildlife 
agencies. These analysis areas wiH be similaj to the size of several planning 
watersheds or single hydrologic tmit.

10. The entire watersheds/analysis areas where PALCO owns aD. or portions of the land 
wiB be assessed. A Level 2 assessment (as described by the WDNE methodology) is 
required for aE lands PALCO owns in specified wateisheds/aiialysis areas at the
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time of the analysis. A Level 1 assessment is required for lands not owned by 
PALCO at the time of the analysis.

11. The analysis will be performed by am interdisciplinarj’’ team of qualified scientists 
and technical staff.

12. At least one representative from PALCO and each of the wildlife agencies will serve 
on the analysis teams. If available, a representative from the U.S. Emironmental 
Protection Agency (EPA) and the Cahfoniia Department of Conservation will also 
serve on the analysis teams. The North Coast Regional Water Qnalty Control 
Board and CDF may also participate on the teams.

13. The wildlife agencies shaU review each watershed analysis upon its completioa.

14. Trmelmes for completion of the individiaal components according to the WDNR 
methodology axe not required. However, timelines for completion of these various 
components of the analysis vtill be developed based on. nnatoal agreement between 
PALCO and the wildMe agencies on an individual watershed analysis basis.

15. The watershed analysis process shall be open for public comment. PALCO will 
present the piibHc with an account of what the company will be doing with respect 
to each watershed analysis. The goal of tins interaction is to obtain public input on 
problems and priorities. Members of the public who have been technically trailed 
may also participate in, the technical analysis. On completion of each watershed 
analysis, PALCO will also present the results of the watershed analysis and 
justifications of methodologies and prescriptioris.

6.3.2.2 Post-watershed Analysis Prescriptions
L Site-specific prescriptions resultioig from a watershed analysis must always be 

designed to achieve, over time, or maintain a properly fruoctioniiig aquatic habitat 
condition (i.e., essential habitat elements), as defined by NMFS coasisteiit with the 
Mmitatioiis described in. Section 6.3,1.

2. Watershed analysis may modify the foBowiriig elements of the Aquatics 
Conservation Plan: hfUsiope management prescriptions; channel ndgratiori zone 
prescriptions; Class I, Class 11, and Class HI EMZ prescriptions; the dMuxbance 
index; and momtoriiig.

3. The vrildlife agencies shall establish the site-specific prescriptioiis for 
impiementatioii upon the completion of each watershed analysis­

's- PALCO shall implement the site-specific prescriptions established by the wildlife
agendes.

O- If the wildlife agencies establish site-specific prescriptions that differ from 
prescriptions proposed in the watershed analysis, the agency shall state its reasons 
for doing so in writing.

6. The raaxiinuiii and minimuin limits for post-analysis prescriptioiiSj as described 
below, set forth the range in wMch prescriptions may be modified for the Class I and 
URMZs.
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1. The post-analysis, mmimtinn RMZ Hmits include the following;

- EMZ prescriptions for both Class I and II waters shall be no less than 30-foot, 
no-harvest zones (slope measuremeiits) on each side of the waters.

- The Class II SMZ mmiuiiim 30-foot, iio-har\’’est zone (slope measurement) 
may be adjusted to a miminimi 10 foot, no-harvest zone if NMFS or USFWS 
deterinines that tMs adjustment will benefit aquatic habitat or species.

- For Class I RMZs, if the initial watershed analysis or subsequent 
revisitations allows for harvest entry into the 30- to JOO-foot zone, then the 
18 largest conifer trees per acre shall be retained on each side of the waters 
per each harvest entry (i.e., the largest 18 trees preharvest shall be retained 
at the end of each harvest). The largest trees per acre in the miniinuiii 30- 
foot, no-harvest zone can be counted towards the total 18 trees per acre.
If larger trees exist in the 100- to 170-foot zone than in the 0- to 100-foot 
zone, then trees in the 100- to 170-foot zone shal make up all or a portion of 
the 18 large trees per acre on each side of the waters for that specific entry.

- For the Qass I and n RMZs, exclusive of the 18 largest trees per acre on each 
side of the waters, any additaonal trees left for retention shall include those 
with the highest probabflily of recraitment to waters.

— FPEs in effect at the time of post-watershed analysis prescription
development apply to aE other areas. At no time shall the prescriptions be 
less than those required under the FPRs.

8. The post-analysis masiTmnm RMZ limits include the foEowing:
- RMZ prescriptions for Class I and II waters shaE be no-harvest zones that do 

not exceed 170 feet (horizontal measurement) on each side of the waters.
— The SMZ minimijm and marimiim limits, as described above, will be taken 

into consiieratioii during synthesis and prescription development.
9. The habitat requirements and HCP minimization and rmtigation measures for the red 

tree vole, NSO, Pacific fisher, and other affected terrestrial covered species shall be 
taken into consideration during synthesis and prescription development. Proposed post­
watershed analysis prescriptions with the potential to negatively impact habitat or 
minrmization and mitigation measures for these species shall be reviewed to ensure that 
such prescriptions are consistent with the management objective(s) and consen-'ation 
measures identified in the specific conservation plan for each such species.

10. Prescriptioiis developed as a result of watershed analysis cannot be extrapolated to 
other watersheds.

6.3.2.3 Peer ieview, Monitoring, and ievisifation
1. NMFS and USFWS, in consultatioii with CDF, the North Coast Regional Water 

QuaMty Control Board (NCRWQCB) and CDFG, shall estabHsh a peer review 
process to evaluate, on a spot-check basis, the appropriateness of completed analysis 
and prescriptions that axe developed through the watershed analysis process prior 
to the completion of the first watershed analysis. See Section 3.3.3.1(]’) of the lA.

2. A peer review in accordance with the process established in Section 3.1.3.1(a) 
flrrough (f) and (k) of the lA may be requested if any PALCO or wildlife agency 
member of the watershed analysis team disagrees with one or more of the 
prescriptions recommended by the analysis team.
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3. Monitoring objectives and h5'potlieses will be derived from the watershed analysis to 
assess the effectiveness of prescriptions and trends in achievmg a properly 
functioning aquatic habitat condition. Refer to aquatics effectiveness and trend 
monitoring Secfions 6.3.5.2 and 6.3.5.3.

4. PALCO and the wildlife agencies will review completed watershed analyses at five- 
year intervals to deternaine ^vhether prescriptions are adequate. TMs review 
includes, but is not Imited to, determinations as to whether new science has 
developed that miglit mfluence prescriptions, the response of the watershed to 
prescriptions already implemented (nionitoring), and whether watershed conditions 
have changed. The results may include revision of the prescriptions as part of 
adaptive management or conducting additional analyses wMch may also trigger 
prescription modifications.

5. Any proposed prescription modificationts) resulting from a xemsitation shah be 
subject to the same process as the initial analysis. TMs process includes NMFS and 
USFWS estabEshment of prescriptions to be implemented, masmuiE and minimum 
limits, peer review, etc.

6. Additional terms regardiEg watershed analysis are contamed in the lA,
Section 3.1.3.1.

6.3.3 Control of Sedimerit from Roods and Other Sources
6.3.3.1 Sediment Assessment

1. PALCO win assess the existing road network and associated sediment sources on its 
lands either within five years as part of watershed analysis or wilimi five years of 
the planned stormproofmg. Inventories will be updated within five years of the 
actual stormproofmg. The road assessments will be conducted accordiiig to Pacific 
Watershed Associates protocols (July 1998 Braft HCP, Volume II, Part 0, with 
Attachments). The assessments must be completed in the foBowiiig order:

- Elk liver. Freshwater Creek, Lawrence Creek, Yager Creek (including 
Lower, North Fork, Middle, and South Fork), Van Duzen River, Middle Fork 
Eel River, Larabee/Sequoia Creek, Mattole River, Salmon Creek, Bear River.

2. Adjustments to the priority Est above shall be made in consultatioii with the wildHfe 
agencies.

3. AB high and mediuni priority sites wiU be stormproofed within five years of 
completioii of the assessments, and aE stormproofing will be completed within 20 
years of the effective date.

6.3.3.2 Road/Landing Stormproofing
Roads and landings will be stormproofed to the standards identifieii in Weaver and Hagans 
(1994) witliiii the first 20 years of the Plan, at a minirmTm rate of 750 nules per decade and 75 
miles per year. Stonnproofing conducted as part of THPs will count towards the yearly and per- 
decade totals. Stormproofing completed to the standards identified in Weaver and Hagans 
(1994) prior to issuance of the ITP wiE also count towards the first decade totals. Roads and 
landings that are closed or decommissioned accordhig to the standards in Weaver and Hagans 
(1994) are also considered stormproofed and can be counted towards the yearly and per-decade
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totals. When used in this Plan, the term stormprooiiiig describes a process which involves the 
foUowitig elements:

1. The assessments follow the Pacific Watershed Associates protocols (July 1998 Draft 
HCP, Volume II, Part. 0, with Attadmients). Generally, a trained obser\'er walks a 
road segment looting for actual or potential occurrences of erosion, sEppage, mass 
wasting, blocked or'perched culverts, or other sediment sources. The assessment 
documents instances of Humboldt crossings, unstable fill slopes for roads and 
landings, water crossings that have a moderate to Mgh potential for culvert 
blockage and/or diversion of stream flows onto the road bed, sufficient drainage, and 
diversions of road dramage directly into the waters.

2. The KkeKhood that each identified feature will deliver sediment to waters is also 
evaluated as part of the road and landing assessment, as is total volume of sediment 
that could be prevented from delivery whether or not remedial action is taken.

3. Based on the volume of sediment saved and likelihood of delivery, sites are assigned 
a high, medium, or low priority.

4. AH Hgh- and mediiim-prlority sites are scheduled for corrective action. Corrective 
action typically requires an excavator, buHdozer, and one or more dump trucks to 
dig up and replace water crossings, install dramage structures, remove unstable fill, 
alter the road bed to reduce the potential for diversion of flows onto the road 
surface, and install rolling dips and/or water bars to route water and sedimeiit.

5. AE Mgh- and mediiim-priority sites wiU be stormproofed within five years of 
completion of the assessments, with all stormproofing completed within 20 years of 
the issuance of the ITP.

6. Stormproofing wiU be completed on 750 miles within the first decade and 750 miles 
in the second decade. At least 75 miles of existing roads and landings wiU be 
stormproofed per year. PALCO can request that NMFS grant an exemption in 
wnting from the 75 miles per year requirement based on lack of work time due to 
atypical summer wet weather patterns or the repair of an tnmsiiaEy Mgh mimber of 
water crossings. Such an exemptioji will be granted on showing of good cause.

7. To the extent feasible given logistics and the cost of moviiig equipment, PALCO will 
stormproof the worst sites, i.e., those most likely to fail or deliver the greatest 
volume of sedimeiit to waters, in the first 10-year period. In addition, the very 
Mghest priority sites, i.e., those at risk of immineiit failure wMch would deliver 
significaiit amotint of sediment to waters, wiU be stormproofed in the first three 
years.

8. Stonnproofing shall be conducted between May 2 and October 14, subject to the 
foUowiiig standards (these standards are the same for road constmction/ 
reconstruction/upgrade standards between June 2 and October 14):

— From May 2 to October 14, road and landing- stormproofing shall not occur 
during periods of rainfall of 0.25 inch or greater during a 24-hoiir period or 
less. Operations shall cease and not resume mitil and unless soil moisture 
conditions, in soil moved for the purposes of constmctioii and reconstraction, 
are no wetter than is found d-uring normal watering (dust abatement)
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treatments or light rainfall, and the soil is not mttiiig or pumping tines. 
Operations shaE not result in a visible increase in turbidit}' in any draiiaage 
facilit3y on any constmctioii/recoiistructioii site, or on any road and landing 
surface, any of wMch drains directly to Class I, II, or HI waters. Standing 
water on the road or landiag wMch does not draiii to Class I, II, or IH waters 
is not applicable.

9. Stormproofing shall cease during the period between October 15 and May 1 (note 
the May 1 end-date differs from the road constmction/reconstmction end-date of 
Jane 1), except for the following:

— After Oaober 15, specific stormproofing treatments, listed below, can 
contiinie imtil the first storm of 0.25 inch or greater in a 24-hoiir period or 
less. The stormproofing treatments permitted during tiiis period are as 
follows:

• Installing roffing dips and water bars
• Armoring culvert inlets and outlets
• Armoring unstable road fill
• RocMng road and landing surfaces

- After the first storm as defined above, all stormproofing treatments shaU 
comply with the road constmction/reconstrudion/upgradiag wet-weather- 
period standards until May 1. After May 1, Section 6.3.3.2, number 8 applies.

10. Hoad and landing fill and actively eroding slopes .that can be demonstrated as being 
at Hgh rish of immediate failure and which ma.j deliver sediment to waters can be 
treated between October 15 and May 1.

11. Stormproofing is considered complete when the specified corrective actions are 
complete, and the roads database and GIS system are updated to show that the 
subject road and landing have been stormproofed. The roads database will display 
where the treatments occurred, their extent (e.g., the milepost), and the type of 
treatment.

12. RefueMrig of equipment and veMcles will be done outside of the BMZs and stream 
crossjngs. Adding, draining, or depositing lubricants, coolants, or hydraulic fluids 
will be done outside of the RMZs and stream crossings.

6.3.33 Roqd Construcfion, Reconsfrucfion, and Upgrades
1. For purposes of tHs Plan, a road will be considered upgraded when it is well 

dramed and shows no signs of imminent failure (e.g., as evidenced by slumping 
scaips or cracks in the road fill) which would deliver sediment to waters. Actions 
necessary to upgrade a road include the iastallatioiDi of ditch relief culverts and/or 
rolling dips where significant downcufctiug of the ditch is noted and removal or 
stabilizatioii of anstable fill naateiial at sites showing signs of imtoineiit failure 
which could, impact waters. An upgraded road, as described above, meets the 
definition used in the Plan of “complying with the specifications described in the 
Handbook for Forest and Manch Moads (Weaver and Hagans, 1994.)”

Hoad upgrades differ from road stormproofing in. that upgrades are not required on 
a specified schedule, are not necessarily identified through a sediment sources
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fA

2.

3.

4.

G.

7.

9.

10.

assessment, are not tracked on a database, and may not be as extensive as 
stormproofing.

AH THP-related roads and landings shall be upgraded, as defined above, or closed 
or decomniissioiied., as per Weaver and Hagans (1994'. THP-related roads and 
landings are defined as those within the THP boondaiy' and appurtenant to the 
THP area withia the planning watershed(s) where the THP occurs. TMs road 
upgrading and closure shall result in sufficient sediment reduction in the plaimiiig 
watershed(s) to offset seditnent production from the THP. The sediment reductioii 
reejuirement remains in effect until a completed watershed analysis indicates that 
sediment is no longer causing an adverse impact to the aquatic envirnn-mmt

AE new and reconstructed roads will be built to site-specific stormproof 
specifications, as described by Weaver and Hagans (1994).

For all new roads and reconstructed water crossmgs, structures over fish-bearing 
and restorable fish-bearing waters will be designed to provide for tmiinpeded fish 
passage. Tins could involve use of bottomless or baffied culverts, bridges, or other 
such structures. Where culverts axe used, they wiE be installeci at an appropriate 
gradient, be sized to permit passage of a 100-year recurrence interval flood without 
overtopping the culvert, and shall maintaiii a streaE. bed to ensure that the 
culverts are passable for fish and, to prevent culvert ^ercMng." Pish passage will be 
ensured by adhering to standards for culvert installaiion developed by NMPS, or bj' 
KMFS review and approval of alternate install a-t-ion measures.

Eoads shall be constructed or reconstructed as smgle-lane with periodic turnouts. 
Hoads shall be no more than 12 to 14 feet wide. Periodic turnouts, combined with 
road width, may extend out to a total of 18 feet.

New and reconstructed roads and landings shaE be located outside EMEs except for 
EMZ crossings, which shall be mimimzed.

Eoads shaE be constructed, or reconstructed by outsloping and maantained with 
rolling dips or ditched roads with weE-spaced ditch relief systems.

Bead drainage structures and facilities shaU he spaced at appropriate intervals 
such that surface flow originating from the road surface and ditch does not create a 
gully or sediment plume that connects with the channel network.

Eoads wMch utilize an inside ditch shaE have ditch relief culverts spaced at 
mteri'als no greater than those specified in Weaver and TTagaus (1994).

New, reconstructed, and upgraded road-water crossiiigs shall be constructed such 
that they do not have the potential to divert flows down the road or inside the 
ditch.

11. No roads or landings wlU be constracted or reconstracted across inner gorges, 
headwall swales, unstable areas, or areas having a high, very Mgh, or extreme 
mass-wasting hazard rating, except as approved foBowing the mass-wasting 
avoidance strategy. Refer to the mass-wastiag avoioznee strategy for road 
standards pre- and post-watershed analysis.
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12. Road or landing construction, reconstructioii, and upgrades shall not occur during 
the wet weather period, defined for this purpose as October 15 to June 1, tmless the 
foUowiiig conditions are met:

— No road or landing constmction, reconstmctioii, and upgrading within 170 
feet of Class I or II waters, or within the EEZ (50 or 100 feet, respectively) of 
Class III waters.

— The constmctioii, reconstruction and upgrading shall not/will not cross 
Class I, II, or III waters.

- No portion, of the constructed, reconstructed, and upgraded road/1 anding 
shall cross an inner gorge, headwall swale, unstable area, extreme, very Mgh, 
or high mass-wasting hazard area.

- The soil moisture condition in the soils moved for purposes of constmction, 
reconstruction, and upgrading shall be no wetter than is fomd during normal 
watering (dust abatement) treatments or light rainfall, and the soil is not 
ratting or pmnping fines.

- During and after construction, reconstruction, and mpgradiiig, there shaU be 
no visible increase in turbidity in any dramage facility, construction/ 
reconstmctioii site, or road surface, any of which drains directly to Class I, II, 
or HI waters (standing water on the road that does not dram to Class I, U, or 
in waters is not applicable).

- During construction, reconstmctioii, and upgrading, erosion control material 
of sufficient quantity shaU be stockpiled onsite and utilized to prevent an 
increase in torbidity in any dramage facility, constiriction/recoiistriictioii site, 
or road surface, any of wHch drains directly to Class I, II, or HI waters.

13. From June 2 to October 14 (the period outside of the wet weather period), road or 
landiiig constmcMoii, reconstruction, and upgrades shall not occur duimg periods of 
rainfall of 0.25 inch or greater duiiiig a 24-hour period or less. Operations shall 
cease and not resame until and unless soil moisture conditions, in soil moved for the 
purposes of constmction and reconstraction., are no wetter than is found during 
normal watering (dust abatement) treatments or light rainfall, and the soil is not 
rutting or pumping fines. Operations shaU not result in a visible increase in 
turbidity in any drainage facility, on any constmction/reconstruction site, or road 
surface, any of wMch draia directly to Class 1,11, or HI waters. Standing water on 
the road wMch does not drain to Class I, H, or HI waters is not applicable.

14. Boad fill and actively eroding slopes that can be demonstrated as at Mgh risk of 
immediate failure wMch may deliver sediment to waters can be upgraded between 
October 15 and June 1.

15. A federal permit violatioii has not occurred if an activity that results in an 
unavoidable input of sediment to waters occurs, even though aB wet weather and 
constraction/reconstmctioii requirements were properly followed, in addition to all 
required erosion control measures being properly mstaEed. THs does not relieve 
PALCO of any other requirements under other applicable federal and state laws.

16. Eefueling of equipment and veMcles vriE be done outside of the EMZs and stream 
crossings. Addmg, draining, or depositing lubricants, coolants, or hydrauKc fluids 
will be done outside of the RMZs and stream crossings.
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6.3.3.4 Road Maintenance
1. Permanent roads through, RMZs shall be treated and maintained with rock, cHp 

seal, or pavement. This mcludes vcater crossings and approaches.

2. Proper surface dramage configuration of the road (e.g., outsloping) will be 
mamtained during maintenance activities.

3. Inboard ditches will be maintained (e.g., bladmg) only where blockage or 
iasuffident capacity occurs.

4. Eoutme corrective work that wiE prevent diversion of water from a watercourse or 
ditch {e.g., repair to inside ditches, cross drains water bars, road surface,
■onblocMng of culverts, etc.) wiE be performed as soon, as conditioiis permit, 
consistent with federal and state law, regardless of the time of year.

5. Mainteiiaiice needs, other than those stated in number 4 above, identified between 
June 1 and October 15 wiE be performed prior to October 15. Maintenance needs, 
other than those stated in mimber 4 above, identified after October 15 and prior to 
June 1 wiE be performed after June 1.

6. Refueling of equipmeiit and vehicles will be done outside of the BMZs and stream 
crossings. Adding draining or depositing lubricants, coolants, or hydraulic fluids 
wfll be done outside of the RMZs and stream crossings.

6-3.3.5 Road Inspections
1. All THP roads, iacludiiig dramage facilities and landings, shall be inspected 

aunuaBy for five years after operations, at a Tni-nitTinTn

2_ AE roads shaE be inspected at least once ammaBy after June 1 and prior to October 
15 to ensure that drainage structures and facilities are in proper condition. This 
includes aB improperly abandoned roads accordiagto the definition provided by 
Weaver and Hagans (1994).

3. AE roads shaE be inspected again at least once during Januaiy or February, as soon 
as conditions permit access, foUowing a storm event of 3 inches or greater in a 24- 
hottr period or less. Multiple inspections during the winteT period (October 15 to 
May 1) are encouraged, but only one inspection is required during January or 
February.

4. Eoads and, lancEngs that cannot be inspected during any one of the annual 
inspections after June 1 and before October 15 must be closed or decommissioned 
according to goideliues provided by Weaver and Hagans (1994). This work must be 
conducted withdn the same timelines as the stormproofing.

5. Closed and decoimiiissioiied roads wiB be inspected after the first five-year storm 
event or five years after completioii of work, wMcbever comes first, to ensure fliat 
treatments to restore natural drainage and hfllslope stability are functioning as 
intended. If treatments are found to be ineffective, further treatments shall occur if 
the volume of sedknent prevented from entering a channel by additional treatments 
is greater than that mcnrred by re-entering the site.
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6. Annual logs documentiiig mspection efforts will be provided to the wildlife agencies 
and CDF on the same schedule as the monitorinf reports.

6.3.3.6 Wet Weather Road Use Restrictions
1. All road use is permitted when the road is dx}’’; see the definition below.

2. Except as provided below, all use of non-paved roads shaU cease during periods 
when predpitataon is sufficient to generate overland flow off the road or when it is 
capable of leaving the road. Once road use has ceased due to the foregoing 
conditioiis, use shal not resume tmtil and unless the road surface is diy. A dry road 
is one in which moistare is less than or equal to that found duriiig normal watering 
(dust abatement) treatments or light rain, and soil is not rutting or pumping fines 
causing a visiHe increase in turbidity in a dramage facility or road surface, any of 
■which drams directly to Class I, II, or HI waters. This provision shall be applied 
according to a rude of reasonableness, and it shall not prohibit, for example, use of a 
small segment of wet road on an otherwise dry road- If any pennitted use results in 
damage to the road surface, dramage fadQities, water bars, or stream crossings, the 
damage -will be repaired wi’thin 24 hours after it occurs to eliminate the likelihood of 
related sediment reaching Qass I, II, or HI waters.

3. Consisteiit with federal and state law and regulation, in order to prevent or 
miaimize significant adverse effects to the aquatic resource, emergency access is 
allowed during periods of wet weather in order to correct emergency, road-related 
problems in the form of blocked culverts, iDamineiit road fill faflure, other erosion 
problems, and emergency human safety situations.

4. On rocked roads, light veMcles (defined as trucks 3/4 ton or less, or smaler vehicles 
such as quadra-tracs or motorcycles) may be used during periods of wet weather. If 
■the use of rocked roads resul'ts in road-related damage to the road surface, drainage 
facilities, water bars, or water crossings, the damage wffl be repaired using hand 
■tools ■within 24 hours after 'the initial damage has occurred to eKmiiiate the 
likelihood of related sediment reaching Class I, II, or HI waters.

5. On. non-rocked roads, light "vehicles (defined as trucks M-ton or less, or smaller 
veMdes such as quadra-tracs or motorcycles) may be used, during periods of wet 
weather only for "130.6 purposes of wildlife, fisheries, and plant surveys; HCP Monitor 
acti"¥ities; agency inspections; and erosion inspections- If this use of non-rocked 
roads results in road-rela'ted damage "tci "the road surface, drain a ga facilities, wa'ter 
bars, or water crossings, the damage "will he repaired usnig hand tools with-in 24 
hours after the initial damage has occurred to eHnunate the likelihood of related 
seciimeiit reachiag Class I, H, or III waters. Damage should not be to such extent 
■that hea'vy equipment would be required for repairs.

6. On non-rocked roads, light vehicles (defined as trucks 14-ton or less, or smaller 
veMcles such as quadra-tracs or motorcycles) may be used during periods of wet 
weather 48 hours after "the end of precipitation, for the purposes of timber related 
operations includittg reforestation, felling, and bucking, and research and 
momtoring. Any damage light vehicle use causes to the road surface, dradiiage 
facilities, water bars, or water crossings wiU be repahred using hand tools within 24 
hours after "the im'fcial damage has occurred to dimmate the KkeKhood of related
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sedimeiit reaching Class 1,11, or III waters. Damage shoiild not be to such extent 
that jheai'y equipment would, be required for repairs.

6.3.3.7 Hillslope Management
The hillslope management mass-wasting strategy applies to all portions of PALCO’s ownership, 
mcluding the EMZs. The prescaiptiioiis in the RMZs for mass wasting wiB not be less restrictive 
than the riparian prescriptioii developed as part of watershed analysis, as appropriate and 
applicable to this Plan. The hillslope management prescxiptioiis maj' be modified as a result of 
watershed analysis.

1- PALCO shall not harvest, including sanitation salvage, exemption harvest, and 
emergency timber operations, on mass-wasting areas of concern defined as areas of 
extreme mass-wasting hazard, very high mass-wasting hazard, high mass-wasting 
hazard, mner gorges, headwall swales, and unstable areas, including those within 
the EMZs on Class I, II, and III waters. IMs restriction may be modified as a result 
of watershed analysis.

2. Except as described below, PALCO wiU not construct or reconstruct roads across 
mass-wasting areas of concem defined as areas of extreme mass-wastiag hazard, 
veiy high mass-wasting hazard, high mass-wasting hazard, inner gorges, headwall 
swales and unstable areas, prior to watershed analysis.

— Newly constructed and reconstmcted roads (not iadudiiig stormproofing) on 
mass-wasting areas of concem (defined above) may be permitted prior to 
watershed analysis if PALCO provides the foUowing:

• A map of the mass-wasting areas of concern overlaid by all existing roads 
and all proposed new construction and reconstruction on a planning 
watershed scale for a one-year timeiraiiie or longer

• A- geologic analysis of the risk of hillslope failure by ttie proposed new 
construction and reconstruction

- AE the information will be provided to the wilcffife agencies who wiH make a 
determination if all, some, or none of the proposed road construction or 
reconstmctioii wiE be permitted, across the mass-wasting areas of concem. 
This determipatioii wfll be based on the proposed road locations, road 
spetafications, and the Mkelihood of avoidance of significant adverse impacts 
to covered species. The wildlife agencies will work cooperatively to provide 
consistent determinations to PALCO within. 60 days after receipt of the maps 
and geologic reports as described above. If any of the wildlife agencies 
determines that the proposed road constmctionAeconstmction will not be 
permitted, that agency wiU work cooperatively with PALCO and the other 
wildlife agencies to develop feasible alternative road locations and/or road 
spedfications or other access methods that wfll avoid sigmficant impacts to 
covered species.

3. After watershed analysis, roads may be constructed or reconstructed across inner 
gorges, unstable areas, headwall swales, or areas having a high, very high, or 
extreme mass-wasting hazard rating if the watershed analysis indicates that roads 
across these areas are appropriate. This watershed analysis detenmnation shaE 
include, but is not limited to, an assessment of risk to the aquatic emiroiimeiit by 
quatfied wildlife agency aquatic Hologist(s) or aquatic biologists acceptable to the
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wildlife agencies. If tlie watershed analysis indicates that roads in these areas are 
appropriate, the proposed roads and road specifications shall be evaluated, at the 
time of road design, by qualified professional geologistis), mcluding, but not limited 
to, certified engineeriiig geologist{s) licensed by the state of Cahforma. The 
geologist(s) nnist make a detemdnation that a road and the road specifications are 
sufficient to result in a stable road prism that is not likely to trigger or exacerbate 
mass wasting.

4. Eoad stormproofing, road closure, and road decommissioniag of existing roads are 
acceptable and encouraged, on the mass-wastiiig areas of concern (identified above).

5. Before and/or after watershed analysis, the mass-wasting areas of concern can be 
further defined on the ground (ground-tmthed) with respect to the area boundaries 
(size) as part of individual THPs. TMs refinement shall be conducted by the 
CaHfomia Division of Mmes and Geology (CDMG) or a qualified professioiial_ 
geologist, including but not limited to, certified engmeering geologists licensed by 
the state of CaMomia.

§. The approximately 50,000-acre area that has not yet been characterized for mass 
wasting shall be treated in the interim, prior to characterization, as a mass-wasting 
area of concern and shall be correctly characterized with defined boundaries on a 
THP basis using the same process employed for the entire ownership or watershed 
analysis. The characterizatioii wiU be conducted by CDMG or a qualified 
professional geologist, inckidiiig but not Hmited to, certified engmeering geologists 
licensed by the state of CaKfomia.

7. The wildlife agendes and PALCO will jointly establish a mass-wasting scientific 
review panel (MWSEP) to evaluate the definitioiis of Hgh, very' high, and extreme 
mass-wasting areas of concern. The panel may modify the definitioiis. The high, 
very Mgh, and extreme mass-wastizig areas of concern will be redelineated for the 
entire ownership in accordance with any modified definitioiis.

8. The federal agencies, in consultatiozi with state agencies, will provide a set of 
oiteria to indicate whether mass-wasting events are to be considered significant for 
aquatic resources for use in the mass-wastiiig watershed analysis module.

9. Definitions of mass-wasting areas of concern:

- Inner Gorge— That area of a watercourse bank situated immediately 
adjacent to the watercourse channel, having side slope of 65 percent or 
greater and exteniiiiig from the edge of the channel upslope to the first 
break-in-slope (a break-in-slope is defined as a slope less than 65 percent for 
a distance of 100 feet or more) above the watercourse channel.

— Uasrtable Area^ Characterized by slide areas or by some or all of the 
following; hummochy topography consistmg of rolling bumpy ground, 
frequent benches, and depressions; short irregular surface drainages that 
begin and end on the slope; tension cracks and head wall scarps; slopes that 
are irregular and may be slightly concave in the upper half and convex in the 
lower half from previous slope faflure; evidence of impaired groundwater 
movement resolting in local zones of saturation withm the soil mass whicli 
axe indicated at the surface of sag ponds with standnig water, springs, or
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patches of wet ground. Some or all of tiie following may be present; 
hydrophytic vegetation prevalent; leaning, jacksiraweti, or split trees are 
common; pistol butted trees with, excessive sweep may occur in areas of 
hnijimocky topography Qeainiig and pistol butted iress should be used as 
indicators of unstable areas only in the presence of other indicators).

- Headwall Swale—A concave depression, with convergent slopes of 65 
percent or greater, that is connected to waters a continuous Enear 
depression (a linear depression interrupted by a kndsHde deposit is 
considered continuous for tMs defimtion).

- High, Very Hagh., amd Extreme Mass Wasting Hazard, Areas— Eefer to 
the July 1998 Draft HCP, Voltnne H, Part D, Landscape Assessment of 
GeomorpMc Sensitivity for the sensitivity ratings and to Yolume V, Map 13.

6.3.3.8 Measures to Miniimize Surface Erosion in Riparian Areas
1. Within ]KM2s and EEZs, PALCO will treat all sites of esnosed mineral soils caused 

by fcresfcty activities if they are equal to or greater than 100 square feet.
Treatments may include revegetation or other erosion control measures mcluding, 
but not limited to, seeding and nmlching.

2. Withm EMZs and EEEs, PALCO will treat aH sites of esposed mineral soils, on 
hilislopes peater than 30 percent if the site can deliver Sue sediment to waters. 
Treatments may include revegetation or other erosion eontrol measures including, 
but not limited to, seeding and mulcMng.

3. Water crossings wiU also be treated to avoid or mini-mize sediment delivery, using 
watershed analysis 'and/or road stonnproofing protocols lo determiiie the 
appropriate treatments to be used on all such crossings.

4. Cable corridors that divert or carry water away from the natural drainage pattern 
or channelize mnoff that reaches waters shall have waterbreaks installed at 
intervals as pet sMd trail prescriptions by Weaver and Hagans (1994).

6,3.4 Aquaic Habitat Conser¥ation
6.3.4.1 Measures for Umber Operaions
6.3.41.1 Channel Migration Zone
CMZ evaluatioa and mapping wiD, be conducted as part of the watershed analysis process. AH 
segments of Class I and H waters that have a Rosgen (1996) type C, D, or E channel 
moipliology will be esamdned to identify the cmreiit boundaries of the CMZ. The CMZ 
boundaiy generaEy corresponds to the modem floodplain, but may also include river terraces 
that are subject to significant bank erosion. The CMZ is the area adjacent to the watercourse 
constra,cted by the river in the present cHmate and intmdated during periods of Mgh flow. The 
floodplain is delineated by either the flood-prone area or the 100-year floodplam, whichever is 
greater (Eosgen 1996).

Pnor to watershed analysis, PALCO must analyze areas and deHneate the CMZ on a THP basis 
using a qualified fluvial geomorphologist before any THP, including appurtenant roads, * 
situated upslope of a channel with C, D, or E morphology can be apnroved. NMFS, CDFG, 
USFWS, and EPA or NCRWQCB wiB be consulted regardicig any such mapping.
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Within CMZs

CMZs prescriptioiis may be modified as a result of watershed analysis.

1. PALCO shall not harvest in the CMZ. This proMbitioii indudes, but is not limited 
to, sanitation, salvage, exemption harvest, and emergency timber operation, as 
defined in the FPRs.

2. In case of emergencies that could result in the loss of Hfe or property and as per 
prior agreement with flae wiidiife agencies, harvest mat' be showed in the CMZ. 
Loss of property is defined as a demonstrated Mgh risk of loss of capital 
improvements such as bridges, roads, culverts, and houses: however it does not 
iaclnde the loss of vegetation.

6.3.4.1.2 Class I RMZs
AB fish bearing (or restorable) Class I waters will have an EMZ. The BMZ for Glass I waters is 
divided into two bands, the no-haxvest band and the outer band. The bands are measured from 
0 to 100 feet, and 100 to 170 feet, respectively, from the watercourse transition line, as defined 
by theEPls (14 California Code of Regolatioiis ICCE] 895.1), or the outer edge of the CMZ (see 
below). Class I RMZ prescriptions may be modified as a result of watershed analysis.

Prescnptions for the £rarire Class I RMZ
1. The RMZ measures 170 feet (slope distance) from the watercourse transitioii line or 

the outer CMZ edge (if a CMZ is present) on each side of the watercourse. Willows 
shall not be considered permanent vegetation for the purpose of determining the 
watercourse transition Kne.

2. No sanitation salvage, exemption harvest, or emergency tamber operations (as 
defined and allowed in. the FPRs) shaU occur in the RMZ, except as per prior 
agreement with the wildlife agencies in accordance with the approved HCP.

3. AH portions of downed wood (i.e., LVfD), except as defined as slash in the FPEs, will 
be retained.

4. Trees felled dmiif current harvesting operations and THP-approved road 
constmction are not considered downed wood for purposes of retention.

5. Felled hazard trees or snags not associated with a THP are considered downed wood 
and are to be retained in the general vicinity,

6. Trees that fall nataraEy onto roads, landings, or harvest units within the RMZ are 
considered downed wood and are to be retailed in the general vicinity.

7. AH non-hazard snags will be retained, as per the snag policy in the HCP.

8. The RMZ is an EEZ for timber operations, except for roads and permitted 
equipment crossings.

9. Full suspension yarding will be used when feasible. Full suspension yarding is not 
feasible on flat ground, in other sites with Hinited deflection, where an adjacent 
landowner will not provide permission to secure a cable, or where a fuD suspension 
yardiig system would jeopardize the safety of field persormel. For the purposes of
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tMs prescription, the esjjanded definitioii of feasibilirj' according to the FPRs does 
not apply as an additional determination beyond that described above. For these 
conditioiis, yarding will be conducted in a maimer that avoids ground disturbance 
that might deliver sediment to waters to the niaxirQuin extent practicable. ’RTiere 
ground disturbance occurs, PALCO wiE treat (e.g., tkrongh seeding, mulching, etc.) 
ah sites with exposed mineral soil that can reasonabM be expected to deliver 
sediment to waters (e.g., guEies, rats).

10. Trees not marked for harvest may be feEed within the B.MZ to provide safety 
clearance for cable yarding corridors. Such felling will be done only as needed to 
ensure worker safety. In such cases, to the extent possible given site conditioiis and 
the FPRs, trees will be felled toward the waters to provide LWD and will be 
identified in TIIPs as an in Hen practice (14 CCR 916.1). Regardless, trees felled 
within the RMZ for safety purposes wiE be retained as downed wood.

11. Trees not marked for hajwest which are damaged in the cable yarding corridors 
must be retained in place, either standing or as downed wood.

12. There will be a mayimiTm of one entiy every 20 years.

13. If any area within the SMZ, includiiig the 50 percent slope provision band., falls 
within the boundaiy of a mass-wasting area of concem, then the mass-wasting 
strategy applies for that area.

Prescriptions for Class I No-harvest Band, 0 to 100 Feet
1. No harvest, including sardtatioii salvage, exemption harvest, or emergency timber 

operations, shafl occur in the no-harvest band.

2. Road segments witHn the first 30 feet of the no-harvest band must he mitigated by 
extending the no-harvest band on the opposite side of the waters from the ejdstmg 
road an eqmvalent distance of that portion of the road prism within the no-harvest 
band. In the case of RMZ road crossings, the first 50 feet of road extending rnlaiad 
from the watercourse transition line is exempt from this mitigatioii.

Prescriptions for the Late Serai Class I Outer Band, 100 to 170 Feet
1. Only single-tree selection wfll occur within the outer band.

2. Harvest will only occur in the outer band if there is a preharvest conifer basal area 
of 276 square feet per acre or greater withm the outer band on each side of the 
waters-

3. A minimum 240-square-foot, post-harvest conifer basal area per acre within the 
outer hand will be retained on each side of the waters.

4. No more than 40 percent of the conifer basal area may be harvested in a single 
entry.

5. Tree size and quantities shall be retained per Table 17 (July 1998 Draft HCP, 
Volume I). Larger tree size classes (mduding those larger than 40 inches) shall be 
used for replacement if stated size classes are not present.
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6- Basal area measurements will be made for conformance at every 200-foot lineal 
segment of tbe EMZ. Surface area covered in roads and landings will be included in 
all calculations of basal area.

7. Tne 50 percent steep slope provision requires that for all slopes 50 percent and 
greater adjacent to the EMZ, the RMZ outer band prescriptions, at a mimmniii. 
shall be extended upslope to the break-in-slope (defined as a slope less than 
50 percent for a distance of more than 100 feet} or upslope to a slope distance of 
400 feet measured from the watercourse transition line or the outer edge of the 
CMZ, whichever is greater.

6J.4J.3 Class II RMZs
AE non-fish bearing Class II waters wiE have an EMZ. The EME for Class II waters is divided 
into two bands, the no-harvest band aad the selective entry band. The bands are measured 
from 0 to 30 feet, and 30 to 130 feet, respectively, from the watercourse transition, line or the 
outer edge of the CMZ (see below). Class II EMZ presoriptioiis may be modified as a result of 
watershed analysis.

jPresmphons for the Entire Class II RMZ

1. The EMZ is 130 feet (slope distance) from the watercourse transition Hue or the 
outer CMZ edge (if a CMZ is present) on each side of the waters. Willows shaE not 
be considered permanent vegetation for the purpose of detertnining the watercourse 
timisition line.

2. No samtation salvage, exemption harvest, or emergency timber operations (as 
defined and aBowed in the FPRs) shaE occur in the BMZ, except as per prior 
agreement with the wildlife agencies in accordance with the approved HCP.

3. AE portions of downed wood (i.e., LWD), except as defined as slash in the FPEs, wEl 
be retailed.

4. Trees feEed during current harvesting operations and THP-approved road 
constmction are not considered downed wood for purposes of retention.

5. Feled hazard trees or snags not associated with a THP are considered downed wood 
and are to be retained near the location of the removal.

6. Trees that fafl natorally onto roads, landings, or harvest units within the RMZ are 
considered downed wood and are to be retained near the location of the removal.

7. AE non-hazard snags will be retained, as per the snag policy in the HCP.

8. The RMZ is an EEZ for tunber operations, except for roads and permitted 
equipment crossings.

9. Full suspension yardiag wfll be used when feasible. FuE suspension yarding is not 
feasible on flat ground, in other sites with limited deflection, where an adjacent 
landowner wiU not provide permission to secure a cable, or where a fafl suspension 
yarding system would jeopardize the safety of field personnel. For the piourposes of 
this prescription, the expanded definition of feasibihty according to the FPRs does 
not apply as an additional detenninatioii beyond that described above. For these
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conditions, yarding will be conducted in a manner that avoids ground distarbance 
that might deliver sediment to waters to the maxnniiia extent practicable. Where 
ground disturbance occurs, PALCO wiO treat (e.g., through seediiig, nmlchmg, etc.) 
all sites with exposed inineral soil that can reasonably be expected to deliver 
sediment to waters (e.g., gullies, mts).

10. Trees not marked for harvest may be felled within the EhlZ to provide safety 
clearance for cable yarding corridors. Such felling wiE be done only as needed to 
ensure worker safety. In such cases, to the extent possible given site conditions and 
the FPRs, trees will be feEed toward the waters to proWde LWD and will be 
identified in THPs as an in Ken practice (14 CCE 916-1). Regardless, trees felled 
witiiin the SM2 for safety purposes will be retained as d.owiied wood.

11. Trees not marked for harvest wMch are damaged in the cable yarding corridors 
must be retamed in place, either standing or as downed wood.

12. There 'will be a maxirmiTn of one entry every 20 years.

13. If any area within the RMZ, mcluding the 50 percent steep slope pro\isioii band and 
the sediment filtration band, falls witMn the boundary' of a mass-wasting area of 
concern, then the mass-wasting strategy applies for that area.

Prescriptions for Class II No-harvest Band, 0 to 30 Feet
1, No harvest, including sardtation salvage, exemption harvest, or emergency timber 

operations, shall occur in the no-harvest band.

2. Road segments within the no-harvest band must be mitigated by extending the no­
harvest band on the opposite, side of the waters from the existiiig road an equivalent 
distance of that portion of the road prism witMn the no-harvest band. In the case of 
EMZ road crossings, the first 50 feet of road extending inlaiid from the watercourse 
transition line is exempt from thii mitigatioii.

Prescripdons for the Late Serai Class 11 Selective-eniry Band, 30 to 130 Feet
1. Only single-tree selection, will occur within the selective entry band.

2. Harvest will only occur in the selective entry band if there is a preharvest conifer 
basal area of 276 square feet per acre or greater within, the selective entry band on 
each side of the waters.

3.

4.

A TniniTnum. 240-sqT2are-foot, post-harvest conifer basal area per acre within the 
selective entry band will be retained on each side of the waters.

No more than 40 percent of the conifer basal area may be harvested in a single 
entry.

5. Tree size and quantities shall be retained per Table 17 (JMy 1998 Draft HCP, 
Volume I). Larger tree size classes (mcluding those larger than 40 inches) shaU be 
used for replacement if stated size classes are not present.
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' 6. Basal area measurements wiB be made for conformance at CTeiy 200-foot lineal
segment of tbe BMZ. Surface area covered m roads and landings wiH be included in 
all calculations of basal area.

7. The 50 percent steep slope proTOion requires that the BMZ selective entry band 
prescriptions for all slopes 50 percent and greater adjacent to the SMZ, at a 
minimmn, shall be ejctended upslope to the breat-in-slope (defined as a slope less 
than 50 percent for a distance of more than 100 feet) or upslope to a slope distance 
of 400 feet measured from the ■watercourse transition line or the outer edge of the 
CMZ, wMchever is greater.

8. For aH slopes less than 50 percent adjacent to the SMZ, a sediment fEltratioii hand 
shall be established from 130 to 170 feet. All downed wood shall be retained withm 
this band (except slash), fire ignition is prohibited, and the band is an EEZ.

43.4.1.4 Class III RMZs
AE Class in waters will have an EMZ. The RMZ for Class III -waters is divided into two bands.
The RMZs are measured from 0 to 50 feet for slopes less than 50 percent and from 0 to 100 feet
for slopes 60 percent and greater, measured from the watercourse transition Bne. Class HI
EMZ prescriptions may he modified as a result of watershed analysis.

Prescriptions for All Class M RMZs
1. A scientific and statisticahy valid study wiH be designed by an independent party 

jointly selected by PALCO and the wildlife agencies to address questions put 
forward by PALCO and the wildlife agencies regarding Class HI input of sediment 
and large wood and the effectiveness of different prescriptions.

2, If any area within the EMZ falls within the defirdtioii of a mass-wasting area of 
concem, then the mass-wasting strategy appHes.

3. AB EMZ width reqiriremeiits stop at the hydrologic di-ride.

4. All areas are EEZs for timber operations, except for roads and permitted equipiaent 
crossings. All -fa-actor road water crossings must be flagged on the ground prior to 
the pre-harvest inspedion and sho-wn on the THP map in order to be adequately 
evaluated for the poten-tial to generate sediment.

5. Shd trails shall be stabilized as per the 1998 FPRs, per an approved THP in 
accordance with the Class MI waterco-arse standard.

6. All downed wood and debris shaB be retainei withm the EEZs, except for cases of 
emergency as per agreement with -the wildlife agendes.

7. AH downed wood and debris in the channel sh?11 be retained.

8. Trees feEed during current harves-ting operations and THP-approved road 
construction are not considered dovmed wood for purposes of retention.

9. Felled hazard trees or snags not associa-fed with a THP are considered downed wood 
and are to be retained in the location of "the removal.
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10. Trees that fafl naturally onto roads, landings, or harvest units within the RM2 axe 
considered downed wood and axe to be retained in the location of the removal.

11. Pull suspension yarding will be used when feasible. Pull suspension yarding is not 
feasible on flat ground, in other sites with limited deflection, where an adjacent 
landowner will not provide permission to secure a cable, or where a full suspension 
yarding system would jeopardize the safety" of field personnel. For the purposes of 
this prescription, the expanded definition of feasibilit}" according to the FPRs does 
not apply as an additional determination beyond that described above. For these 
conditions, yarding will be conducted in a maimer that avoids ground disturbance 
that might deliver sediment to waters to the maadmum extent practicable. Where 
ground disturbance occurs, PALCO will treat (e.g., through seeding, mulching, etc.) 
aE sites with exposed mineral sofl that can reasonably be expected to deliver 
sediment to a waters (e.g., gullies, ruts).

12. Trees not marked for harvest may be felled withia the EMZ to provide safety 
cleaiance for cable yarding corridors. Such felling will be done only as needed to 
ensure worker safety. In such cases, to the extent possible given site conditions and 
the FPEs, trees will be feEed toward the waters to prmide LWD and wfll be 
identified in THPs as an in Men practice (14 CCR 916.1). RegardlesE, trees felled 
within the SMZ for safety purposes will be retained as downed wood.

13- Trees not marked for harvest wMch are damaged in the cable yarding corridors 
must be retained in place, either standjng or as downed wood-

14. PALCO shall not harvest in the 0- to 30-foot band, with the exception of a maximtmi 
of one entry, prior to watershed analysis, into 1,400 acres for harvest (identified in, 
item 16 below) and 775 acres for commercial thinning (identified in item 17 below).

15. No samtatioii salvage, exemption harvest, or emergency timber operations are 
aflowed in the 0- to 30-foot band.

16. Subject to all other applicable HCP requrremeiits and watershed analysis, 
harvestinig is permitted on the 1400 acres of mid-siiccessiorial and late serai 
vegetation types identified in the Sustained Yield Plan over the first five years in 
the 0- to 30-foot band, foEowiiig the standards below:

— One harvest entry, maximum, prior to watershed analysis 
— 0- to 10-foot, no-harvest band for protection of the channel and bank 
— Majimum, removal of 1/3 conifer basal area per 200 linear feet 
— Harvestiiig will be distributed across all diameter dasses 
— Trees removed for a road, sMi trail or cable corridor will be counted towards 

the maximmii volume and basal area calculations 
— AE Sub and non-merchantable conifers wfll be left standing onsite if feasible 
— No samtation salvage, exemption harvest, or emergency timber operations

17. Subject to all other applicable HCP reguiremente and watershed analysis, 
cojmaercial thiniiing is pennitted on the 775 acres identified in the SustaJned Yield 
Plan over the first five years in the 0- to 30-foot band, foEowing the standards 
below:
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- One thinnmg eiiti3% masdnniin, prior to watershed snalj'sis
- 0 to 10 foot no harFest for protection of the channel and baiik
- Maadmiim removal of 1/3 cordfer basal area per 200 linear feet 
— Thinning will be iJistribnted across all diameter classes
- The siie will be recaptured within 5 to 10 years
— Trees removed for a road, skid trail or cable corridor will be cotmted towards 

the volume and basal area mEmmnm
— AB sub and non-merchantable conifers wiB. be left standing onsite if feasible
- No sanitation salvage, exemption harvest, or emergency timber operations

Prescriptions for Cktss III Buffers with Slopes Less than 50 Percent
1. Mo-harvest band from 0 to 30 feet with the exception of the 1,400-acre harvest and 

775-acre commercial thinning identified previously.

2. Sediment filtration, band from 30 to 50 feet, apply all prescriptions identified above 
in items 1 throngh 13.

Prescriptions for Class III Buffers with Slopes 50 Percent and Greater
1. No-harvest band firom 0 to 30 feet, with the exception of the 1,400-acre harvest and 

775-acre commercial thinning identified previously.

2. Sediment filtration band from 30 to 100 feet, apply all prescriptions identified above 
in items 1 through 13.

6.3.4.2 Burning
1. No fire ignitioii shaB occur io the KMZs and EEZs. 

mil back its way toward the EMZs and EEZs.
Fire ignition shafl occur so fire

2. PALCO shaB only ignite fires on one side of the RMZ at a time if topographic 
features and/or fuel patterns would increase the likelihood that fires Kt on both 
sides of an. RMZ wotild result in intrusion into the BMZ.

3. Burnmg is limited to spring and fall when ftiel moistare conditions, relative 
humidity, feel loading, and atmospheric conditioiis such as wmd are conducive to 
controBed bumi-ng.

4. Fuels breaks in the RMZ shall be avoided. Mininial hand deaxaig for fuel brealrs in 
the EMZ may be conducted to prevent and control escaped fires. No overstoiy 
removal wfll be undertaken.. If areas of bare soil are eaposed firom fuel breaks or 
fire that could result in fine sedimeiit inputs into Class I, II, or III waters, such 
areas will be treated as per the surface erosion, requirements.

5. All bums are conducted pursuant to permits issued by CDF.

6. When av'aflable and feasible, a helitorch will be used to ignite fires for better 
directional and speed control of the fire.
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6.3.4J Disturbance Index
1. As modified by tlie elements below, PALCO sliall foDow the process identified in the 

July 1998 Draft HCP, Volume II, Part E, Assessment of Watershed Disturbances 
and Recoveiry.

2. The disturbance index and its elements may be modified as a result of watershed 
analysis, subject to approval by the wildlife agencies.

3. The disturbance index will be calculated at the hydrologic unit scale for PALCO’s 
ownership.

4. The chsturbaiice index will be modified to account for aU roads, distinct from other 
han’est actirtties-

5. Moads that are used or •maintained at least once dcrtiig the 10-year time factor will 
remain in the index calculatioii, and the disturbancs ratings will not riiminig'H over 
thne.

6. Roads that are improperly abandoned as per the Weaver and Hagans (1994) 
definition will remain in the index calculatioii, and the distarbance ratings will not 
diminish over time. Roads that are properly closed or deconunissioiied are not 
considered 'to be improperly abandoned.

7. The disturbance index will be modified to account for all mass wasting events 
flandslides, debris torrents, etc.), dis'trnct from other activities and ratings.

8. The upper Hmit of the disturbance index is set at 20 percent.

9. The initial ciisturbance indices, as modified, wiD be calculated for the entire 
ownership, at the hydrologic unit scale, within three months of the issuance of the 
rrP. PALCO shall submit this infoima'tion to 'the ■wildlife agencies in a report form 
with the cfisturbance index and supporting calculatioiis immediately foUowing each 
hydrologic uiut calculation. Subsequent calculatioiis will be on a THP basis.

10. If the calculated index is at or above 20 percent, then PALCO shall refrain from all 
activitieE wi-th the highest disturbance ratrngB, 0.7 and above, and. cannot increase 
the index from one THP to another. Activities shall be conducted ha a manner that 
lowers 'the index on an ammal basis and shall be at or below 20 percent within the 
10-year tune factor.

11. To ensure that Qass I sub-basin salmoidcl populatioijs axe not extirpated in "the 
hydrologic tmits with a distarbance index m excess of 20 percent, PALCO shall 
apply the following restrictions until watershed analysis is complete and site- 
specific information is generated on Class I snb-basns. In addition to the foEowing 
operational restrictiojis, PALCO shall conduct only •those actions that result in a 
dearease in "the index in Class I sub-basins un^til ■the index drops below 20 percent:

— Conduct no elearciut or rehabilita'tioii harves-
— Conduct full suspension skyliiie or helicopter yarding only.
— Conduct no new road construction or reconstmction.
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— Limit wet weather period operations (October 15 to June 1) to erosion control 
mamtenance, planthig, faHiiag and buckiiig, and ftdl suspension yarding to 
landings outside the sub-basin.

- Conduct no broadcast burning.
- Conduct no skid trail or layout construction.
- Treat all areas of bare mineral soil outside ofEMZs, EEZs, and eqtdpmeat 

limitation zones (ELEs) created by timber operations of 400 square feet or 
any less than 400 square feet if the site can deliver sediment to streams.

- Remove no more than 50 percent of the basal area in one entty,
12. If the index is below 20 percent, no activities will be conducted that wil cause the 

index to exceed the 20 percent upper limit.

6.3.4.4 Measures for Other Plan Area Activities 
6.3.4.4J Commercial Rock Quarries
Two commercial rock quarries are covered under the ITP fox a period ending on March 1, 2001.
These two rock quarries are identified as Rock Quarry MRoad 24 in the Yager Creek drainage
and Rodk Quatry 2/Road 9 in the Lawrence Creek drainage.

1. PALCO shall continue to use engineered detentioii ponds and erosion control to 
reduce impacts on waters and lipariati areas.

2. PALCO shah, unplement appropriate mitigation so that rock quarry operations do 
not result ia a \dsible increase in turbidity in any drainage facility, work site, quarry 
area, etc, any of wMch dram to Class I, II, or III waters. Appropriate mitigatioii 
includes, but is not limited to, wet weather operating Hmitations, installatioii of 
sechment control structure, limitations on overburden placement and distribution, 
removal of spoil material, revegetation, and abandonment.

3. The site specifics of the rock quarries and their effects at the hydrologic unit scale 
shall be evaluated during watershed analysis. Additional mitigatioii, identified 
above, may be implemented depending on the results of watershed analysis.

4- The wildlife agencies commit to work with PALCO to process an amendment to the 
HCP to continue -coverage of the two rock quarries after expiration of the initial two- 
year period.

6.3.4.4.2 Borrow Pits
Borrow pits are covered under the ITP for a five-year period ending on March 1, 2004.

L PALCO shall utilize the same mitigation requirements for borrow pits as those 
required for roads, including the prohibition on new borrow pits in the EMZs, 
prohibition on new borrow pits in the mass-wasting areas of concern prior to 
watershed analysis, road constmctioii/recoiistmction standards, and wet vreather 
operations.

2- Borrow pits will be mapped and analyzed for site-specific and hydrologic unit scale 
impacts as part of watershed analysis. Additional mitigation and miniiriization 
measures for borrow pits may be required as a result of watershed analysis. 
Additional mitigation may include, but is not Hmited to, installation of sediment
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control structures, liniitations on overburden placement and distribution, removal of 
spoil material, revegetation, and abandonmeiit-

3. The wildlife agencies commit to work with. PALCO to process an amendment to the 
HCP to continue coverage of borrow pits after the expiratioii of the initial five-year 
period.

6.3.4.4.3 Water Drafting
1- PALCO shall utilize the most cmTeiit NMFS water drafting screen specifications.

As of the effective date, the screen specifications described below are the most 
cuixeiit and shall be used until they are replaced, by NMFS.

2. The screen shall be kept in good repair and sliall be used whenever water is drafting 
(i.e., pumped from the stream into a truck or trailer).

3. The screen face shall be parallel to the flow of the water.

4. The screen shall have an approach velocity of no more than 0.33 foot per second.
The approach, velocity is the velocity of the water through the screen openings.

— The screen shall have at least 12 square feet of open area per cubic foot per 
second of the maximum diversion rate (12 square feet of screen per 
450 gaBons/nmnite).

— Round openings shall not exceed 3/32 inch in diameter.
— Square openings sliall not exceed 3/32 inch measured diagonally.
-• Slotted openings shall not exceed 0.0689 inch in width (approximately 

1/16 mch)
5. The screen shall be cleaned as often as necessary to prevent the approach velocity 

from exceeding 0,33 foot per second and to prevent the head differential through the 
screen from exceeding 2 inches.

6. The diversion rate &haE not exceed the inflow rate.

<5.3.5 Aquatic Monitoring
PALCO s current aquatic monitoiiiig, mcludiiig compKance, effectiveness, and trend, will be 
revised after each watershed analysis to respond to the specificity of prescriptioiis, assumptioiiLs, 
and questions for each hydrologic unit.

PALCO is responsible for the cost of the monitoring program.

6.3.5.1 Compliance Monitoring
CompHance momtoring activities will contribute to the goal of acMeving 100 percent 
prescriptioii implementation. Comphance monitoring includes four components: tMrd-party 
monitoriiig, a THP checklist, the best management practice evaluation program (BMPEP), and 
application of the compEance findings.

6.3.5.1.1 HCP Monitor
The HCP monitor, as described in Section 6,13 shall have full access to PALCO’s land at all 
times to inspect any covered activity and shall be present onsite during every timber harvest
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conducted by or on behalf of PALCO. The HCP monitor shall also, at the request of the wildlife 
agencies, monitor the effectiveness of the Aquatics Conservation Plan.

6.3.5.1.2 THP Checklist
PALCO resource professionals preparing THPs and timber harvest exemptions and agencies 
conducting the environmental review of PALCO’s plans will be guided by the “Pacific Lumber 
Company Tunber Harvest Plan Checklist.’’ The checklist will be used to conirrm that all 
relevant elements of the PALCO Aquatics Consert'atioii Plan are contaiiied in the THPs and 
made enforceable under the THPs. PALCO and the wildlife agencies will revise the checklist 
during watershed analysis to create a THP checklist for each watershed to ensure 
implementation of watershed-specific prescriptions.

6.3.5.1.3 Framework, Best Management Practice Evoluafion Program
PALCO will also conduct compHance monitoring as part of the BMPEP (example attached). 
PALCO shaE use tMs approach to document how wel the aquatic strategy presciiptions are 
being applied. TMs program sets criteria for determining which THPs will be monitored and 
integrates compHance momtoring requhrements with effectiveness monitoring to mmimize 
personnel costs and maxiinize efficiency.

Attached axe an example of a worksheet and a description of an evaluatioii procedure developed 
for the BMPEP of the Pacific Southwest Eegion of USFS (USFS, 1992). TMs procedure is also 
used in a modified fomi by the CaMonfia Department of Forestry and Fire Protection (CDF). 
The program identifies 28 HUslope evaluatjon procedures for implementation and effectiveness 
mordtoriag. The approach specifies how to sample sites to be evaluated, the timing and 
firequency of evaluations, details on what factors are to be rated and others. TMs program has 
been the subject of an ongoing review by USFS, EPA, and the California Water Hesources 
Control Board.

PALCO vrill use the BMPEP framework to develop watershed-spedfic impletneiitation and 
Mllslope effectiveness monitoriiig protocols. PALCO will draft a separate evaluation procedure 
for related sets of prescriptions in the Aquatics Conservation Plan, mduding those on the THP 
CheckHst (described above) and present each for review, rerision, and final approval by the 
wildlife agencies within, one year after issuance of the iTPs. As watershed analysis is completed 
for each hydrologic unit, revised sets of evaluatioii procedures will be developed foDowiag the 
BMPEP framework witMn 30 days after the final estabUshment of prescriptions. In the 
interim, the CDF protocols will be used in place of the BMPEP.

The elements of the compliance and Mllslope effectiveness evaluation program and protocols 
vriB include the foUowing:

1. A statement of required qualifications for those who will conduct the monitoriiig

2. Database and data storage, retrieval, and annual reporting requirements

3. A procedure and criteria for developing a random sample pool of THPs and 
exemptions for each HU from wMch THPs and exemptions are to be randomly 
selected and sampled

4. A procedure and criteria for developing random sample pools of sites from among 
the randomly selected THPs and exemptions for each type of prescription to be 
evaluated for impleinentation and MUslope effectiveness
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3. A step-by-step procedure to identify sample site locations (e.g., for E3iIZs, roads, and 
bawest units) and the timing (e.g., after the first ’Renter storms) of implemeiitatioii 
and Mllslope effectiveness monitoring for each, of the prescriptions

6. For each evaluation procedure, detailed descriptions a) of how parameters are to be 
measured and b) of rating criteria

7. Confirmation that the relex'ant prescriptions were made part of the THP or 
exemption

S. Compliance and Mllslope effectiveness monitoring evaluations in the field at the 
appropriate time using an evaluation form and ratmg criteria de%'eloped for each

9. Procedures for timely forwarding of completed field forms, filing of forms, data 
entry, and database management and reporting to the reviewing agencies

10. Procedures for timely corrective actions

Initially, all THPs and exemptions in each hydrologic mut and calendar year that meet 
selection criteria approved by the wildlife agencies will be subject to compliance and Mllslope

winter storms, plans with specific geologic concems, and others. PALCO and the wildlife 
agencies will develop selection criteria specific to the Aquatics Conservation Plan. Not every 
RMZ or road, however, in everj' THP and exemption need be evaluated. The individiial random

percent of the sites where the prescriptions are applied. The wildlife agencies, in consultatioii 
with PALCO, wfil decide whether this proportion of sites where prescriptions are applied will 
continued to be monitored. The decision will be based on the results of compliance and Mllslope

agencies will conduct quarterly audits of the compliance monitoiing and annual audits of the 
Mllslope effectiveness moDitoring evaluations carried out by PALCO to help ensure moEdtoring

PALCO and the wildlife agencies shall identify recuniiig successes and problems with aquatic 
strategy prescription implementation by conducting 1) quarterly reriews of the compKance 
monitoriiig reports, 2) Mflslope inspections, and 3} audits of how PALCO mcludes the aquatic 
strategy prescriptions in THPs and follows momtoring procedures. Problems with 
unplemeiitation shall lead to remedies that will include, but will not be limited to, training of 
personnel, adjustments ia EPFs and Kcensed timber operators’ oversight and supervision over 
contractors and field crews, changes in equipment, refinements of prescriptions, and regulatory

PALCO, with input from the wildlife agencies and peer review panels, will craft Mllslope 
effectiveness monitoring, instream effectiveness moMtoiing, and trend monitoring strategies for 

■ each hydrologic unit. The exact details of what, where, when, and how PALCO will monitor will 
be detennined by questions and hypotheses posed by PAtLCO and the wildlife agencies. PALCO
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and the wilcUife agencies will de¥elop these monitoriiig objectives based on the findings of 
watershed analysis and other sources of assembled information.

PALCO win use effectiveness mordtoring as a basis for evaluating the results of carrying out 
prescriptions on the features or processes that occur on the Mllslope and on those in the 
instream entdronment. Hill slope effectiveness monitoriiig wfll help PALCO determine whether 
properly implemented prescriptions on the Mllslope actually wort (e.g., properly iastaJled water 
bars actually prevented road surface rill erosion). Instream effectiveness monitoring wiE be 
used to determine whether the prescriptions result in protection of aquatic values 
(e.g., maintained or decreased the percent of fine sediment in spawning xifiles).

PALCO will monitor both instream and opslope conditions to assess the effectiveness of the 
Aquatics Conservatioii Plan. These effectiveness studieSj in tom, will provide most of the 
impetus for the adaptive management component of the Flan.

6.3.5.2.1 Large Woody Debris and Riparian iuiers
PALCO will obtam baselme iofomaation on LWD levels and recruitment potential from riparian 
stands during the watershed analysis process for each HU, as well as through ongoiag resource 
assessment efforts, mduding those of CDFG. This iuformatioD, will also be collected as part of 
PALCO’s trend monitorinf program (Section 6-3.5.3). PALCO and the wildlife agencies wfll 
develop questions'and hypotheses to be tested through comphance moiiitormg and MEslope and 
instream effectiveness monitoring while using thi.s baseline mfoimatioii.

PALCO’s hflislope effectiveness monitormg will indicate whether forest stands within riparian 
buffers are developing increasing numbers of large trees. Information on stand conditions wifl 
be collected during THP preparation and reriew and through watershed analysis. As an initial 
indicatioii of the effectiveness of correctly implemented prescriptions applied to riparian 
buffers, PALCO wiD, show that currently understocked lipaxian stands will develop sufficient 
basal area and large trees to permit harvest.

6.3.1.2.2 Water Temperatyre
PALCO will monitor water temperatures during instream effectiveness monitoriiig and trend 
monitoriiig- PALCO wfll monitor instreain. water temperatures to see if recorded values show 
an increasing or decreasing trend over time. Water temperature data wfll be collected for at 
least five years to determine initial trends. PALCO wiD also determine the effectiveness of the 
aquatic strategy for temperature by monitoring changes in canopy dosure over waters.

6.3.5.2.3 Sediment
In conjunction with instream effectiveness momtoring and trends mordtoring, PALCO will 
monitor data on instream sediment levels, channel morphology, stream bed 
aggradation/degradatioii, and biological metrics sensitive to sedimeiit (e.g., invertebrate 
cDversity).

PALCO win assess the effectiveness of the sediment control measures by monitoriiig sediment 
production, rates from roads and Mllslopes. In tMs way, PALCO wfll detect any shortcomings in 
sediment control measures earlier than if the company depended onlj on instream conditions. 
PALCO wfll institute alternate management approaches to address identified shortcomings 
through the adaptive management process.
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PALCO ■will conduct sediment source inventories as part of the watershed analysis process for 
each hydrologic iiiiit. These studies will provide basehne data on the romnber, location, and size 
of sedimeiit sources on the ownership. In addition, these studies will provide sediment budgets 
identifyiiig the Emount of sediment being delivered to waters from different sources. Within 
five years of completing the baselme sediment studies, PALCC wiU conduct followup studies. 
These will determine the extent to which these sediment sources remain active and new sources 
develop (e.g., how many sEdes have occurred in the interini), iheir Telationship to management 
activities, and bow the rates of management-related surface erosion and landslides compare to 
the rates in the basehne period. PALCO will continue to inventorj' surface erosion within, 
harvest umts, bmk erosion, new landslides, and road-related failures as they occur. These 
followup studies will contimie to be completed at five-year intervails in conjunction with the 
watershed analjais revisitations for the life of the PALCO Aquatics Conservation Plan.

Hillslope and mstream effectiveness monitoring and trends monitoring will provide the 
necessary infomiation for determ.iiiin.g how the PALCO Aquatics Conservation Plan affects 
sediment defivety to waters. In adiitioii, because the foBowup studies will examine the 
relationship between management and sediment production, PALCO will use study results as 

, guidance on how to modify management activities, if necessary, to reduce sediment production 
through the adaptive management process.

Sedunent parameters are perhaps the most difficult on which lo conduct effectiveness 
monitoring. Given this difficulty, PALCO will modify its approach for detenniniiig the 
effectiveness of sediment control measures as new data and sdsntific results become available.

6.3.5.2.4 Amphibian and Reptile Habitat and Population Monitoring
PALCO will work with tbe TJSFWS and CDFG to develop a habitat module for all covered 
amphibianE and reptiles. Als tHs modiile is applied across PALCO’s ownership, infomiation 
that will help ruvnitor the effectiveness of aquatic prescriptions to protect amphibians and 
reptiles will become available. This module will be included in all watershed analyses.

PALCO and the agencies will conduct instream effectiveness monitoring to detemune the 
adequacy of the aquatic strategy for ampMbian and reptile species. For thi.s purpose, PALCO 
win use the temperature, sediment, and LWD information thar will be collected on both Class I 
and II waters. PALCO win modify amphibian and reptile monitoring efforts as new data and 
scientific resultE become available.

6.3.5.2.5 Cost-benefit EffecflYeness
Cost-benefit effectiveness studies are needed to detemmie whether the benefits of protective 
measures being implemented fay PALCO in the field are proportional to the costs to the 
company. Similzrly, such studies could identify alternate mitigatioii approaches that contmue 
to protect resources, but at lower costs to the company. At present, PALCO is generally able to 
identify the costs of specific mitigation measures with greater ease and certainty than it can 
identify the benefits of these measures to fish and wildlife. As PALCO obtains new infomiation 
on the biological benefits of mitigatioii wiiMn the Aqnatics Conservation Plan, PALCO will be 
able to more accirately assess the relationships "between costs and benefits.
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6-3.5.2.6 Hillslope Effectiveness Monitoring

Framework: BMP Evaluation Program
Refer to the discussion above regarding' compliance monitoring for a description of the BMPEP. 

Applicatior. of Hillslope Effectiveness Monitoring Findings
PALCO and the wildlife agencies will iden'tify recujxmg successes and problems ■wi'th the 
PALCO Aquatics Conservation Plan effectiveness on the Mllslope by 1) conducting annual 
reviews of the Mllslope effectiveness monitoriiig reports, 2) biflslope mspections, and 3) audits 
of momtoring procedures. Problems with Mllslope efFecaveness may lead to modificatioii of 
prescriptions through adaptive management.

Instream Effectiveness Monitoriiig— The overriding objective of instream effectiveness 
monitoring in the PALCO Aquatics Conservation Plan is to determine, in a timely manner, 
whether the prescriptions applied to the Mllslope are effective in protecting and improving the 
conditioii of aquatic resources. If prescriptions are not effective, this should be detemuned by 
PALCO and the agencies, and the prescriptions should be modified through adaptive 
management as soon as possible to prevent unanticipated adverse effects.

Instream effectiveness moMtoring provides a means for assessing bow individual prescriptioiis 
and management regimes as a whole are effective in protecting and restoring aquatic values. 
Instream effectiveness monitoriD.g complements Mllslope momtoring by providirig a further 
basis for determining whether the prescriptions applied on the hillslope, mclnding in riparian 
'Zones, effectively control the rates and types of watershed inputs to waters. Because instream 
conditioiis integrate all watershed inputs, however, relatiiig measurements of mstream 
conditioii~ to the effectiveness of individual prescriptions may be difficult (MacDonald and 
others, 1&91), Nevertheless, carefully designed instream effectiveness momtoring intended to 
answer specific questions can provide infoimatioii that PALCO and the agencies can use to 
modify prescriptions and adapt management regimes to be'tter protect water quality and 
aquatic species and their habitats.

InstreaiQ effectiveness monitoring, in con'trast to trends monitoiiiig, should be carried out as 
close as possible to where the impact mechanisins on the MQslope are at play. Instream 
effectiveness monitoriiig should occur in 'tributary waters, higher up-ia watersheds, or in 
locations intimately linked to Mllslope processes. Monitoriiig conducted in such locations holds 
the greatest promise for establia'hmg timely feedback mechanisms through wMch PALCO and 
■the agencies can identify wMch prescriptions or procedures are aot effective in protecttng and 
restoring aquatic values and then modify them through adaptive management.

6.3.5.2.7 Insfreann Monitoring Approach
PALCO win develop and implement, wi'th the oversight and concurrence of the agencies, 
instream monitoring approaches for two contexts; 1} watersheds where watershed analysis has 
not been coinpleted and 2) watersheds wMch have been or are the subject of watershed 
analysis. PALCO, in consaltatiori with the agencies, will design general instream effectiveness 
monitorinf approaches for the former using a combination of the foBo'wmg: basehne 
mformatioa compiled for the PALCO Aquatics Conserva'tion Plan, other informatioii as it 
becomes available thro'ugh watershed studies, resources inventories and monitoring conducted 
or mandated by pubic agencies (e.g., CDFG, RWQCB, CDF, and others), input from resource
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professionals familiar with conditioiis in the local watersheds, and the public liring in or near 
the watersheds to be monitored. While designing the approaches for instream effectiveness 
monitoring in w'atershecls subject to watershed analysis, PALCO and the agencies 'will use these 
same information sources; however, the instream effectiveness monitoring designs will benefit 
from the focused watershed-specific assessments and syntheses that are integral components of 
watershed analysis. PALCO will iteratively use these insights gained ffom the watershed 
analj’sis assessments and s3mtheses to design instream effectiveness monitoriiig elsewhere.

6.3.5.2.8 Instream Effectiveness Monitoring Objectives
All monitoring should be for the purpose of achieviig focused objectives, answering specific 
questions, or testing wefi-considered hypotheses. This is particulariy true for instreain 
effectiveness monitoriiig. The foUowing are examples of mechanistic null hypotheses that 
illustrate the types of questions PALCO will answer through its instream effectiveness 
monitoring program:

Hypothesis— There is no significant increase in streambaiLk iostability and scouring of Class 
HI waters with gradients greater than three percent by the end of the first winter period after 
dearcutting through the application nf Class IH EEZ prescriptions.

Hypothesis— There is no significaiit (less than 20 percent) iacrease in turbidity in Class II 
waters from the inflow of Class HI waters adjacent to Mgh-lead, cable-yarded clearcut harvest 
units through the application of the aquatic strategy Class HI EEIZ prescriptions.

Hypothesis— There is no significant decrease in residual pool volume in Class I and Class II 
waters tributary reaches with gradieiits less than three percent after dearcutting and high-lead 
cable yardiiig through tiie effectiveness of RMZ widths in. holding materials transported from 
shalow-seated landslides in checfe

Hypothesis— There is no significaiit reduction of overstoiy tree canopy in Class II RMZs from 
wini throw after commercial thinning because of pre- and post-harvest tree stocking or RMZ 
widths, or both, reducing wind-related iepth-of-edge effects.

Hypothesis— There is no sigmficant increase in summer (mid-July to mid-September), late 
afternoon average marimum temperatures measured in, pools in Class I waters because low 
■water temperatures are maintained in contributing Qass II waters.

These examples of hypotheses to be tested 'through instreain effectiveness monitoriiig illustrate 
how carefully questions have to be de'veloped before designing and hnplementiiig mstream 
effectiveness monitoiiag. They poiat to the need to estabHsh criteria for detenniniiig what is 
significant (e.g., less than 20 percent), to clearly describe what exactly is to be monitored (e.g., 
turbidity vs. suspended sedimeiit) and to specify where and when monitoring will occur (e.g., in 
Class in tributaries with gracfients greater than three percent contributing to Class IT waters 
from mid-July to mid-September in late aftemoon). The hypo'theses are stated in mechanistic 
terras ‘to help ensure "fliat the momtoring is directed toward investigating the linkages between 
prescriptions applied to the hillslope and instream condi'tioiis. They also suggest how testing 
one hypothesis ‘through monitoring might lead •to another, through an accumulative method of 
inductive inference. By employing such a process of strong inference (Platt 1964), PALCO and 
the agencies 'wiU dariJy which prescriptions of the aqua'tic s'trategy are inadequately holduig 
impact mechanisms 'triggered by management actiidties in check.
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PALCO will develop these t3>pes of hj’potheses and the instreain effectiveness monitoring 
strategies with the parti dp ation of the watershed analysis team members and agencies. Where 
tiae watershed analysis process has not been initiated, PALCO and the agencies will develop 
sets of hj^potheses to be tested through instreain effectiveness momtoring. These hypotheses 
are infonned by the experiences gained where watershed analysis has been completed, 
elsewhere in the region. In both circumstances, tbe actual hypotheses to be tested wiU be 
determined by the salient circumstances, management regimes, and prescriptions specific to 
each hydrologic unit. Finally, PALCO and the agencies will establish a peer review panel to 
bring in interdiscipliiiaTy esqiertise to critique monitoring proposals on an annual basis, if 
necessary.

6.3.5.2.9 Application of Instream Effecfiveness Monitoring Findings
PALCO and the agencies will use tbe results from the annual reviews of instream effectiveness 
momtoring to modify prescriptions that are identified as ineffective in protecting and restoring 
aquatic resources through tbe adaptive management process. At the same time, insights gained 
from this monitoririg will confirm what prescriptioiis are worMng weH The changes in 
prescriptions wfll be designed to fit specific circumstances and impact mechamsins. For 
example, instream effectiveness monitoring might indicate that unacceptable increases in 
turbidity in Class III waters occur on certam soils after the adjacent stands on slopes greater 
than 50 percent have been clearcut, yarded by Mgh-lead cable, and broadcast burned. TMs may 
lead to PALCO moiiffing, among other items, the timing of timber operations, the regeneratioii 
and yarding methods, and the level of vegetation retailed within EEZs under these 
drcumstances. If, under otherwise similax circumstances, instream effectiveness momtoring 
suggests that little or no increase in turbidity is foixnd when the adjacent Mllslopes are subject 
to intermediate treatments (e.g., commercial thinning) then the management regime and 
prescriptions would be retained until the emergence of evidence to the contrary. The 
monitoring activity should contmue long enough, however, to ensure that the prescriptions are 
being tested under a wide racnge of conditioiis, including large but infrequent storm events.

6.3.5.3 Trend Monitoring
According to MacDonald and others (1991), trend monitorijig implies a process where 
measurements are made at regular, weE-spacei time intervals to detemune a long-term trend 
in a particular parameter. This type of monitoxiiig "typically is not iirte-nded to evaluate specific 
management practices (as is the case with effediveness monitorijig). The results of trend 
monitormg, however, can corroborate the findrogs of effectiveness morutoiing. Conversely, "they 
can indicate changes at different time and spatial scales than those by "which effectiveness 
momtoriiiE indicates changes. Trend monitoriiig can also serve to indicate whe"liier wa^tersheds 
as a whole are on a long-term "trajectory of reco"veiry from both na"taral and management-related 
perturbations.

Adap"tatioii of the C"iiixeiit Tremi Monitoring Program to the PALCO Aq"iaatics 
Ccmservation Plam— PALCO already has a significant trend monitoring program in place on 
its lands. The company has installed 52 permanent sampling sta"tionE. At each station, aq'uatic 
macroinvertehrates, fine sediments, snbs"txate size, and crown cover are meas"areci. In addition, 
stream bed surveys and meas"urements of coii"tinxioiis temperature and LWD are conducted at a 
subset of the 52 sta"tions. Details of the data collection/analysis efforts associated with this 
program are as follows:
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'• Aquatic macroini.'eTtebrates are collected using methods in the Califomia stream 
bioassessment procednres (CDFG, March 1996). This methodology involves 
sampling riffle habitats using a Mck net. CoUected invertebrates are preserved in 
the field. In the laboratory, the samples are' subsampled.. and the first 300 
invertebrates identified to family, and, where possible, to genus. The samples are 

, being identified by Lauck, Lee and Lauck Inc. Their results are used to calculate 
abundance (if less than 300), species ridmess (i.e., nmnber of taxa), and the 
Simpson and HUseiLhoff diversity indices.

• Bulk sedimeiit samples are being used to assess the percentages of fine sediments( 
less than O.BSinm and less than 4.7iiiin) as indicators of suitability for saJmon 
spawniiLg. PALCO is using the shovel sample technique as described in “Held 
Comparisoii of Three Deihces Used to Sample Substrate in Small Streams,” by Grost 
and Hubert, 1991. Collected samples axe processed by CDFG under contract to the 
company.

• Pebble counts are being used to calculate the median and 84th percentile sedunent 
size {e.g., D50 and I3S4). These sedimeiit measures can be tracked over timp to 
determine whether sediments in a watercourse are generally becoming coarser or 
finer, relative to both sediment loadxng rates and cumulative effects from 
management activities. Pebble counts are being collected using the method 
described in “Stream Reference Sites," b3’- Harrelson et al., 1994.

• Measurements of water temperature over the summer are taken with contumons 
recording thenaometers (Hobos or Stowaways). In addition, point tDeasurements of 
temperature are taken during most other monitoring ac±ivities. Temperature data 
are used to calculate the masimnna weekly average temperature (RfWAT).

• Camopj' cover (percent) is being used to identify areas that may be subject to higher 
thermal loading (e.g., from sunlight) and to document regrowth of riparian areas 
harvested in the past. Measurements are taken using a spherical densimeter Tiding 
methods in Flosi and Reynolds, 1996.

• Streambed surveys are being conducted to determine how streambed elevation is 
changing over tune. This, in tum, is related to both sediment and LWD loading to 
waters. The methods for these surveys were developed by Dr. Bill Tmsh (Humboldt 
State University) in cooperation with the Simpson Timber Company. The method 
involves measuring the elevation of the channel thalweg using an enghieers’ level 
and permanent benchmarks that can be used to compare results among survey 
periods. PALCO has also begun measuriiig channel cross sections using penaaneiit 
benchmarks to track changes in channel width/shape over time.

• As part of the stream bed surveys, PALCO is measuring the abundance (i.e., the 
percentage of channel length composed of pools), size, and depth of pools 
within each study reach.

• LWD is being measured because of its value in creating fish habitat and to assess 
how much LWD recruits from riparian buffers along the stream. The diameter, 
length, and location of all LWD pieces in, the thalweg mapping segments are being 
recorded yearly.

Alliiough not currently a part of PALCO’s trends monitoriiig program, PALCO intends to coBect 
data on fish abondance, turbidity, and discharge in the future. For fish, PALCO will establish a 
ntunber of survey reaches across the ownership. WTiere possible, these reaches will be selected 
to correspond to locations already being measured for the treads monitoring variables noted
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above. These sori'ey reaches will be assessed twice yearly, during the summer (July to August), 
and again during the spawning season (the timiiig of wHch will vai3’ from year to year). 
Summer surveys will be conducted using electrofishmg, underwater observation, seimng, 
angling, or other methods, as appropriate, although preference will be given to quantitative 
methods if they are feasible, Spawner surveys will primarily be conducted using visual 
obser\mtion techniques, although trapping, seuanig, or angling may be used to collect individual 
fish for measurement, identifieatioii, or radio tagging.

Turbidity measurercieiitE were recornxnended in a review of PALCO’s monitormg program 
prepared for EPA by Randy Klein (Klein 1997). Although expensive compared to other 
sampling efforts used in PALCO’s monitormg program, Klein’s review suggested that turbidity 
could be an effective way to determine whether fuae sediment inputs to waters are mcxeasing or 
decreasing over time- The company proposes to establisli phot torbidiiy momtoring stations. 
Results from this pilot program will be used to detenmne how and where to expand the 
program.

Historically, the U.S. Geological Survey (USGS) measured stream discharge at a series of 
’ stations on or adjacent to PALCO’s land (e.g., Fteshwater Creek, Larabee Creek). PALCO 
provided financial support for reestablishm ent of a gaging station on the Elk River and inteuds 
to contimie operation of this gage. The company is also considering establishment of gagmg 
stations on Freshwater Creek, Yager Creek, and possibly in one or more of the smaller 
watersheds draining into the Eel River (e.g.. Bear Creek). TMs monitormg effort would also be 
relatively expensive. PALCO and the agencies’ decision on where to undertake this program 
will be made in the future based on the results of the Elk River pilot study and watershed 
analyses conducted there and in other hydrologic units.

PALCO recognizes that new data or scientific studies and the findings of watershed analysis 
wiE result in fixture identifieatioii of other variables that would be valuable to monitor. 
Therefore, at their iiscretioa, PALCO and the agencies wifi add to the list of monitoring 
variables outhned here at a later date.

Klein. (1997) discussed the distribution of monitoring sites on PALCO’s lands, and suggested 
mstaflation of additional monitoriiig sites. PALCO agrees that some portions of its lands, for 
example, the Elk River draitiage, have few momtoring sites relative to their land area. In part, 
this is a result of statistical chance, as many sites were chosen usiag randomization techniques. 
However, it is also true that the company made the decision to intensiTely survey the 
Freshwater and Lawrence creek basins to more accurately assess the potential impacts of its 
forest practices. PALCO intends to continue tMs intensive approach to sampling m these 
basins, especially given concerns over the potential for cumulative effects. However, the 
company also anticipates adding new monitoring sites to fiB any gaps in its coverage. Selection 
of specific sites will be included as part of the watershed analysis process the company wiE 
conduct on its lands.

PALCO and the agencies will review the current 52 monitoring locations and activities. They 
win confirm that the original intent underljing the selection of locations and instream 
parameters to be measured is consistent with the monitoring needs of the Aquatics 
Conservation Plan and follow the guidelines for monitormg found in the HCP Handbook (1996). 
This review win address and respond to comments from the public aad local watershed 
specialists regarding PALCO’s emrent trend monitoriiig effort. PALCO and the agencies wiE 
provide important details regarding monitoring objectives and hypotheses, sampling, and
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measurement methodologies, monitoriiig locations and distribiiticii, freqnenc}' of sampling, and 
statistical analyses. These cannot be finalized and disclosed at t'hi» time, but must await the 
findings of watershed analysis, farther quantitative and qualitative resource assessment and 
analysis (i.e., for the interim, for those hydrologic units where warershed analysis is not yet 
completed), or both. As stated in the HCP Handbook (1996), trend monitoring measures will be 
“as specific as possible and be commensurate with the project's scope and the severity of its 
effects.” Further, PALCO and the agencies will develop target rtmestones for the life of the HCP 
for key instream parameters. These will necessarily be specific tc each hydrologic unit, as their 
development must be mfonned and conditioned by prevailing physical conditioiis specific to 
each hydrologic uni:.

As a further assurance that PALCO’s trend monitoring program wiU follow the guidelines of the 
HCP Handbook (1996) and show clear trend infonaation on the condition of waters in 
watersheds affected by implementation of the Aquatics Conservation Plan, PALCO and the 
agencies will estabEsh a peer review panel comprised of scientists, resource professionals, and 
the public in and near the hydrologic units to be monitored- The panel will review the 
initial trend monitoring strategies developed hy PALCO and the agencies and will provide 
recoTn rn endations for improvements. The peer review panel will validate that appropriate 
questions are being asked and that the proposed monitoring strategies are practicable and will 
give answers and management directions. The nltrmate form of the trend monitoring will be 
approved by the reriewing agencies through the watershed analysis process.

6.3.5.3J Application of Trend Monitoring Findings
As stated above, trend monitoiing alone is not an appropriate tool to evaluate the responses of 
watersheds and waters to specific managenient practices. TMs form of monitoriiig can, however 
be used to assess whether MUslope and instream attributes and fandaons are leading toward or 
away from properly mnctioioiiig conditions and recovery. With the oversight of the agencies 
through annual reviews and the THP review process, PALCO will use the results of trend 
monitoring as part of the cunnilative effects analyses in watershed analysis. In turn, PALCO 
win, where appropriate, effect watershed-specific modifications in management reginies to 
reverse trends that lead way from properly frmetionmg aquatic habitat couditioiis, or will 
modify management restrictions to be more flexible for the company, when appropriate, 
through the watershed analysis prescription process or adaptive management.

6.3.6 Adaptive Management
Adaptive management will be used to change elements of the Aquatics Conservation Plan in 
response to a detemdnatioii of the effectiveness of current elements of the conservatioii plan for 
protecting and restoring stream cojiditions and fish populations. Thus, the effectiveness of the 
conservation plan is assessed by examining conditioiis on PALCO’s ownersMp and determiniiig 
if management is maxntainiiig or acMeving, over time, properly fonctiomng aquatic habitat 
conditions-

Changes in elements of the conservation plan are warranted if information, from watershed 
analysis, monitoring, any scientific studies conducted as part of the Plan, or any other source 
show that properly ftmctioning aquatic conditions are not being maintained. The following 
circumstances would warrant change:

• If the Plan is not substantially moving the aquatic habitat towards achieviiig 
properly fonctiomiig habitat conditions
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• If a more cost-effective technique exists to attain the same biological or ph}'sical 
outcoine

• If the information shows that PALCO can gam flexibiEty in the prescriptions and 
stifl attain properly fimctioning conditions

• Adaptive management is the means to ensure that the consenration plan marntains 
or achieves, over time, the habitat goal of a properly functioiung aquatic condition.

PALCO may, at any time, propose changes to elements of the aquatics conservation plan that 
are not in conflict with AB 1986 as part of adaptive managemeiiL At PALCO’s request, any 
such chanfes proposed by PALCO shall be promptly reviewed by the peer review panel 
established pursuant to Section 3.1.3.1(k) of the Implementation Agreement. PALCO and, if 
applicable, the peer review panel, shall provide to the Wildlife Agencies a written evaluation 
as to whether the proposed changes will impair the abilw of the aquatics conservation plan 
to maiataiii or achieve, over time, properly ftmciioning aquatic habitat conditions. The 
Widlife Agencies will consider PALCO’s proposed changes, the peer review panel’s written 
evaluation, if any, and other available information- The Wildlife Agencies shall approve 
PALCO’s proposed changes that are not in conflict with AB 1986 unless they find, in 
writing, that PALCO’s proposed changes will impair the ability of the aquatics conservation 
plan to maintain or achieve, over time, properly functioning aquatic habitat conditions.

BA BALD EAGLE CONSEEVATION PLAN

6.4.1 Management Objectives
1. Implement nest site identification and protection measures that have a Mgh 

probability of providing for successful nesting of bald eagles.

2. Minimize disturbance of foraging bald eagles.

6.4.2 Conservation Measures
6.4.2.1 Surveys

1. Focused surveys for bald eagle nests shall be conducted for THPs located within 0.5 
mile of Class I waters that provide potential foraging habitat. Potential nesting 
habitat (old-growth or residual forest with trees more than 40 inches in diameter) 
withm THP areas and out to 0,5 mile from their boundaries shall be surveyed 
during the breeding season immediately prior to begnming operafions. Operations 
shall not start until surveys have been completed.

2. Surveys for eagles and their nests shal be conducted between March 1 and April 15. 
Surveys shall consist of at least three site visits, one of wMch shall occur after 
April 1. Thorough searches of the survey area shal be conducted for eagles and 
their nests. Eepeated float trips down Class I waters that provide potential foraging 
habitat or surveys conducted by airplane or helicopter to search for adult birds and 
nests may be necessary. All surveys conducted by helicopter or airplane will be 
designed with the assistance of the wildlife agencies to avoid the possibility of 
disturbing eagles at uaknown nest sites.

3. If bald eagles are observed during surveys, additioiial visits shall be conducted to 
determine if eagles are nesting within a THCP area or within 0.5 mile of the THP

AjWCM.DOC - CCiSS P-70



boundaiy. TMs detenninatioii may be aided by observiag the eagle’s behavior, 
location, and direction of flight. Plan operations shal not comnaence until surveys 
have been completed, and the results of any positive surveys have been reviewed 
and approved fay USPWS and CDFG.

4. Although most bald eagle nests are likely to occur withm 0.5 mile of foraging 
habitat, they could potentially occur anywhere in the Plan Area where nesting 
habitat is suitable. Therefore, all THPs shall be evaluated for the existence of 
suitable nesting habitat and localized searches for nests and eagles shal be 
conducted as appropriate.

5. Documentation (i.e., survey forms and written summary) of field surveys performed 
for THPs shal be prorfded to USFWS and CDPG aimnaly.

6. Held personnel shal be traiiied to recognize bald eagle nests and other signs
- iniicatiag their presence, and shall he directed to report al sightings of eagles or 

nests to PALCO’s wildlife biologist.

6.42.2 Nest Site Protection Measures
1. Active nest trees shal be defined, as a tree used by bald eagles for nesting at least 

once within the previous five years. If inadequate data exist to document the status 
of individual nests, they shall be considered to be active. Occupied nests shall be 
defined as nests currently being used by bald eagles for reproduction. TMs shall 
ittdude territorial behavior by one or more adults in the vicinity of a known nest, 
nest construction, egg laying, incubation, or rearing of young.

2. No trees within 500 feet of an active bald eagle nest shall be cut without prior 
consultation and concuireiice from the USFWS and CDFG. Harvest vrithin the 500- 
foot radius wiE be limited to prescriptions wMch wiE enhance long-term eagle 
habitat; such as precommercial or commercial thinmng, selection, or an alternate 
prescriptioii.

3. Ttoiber operations mcluding helicopter yarding, shall not occur closer than 0.5 naiie 
from Occupied nests during the breedmg season (January 15 through August 15, or 
post-fledging). Blasting or pile driviiig activities shaE not occur witiiiii one mile of 
occupied nests. Disturbance buffers may be modified with consultation and 
concurrence by USFWS and CDFG based upon topograpMc and other site-specific 
and project-specific crrcumstaiices. Disturbance buffers may also be lifted through 
monitoriiig and a determinatioii that the site is not occupied, that nesting is not 
occurring, that it has failed, or that the young have fledged.

6.4.2.3 Mitigation for Disturbance of Foraging Eagles
1. Skyline cables over Class I waters shaE be marked to reduce the possibility of 

colKsioiis when operating in or adjacent to known bald eagle foraguag habitat.

2. Winter foraging by bald eagles on the PALCO ownership is cnurently known to 
occur between November and Februaiy, but is uacommon. Implementation of the 
aquatic strategy, specifically measures to reduce distorbance in CMZs and Class I 
EMZs and restrictions on whiter use, constraction, reconstruction, and storm- 
proofing of roads are expected to effectively mininiize the potential for disturbance.
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6.4.3 'Monitoring
Nest sites for whdcli buffers are established shall be monitored during the breeding season each 
year the THP is in effect and for at least one breeding season following completion of the plan. 
Annual reports describing monitoring efforts shall be provided to the USP¥i’’S and CDFG.
These reports shall disclose the dates of surveys, identity of sun'eyors, survey methods, and 
results (nest conditioii, occupancy rates, and nesting success).

At five-year intervals, PALCO, USFWS, and CDFG shall meet to review the results of 
monitormg actirities and to evaluate implementation and effectiveness of measures and 
potential procedural improvements.

i.5 PIREGEME FALCON CONSEEVATION PLAN

6.5.1 Management Ob|ecti¥es
Impleineiit nest site identification, and protection measures which have a Mgh probability of 
providiiig for successful nesting of peregrine falcons.

6.5.2 Conservafion Measures
6.5.2.1 Surveys
Surveys of potential nesting habitat (i.e., at Scotia Bluffs, Holmes Bluff, or any other location . 
where suitable cliffs over 70 feet in height occur) shall be conducted within THP areas and 
within 0.5 mile of their boundaries if operations will occur itaring the breeding season (Januaiy 
15 to August 15), TMs distance shah be increased to one nule for projects mvolviig blasting ox 
pile driving activities. Surveys shall follow the guideKnes in Pagel (1992), Protocol for 
Observing Known and Potential Peregrme Palcon Eyries in the Pacific Northwest, any year 
operations will occur.

1. Keld personnel shall be trained to recognize peregriiies and potential nesting 
habitat.

2. Documentation (i.e., survey forms and written summaries) of field surveys 
performed for THPs shall be provided to USFWS and CDFG annually.

6.5.2.2 Nest Site Protection Measures
1. No trees witihiii 500 feet of an. active peregrine falcon nest shall be cut without prior 

consultation and concuiTerice from USFWS and CDFG-

2. To minimize disturbance, timber operations shall not occur doser than 0.5 ndle from 
occupied nests during the breedmg season. Blasting, pile driviig, helicopter 
yarding, or similar activities (other than ambient conditions) capable of introducing 
loud noise shall not occur within one mile of occupied nests.

3. Disturbance buffers may be modified with consultatioii and concurrence by USFWS 
and CDFG based upon topographic and other site-specific and project-specific 
circumstances. Disturbance buffers may also be modified through monitoriiig and a 
detenniiiatioii that the site is not occupied, that nestinf is not occurring or has 
failed or that the young have fledged. Surveys shaE follow the guidelines in Pagel
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(1992), “Protocol for Obsening Known and Potential Peregrine Falcon E3Ties in the 
Pacific Northwest.”

6.5.3 Monitoring
Nest sites for wMch buffers are established shaE be monitored during the breeding season each 
year the THP is in effect and for at least one breeding season foEowing completion of the plan. 
Annual reports describing' monitoriiig efforts shall be provided to USFWS and CDFG. These 
reports shall disclose the dates of suri'eys, identity of suiweyors, sun’ey methods, and results 
(nest condition, occ-upancy rates, and nesting success).

At five-year intervals, PALCO, USFWS, and CDFG shall meet to review the results of 
monitoring activities and to evaluate implementation and effectiveness of measures and 
potential procedural improvements.

6.6 WESTERN SNOWY PLOVER CONSERVAHOM PLAN

1. Avoid impacts to western snowy plover nesting on gravel bars.

6.6.1 Conservation Measures
PALCO 'will conduct recoimaissapce-level storveys (as desadbed in U.S. Army Corps of 
Engineers [USACE] gravel extraction permits for the area) on gravel bars above the Rio Dell 
bridge. If recoimaissaiice level s'urveys locate plovers above the Rio DeH bridge, full protocol 
surveys 'wiE be instituted on all gravel bars withiii one mile of the sighting. If snowy plovers 
are de'tected, the iiiciividiial(s) shall be observed for evidence of nes'ting behavior. If a nest site 
is discovered, a 1,000-foot seasonal operations hnffer will be applied imtil the end of 'the 
breeding season (March 24 to September 15), un'til it is determined that ■the nest has failed, or 
until nesting has been completed.

If PALCO acquires rights to gravel bars on the Eel River dovmstream from the Rio DeU bridge, 
■those bars shall be surveyed in foU compliance with 'the tJSFWS protocol existing at the time, 
and nest protection meas'ures unplemented will be consistent 'with meas'ures used in the Eel 
River area at the 'tinie. If the species’ breeding range is detennined by any means 'to extend "up 
the Eel Ever 'to the Rio DeD bridge, PALCO shall begin, •full protocol surveys of gravel bars 
above the Rio Dell bncige and, if nests are located, implement nest protection measures as 
abo've. PALCO shall e'valu.ate proposed gravel extraction levels with respect to potential 
indirect effects downstream. Within, three years of permit issuance, PALCO and the agencies 
will meet to eval'ua'fce indirect effects of extraction on. downs'tream gra'vel bars and to determiiie 
whether practicable mitigation measures wo'uld be appropriate.

6.7 BANK SWALLOW CONSERVATION PLAN

6.7.1 Management Objectives
1- A'void impacts to bank s'wallow nesting colonies on streambanks and hillsides.

2. Prevent nest colony estabHshjneiit in stock-piled sand associated with ins'tTeaia 
TTiining operations.
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6 J.2 Conservation Measures
Aquatic consen'ation measures, principally the CM2 and RM2 measures, wil minimize 
potential disturbance to nestiiig colonies.

Where new road constmctioii crossing lorn* gradient Class I waters is plamed, and potential 
bank swallow habitat exists. PALCO shall survey the proposed alignmeiit during the nesting 
season, once in May and once in June to identify an}' nest colonies withm 200 feet of the 
construction area. These summys shall be separated by at least one week. If nest colonies are 
found, PALCO shall consult with USFWS and CDFG to jointly develop, and PALCO shaE 
implement, measures wMch shall maintain the nest colony.

Activities that may indrrectly impact or disturb active nest colonies shall be separated by at 
least a 200'foot buffer during May and June. Alternative initigation measures may be 
developed through consultatioii with USFWS and CDFG.

PALCO shall attempt to prevent bank swaEows from nesting ia stock-pfled sand associated 
with instreani mining operatioiis by using netting or other means developed in consultatioii 
with USFWS and CDP6.

6J.3 Monitoring
When conservation measures 2 or 3 are implemented, PALCO .shall momtor the nest colony 
each year that the covered activity operates within 300 feet of the site and for one year 
foUowing cessation of operations. Monitoring shall be conducted to determme the approximate 
dates that the colony is estabKshed and abandoned, and the approximate number of adult birds 
and to document any indicatioii that disturbance adversely affects success of the colony. 
Documentatioii (i.e., survey forms and written suimnary) of field sun'eys shall be provided to 
USFW'S and CDFG annuaBy, Locations of identified colonies shall be reported by PALCO, 
within 90 days of discoveiy, to the CDFG NDDB.

At five-year mtervals, PALCO, USFWS, and CDFG shaE meet to reriew the results of 
monitoiing activities and to evaluate implementation and effectiveness of measures and 
potential procedural improvements.

S.8 PACIFIC FISHER CONSERVATION PLAN

The conservation strategy for tMs species is a combinatioii of a habitat-based approach and an 
additional structural component element. Specifically, the sflvicultttral recpirements 
associated with RMZs, mass-wasthig avoidance strategy, cumulative effecta/distarbance index 
restrictions, marbled mmrelet conservation areas, and the retention standard of 10 percent late 
serai habitat for each WAA are Ekely to provide for deiming and resting habitat for Pacific 
fishers -

6.8.1 Managennent Objectives
Mamtain enough suitable habitat to contribute to a sustainable population of Pacific fishers in 
the coastal province of northern Cahfomia.

6.8.2 Conservation Measures
Betention of late serai habitat on the ownersHp through the life of the permit is expected to 
provide sufficient habitat in terms of quantity, quality, and distribution to contribute to a viable
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population. CMZs and RMZs axe expected to provide coimectiiTit}' across the landscape. In 
many locations, CMZs and RMZs will intersect with other RMZs or be augmented by habitat 
subject to silvicultural restrictions {e.g., NSO activity sites, mass-wasting sites, or steep slopes 
adjacent to RblZs). These areas, MMCAs, and adjomiiig public lands will form an 
interconnectijig network of habitat wMcli is expected to provide opportunities for denning and 
resting sites in the Humboldt, Yager, and Van Duzen WAAs- PALCO land witMii the Bear, 
Mattole, and Eel WAAs is not exjjected to provide blocks of late sersJ habitat through the life of 
the permit. Late serai and old growth habitat on public lands adjacent to PALCO ownership in 
these two WAAs is expected to provide suitable habitat for the spedas.

The conservation measures to retain and, recruit habitat stractuial components within and 
outside of EMZs across the ownership axe expected to provide older forest legacies in younger 
stands when these stands reach a mid-successional serai stage. Ttsse legacy components are 
expected to provide suitable substrate for Pacific fisher denning and resting sites.

6.8.3 Implementation/Compliance Monitoring
Serai stage distnbiitioii will be tracked and reported as described ia. the conservation measures 
described in this appendix uader Section 6.11, Measures to Conserve Habitat Diversity and 
Structural Components.

6.8.4 Effeciveness Monitoring
Within one year of permit issuance PALCO, USFWS, and CDFG wOl jointly develop a forest 
carnivore survey methodology. The objective will be to determine ihe extent of Pacific fisher 
use of habitat types and serai stages present on PALCO lands.

The research/monitoriiig project will begin, by the end of the second year after permit issuance. 
Five years after starting the research monitoring project, PALCO, USFWS, and CDFG shall 
meet to review the results of surveys and potential additional research needs.

6J MED TREE VOLE CONSERVATION PLAN

The conservation strategy for this species has a habitat-based approach. Specifically, the 
silvicultural requiremeiits associated with RMZs, mass-wasting avoidance strategy, cumulative 
effects/distnxbance index restrictions, marbled murrelet conservation areas, and the retention 
standard of 10 percent late serai habitat for each watershed assessnent area are likely to 
provide habitat for red tree voles.

There is little publislied Bterature available on habitat use and popalation, status or trend of red 
tree voles in California. Anecdotal mformatioii from several sources in. northern California 
(CDFG, 1997) suggests a broader habitat usage than previously documented for red tree voles 
in Oregon. Additional mfoimation on habitat use is needed for tbri species.

6.9.1 Management Objective
Sustain viable red tree vole populations witMn each watershed assessment area on the PALCO 
ownersMp, through the life of the permit.

6.9.2 Conservation Measures
Late serai habitat retention on the ownership, through the life of the permit, is expected to 
provide sufficient habitat in terms of quantity, quality, and distribution to support a viable
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population- CMZs and KMZs are expected to pro\dde connecmdtj" across the landscape. In 
many locations, CMZs and RMEs will intersect with, other KMZs or be augmented by habitat 
subject to siliicultural restrictions (e.g., NSO activity sites, mass-wastiiig sites, or steep slopes 
adjacent to RMZs). These areas, MMCAs, and adjoininf public lands mU form an 
intercoimectiiig network of habitat which is expected to maintain the species in the Humboldt, 
Yager, and Van Duzen WAAs. PALCO land withm the Bear, Mattole, and Eel WAAs is not 
expected to proride blocks of late serai habitat through the life of the pennit. Late serai and old 
growth habitat on public lands acUacent to PALCO ownership in these WAAs is expected to 
provide suitable habitat for the species.

6.9.3 Innplementafion/Compliance Monitoring
Serai stage dismbutioii will be tracked and reported as described in the conservation measures 
described in this appendix under Section 6.11, Measures to Conserve Habitat Diversity and 
Structural Components.

6.9.4 Effeciveness Monitoring and Adaptive Management
Within one year of permit issuance, PALCO, USFWS, and CDFG wifl jointly develop a 
research/momtoriiig effort to examine red tree vole habitat serai stage use and habitat 
cormectirity requirements on PALCO lands. The objective wiH be to determine conditions 
needed in younger forests to provide for and promote oppormnities for mfliTitaining tree vole 
popnlatioiis capable of interbreediiig and dispersing to other suitable habitats. Survey 
methodology will be based on the 'draft study plan developed by the Pacific Northwest Kesearch 
Station (Biswel, 1997).

The research/monitoring project will begin by the end of the second year after permit issuance. 
Five years after startiiig the research naondtormf project, PALCO, USFWS, and CDFG shall 
meet to review the results of monitoriiig/research activities and any other new nafonnation. 
availaible on tie species. Analysis of the habitat considered to be capable of supporting red tree 
vole populations will include an assessment of total acreage and habitat connectivity based on 
available mfoimation on the dispersal capabilities of the species. This irfonnation will be used 
to evaluate the effectiveness of conserva-tion measures and evaluate potential changes to the 
measTiras. If PALCO, USFWS, and CDFG cannot reach consensus on changes necessary for the 
OCP, USFWS, and. CDFG may tenninate coverage for the Califo-mia red tree vole under the 
ITP.

i.lO AMPHIBIAN AND REPTIHE CONSEIl¥ATION PLAN

6.10.1 Management Objectives
Sustaiii viable poptdatioiis of tihe northem red-legged frog, foothill yellow-legged frog, tailed 
frog, southern torrent salamander, and the western pond turtle within each watershed 
assessment area in wMch tiiey occur on the PALCO ownership, through the life of the permit.

6.10.2 Conservation Measures
Consen’ation measures outlined ia the Aquatics Conservation Plan axe expected to provide for 
sustainable populations of these species where suitaMe habitat types occur across PALCO’s 
ownership. This plan outlines interiin habitat protection measures for aquatic and adjacent
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riparian habitats, as weD as npslope management practices that are designed to reduce impacts 
to aquatic resources.

As part of the watershed analysis process, an amphibian and reptile assessment module shall 
be developed. The module will include key and critical questions regarding life history 
requirementg, incltidiiig those npslope of the EM2 botmdaries. It wiH be part of every 
watershed analysis conducted under the Plan. Results from this module shall be integrated 
into synthesis and prescription development to minimize and mitigate management effects on 
all phases of life Mstoiy. Refer to the Aquatics Conservation Plan for additional infonnation.

6.10.3 Monitoring
Refer to the Aquatics Conservation Plan for a description of the implementation/compMance and 
effectiveness monitoring.

6.11 MEASUBES TO CONSER¥E HABITAT BIVEESITY AND 
STRUCTURAL COMPONENTS

6.11.1 Management Objectwe
6.11.1.1 Habitat DiYersity
Ensure that a mis of vegetation types and serai stages are maintained across the landscape 
over the permit period.

6.11.1 -2 Structural Components
Mamtain and recruit suffitient amounts and distribution of forest stmctwal components to 
contriinte to the mamtenaiice of wildlife species covered under the ITP.

6.11.2 Conservation Measures
6. n .2.1 Habitat Diversity
At the end of each five-year period, PALCO will report the serai stage distribution for each 
hydrologic unit to gauge conformity with projected forest serai types for the plan area described 
in the final SYP, as approved by CDF, and demonstrate compEance with the followiiig measure 
in the HCP;

Throughout the planning period, PALCO’s forested lauds withiii each WAA wiE include 
at least 10 percent late serai, 5 percent mid-successional, 5 percent young forest, and 5 
percent forest openings.

6.11.2.2 Habitat Siryctural Components
• AH snags (standing dead trees) that do not constitute a safety hazard to workers will 

be retained during timber harvest.
• At a ip,in.iin,um, the foUowing nmiibers of snags (conifer and hardwood) shall remaiii 

averaged over the THP area following timber harvest and site preparation (larger 
snags may be substituted for smaller snags);

— 1.2 snags per acre over 30 inches dbh and over 30 feet tall
— 2.4 snags per acre over 20 inches dbh and over 16 feet tall
— 1.2 snags per acre over 15 inches dbh and over 12 feet taE
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• Snags in EMZs adjacent to harvest units may be counted toward the objective, but 
at least half the snags in each size category must be outside Class I and II RMZs.

• If snags are not present to meet the above objective, green trees in the same size 
categories shall be retaineci in numbers sufficient to meet the objective. Conifer 
species other than redwood shall have priority for retention. Green trees identified 
as replacement trees for snags shall be retained during subsequent timber harvest 
entries through the permit term.

• In the event of an emergency (as described in Section 1052-1 of the FPRs), such as 
wildfire or pest or disease outbreak, the requhrement for retention of all snags may 
be waived through consultation with and approval hy USFWS'and CDFG.

• Betaio at least four Kve cuU trees per acre that do not constitute a safety hazard 
outside of Class I and II EMZs. Trees 30 inches dbh and trees with visible defects 
such as broken tops, deformities, or cavities will have priority for retention. live 
cull trees may include trees with merchantable logs. These trees shafl be retained 
during subsequent timber harvest entries through the permit term so long as they 
do not constitute a safety hazard.

• AB live hardwood trees over 30 inches dbh that, do not constitute a safety hazard 
will be retained foBowing timber harvest and site preparation, to a maxhniini of two 
per acre. Hardwoods within all EMZs count towards tins objective.

• Two logs per acre greater than 15 inches in diameter and over 20 feet long wiE 
remam folowing timber harvest and site preparation. One of these logs per acre 
must be in decay class 1, 2, or 3 (Maser and Trapp, 1984). HoEow logs over 30 
ittches in diameter win have priority for retention. Logs in Class I and II EMZs wil 
not be counted toward this objective. There wiD be no requiremeiit to leave down 
logs where they do not esdst currently unless results of the first five years of 
mordtoring indicate naanagement objectives are unBkely to be met.

• Snag, Eve caB, hardwood, and. down log conservation measures shaE apply to THPs, 
timber harvest exemptions, and notice of emergency timber operations and will be 
evaluated based on the average number measured over a 40-acre haivest unit.

6.11.3 Monitoring
6.11.3.1 Implementation/Connpliance
Due to the current lack of infoniiatioii regarding quantity and quality of snags and downed logs, 
monitoring is a key component of tMs strategy. Momtoring wiH develop data on these habitat 
components for each HU of the PALCO ownership,

• Dtamg preparation of THPs, the HPF (or designee) shal gather mformation on 
presence of snags, down logs, hardwoods, and live ctills for inclusion in the habitat 
component monitoring process described below.

• Monitoring of snags, live culls, hardwoods, and downed logs will occur during 
reforestation inspections, timber stand improvement monitoiiiig, or timber stand 
cruises. TMs monitoiiiig program may be altered in the future, but any alterations 
made must conform to the standards set forth here, and those developed in 
consultation with USFWS and CDFG.

• A training program for EPFs, wildlife and fisheries biologists, licensed timber 
operators, and all other techmcians responsible for unplenjenting this strategy wifi
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be designed and implemented. PALCO will work with USFWS and CDFG in 
developing the training program.

• At the end of the first year of plan implementatioii. PALCO will meet with the 
USFWS and CDFG to review the data collection and monitoriiig procedures and to 
determine if they are effective in producing the mformation required to implemeiit 
the snag and downed log measures. Changes in procedures, if necessary, will be 
developed by PALCO in cooperation with USFWS and CDFG.

6.11.3,2 Effectiveness Monitoring and Adaptive Management
To ensure that the HCP measures will be effective m acMeviag the desired level and 
distribution of snags and down logs, PALCO shall conduct the following;

• After five years of plan mplementation, the effectiveness of the recruitment 
measures will be evaluated against the objectives based on momtoriiig results and 
followiiig an mtensive mventOTy and measuring of stand components. If the snag 
objet±ives are not being met through the recmitment procedures identified above, 
PALCO will develop and implement aggressive measures. Such measures may 
include additional markiiig and retention of recnutment trees, girdHng and 
inoculatioii of trees with pathogens to accelerate mortality and decay, or 
modification of site preparation techniques.

• In addition to the snag and down log inventories conducted during reforestation 
inspectioas, timber stand improvement moiiitorin.g, and timber stand cruises, a 
random sampBng methodology will be developed in consultation with USFWS and 
CDFG and implemented on a 5- to 10-year basis throughont the life of the permit. 
Has sampHng design, vsill follow the framework described in Volume 3, Part E, of 
the July 1998 Draft HCP for timber volume estimates.

• There will be no reqtrirement to leave down logs where they do not exist currently 
until results of the first five years of monitoimg have been evaluated. If the down 
log objectives are not being met through the recruitment measures identified in the 
HCP above, PALCO will develop and implement additional measures in 
consultation with USFWS and CDFG.

• The HCP monitor shall have full access to PALCO’s land, at all times, to inspect any 
covered activity and shall be present onsite diiriiig every timber harvest conducted 
by or on behalf of PALCO. The HCP monitor shall also, at the request of the wildlife 
agencies, monitor the effectiveness of the HCP measures for retaining and 
recnoitiiig structoral components of wildlife habitat.

6.12 CONSEEVATION PLAN FOB SENSITIVE PLANTS

6.12.1 Several Measures Necessary to Avoid Significant Impacts to Plants
Presence of rare species will be determined through field surveys conducted during planning of 
covered activities iacluding, but not hmited to, development of THPs, planning for new road 
construction, and development of quarries or borrow pits. The Est of potentiaEy occuniiig rare 
species (Table 3.9*4 of the FEIS/FEIR) wi.n be updated each year by PALCO, using available 
mformatioii from CDFG, USFWS, NDDB and the CaMomia Native Plant Society (CNPS) 
inventory. Copies of tHs list shall be forwarded to CDFG, USFWS and CDF upon completion. 
For converaence, the term “rare” shall be used in subsequent text to refer to species listed as
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endangered, threatened or rare, and additional species not yet formally designated by any 
government but ’which meet the criteria for Ksting (i.e., CNPS lists lA, IB, or 2).

The foDowing procednxes wiD be followed to provide a high probability that rare plants are 
discovered during the planning stage for covered activities and. that miiigatioii necessary to 
avoid jeopard}^ and reduce impacts to a level wMch is not signiBcant is accomplished.

1.

3.

7.

Within 90 days of ITP issuance, a qualified, botanist retained by PALCO shall 
reriew the plants identified in the July 1998 Draft HCP in Tolmne 1, Table 3, List B 
Species and Table 3.9-4 of the FEIS/FEIR. Based upon exismig information, the 
botanist shall determine which habitat types/plant communiiies occurriag within 
the covered lands may support these species.

2.

5.

6.

Once the;
description or gudde shall be prepared by the botanist and PALGO biologists to 
assist PALCO employees and contractors in identifying the presence of these 
habitat types when performing covered acti’vities. These habitat guides may include 
text, photographs, lists of associated species, drawmgs, maps, and other resources 
identified by the botanist. These guides shall be submitted to USFWS and CDFG 
for rerieiv, com rn ent, and final approval.

Within 12 months of issuance of the ITP, PALCO shall tram EPFs and other 
appropriate employees and contractors in the use of the habitat guides to recognize 
potential habitat for rare plant species.

When planning covered activities, PALCO employees and/or contractors ghall 
identify potential habitat that may be affected by a covered acti’vity, PALCO shall 
retain a qualified botanist to verify the habitat determinatioii and perform a survey, 
at the time of year appropriate to identify the subject species and at an intensity 
sufficient to detect presence of the target species.

Hesults of these surveys shall be included with any THP submitted to CDF for the 
subject project. The results shaB also be submitted to USFWS and CDFG as part of 
PALCO’s annual report and if requested by either of the agencies.

When rare plant species are detected in habitat that may be affected by a covered 
acti’vity, PALCO shall implement feasible measures to avoid, miniiDize, and/or 
mitigate significant adverse effects to such species. These measures may include, 
but are not limited to, buffers, adjusthig the location of covered activities, employiag 
alternative methods of conductiiig covered acti'vities (e.g., reroutmg roads, 
narrowing roads, and usitag tractor or helicopter yarding). PALCO shall consult 
with USFWS for federally Ested species and CDFG for all rare plant species. Such 
measures may be developed and proposed by PALCO, but they must be approved by 
USFWS, as appropriate, and CDFG. For THPs, USFWS, as appropriate, and CDFG 
shall recommend to CDF all feasible measures to avoid, minimiae, and/or mitigate 
significant adverse effects, and CDF shall require one or more of such meaLSures 
sufficient to pro’ride such protection.

PALCO shall report locations of identified populations of rare plant species to the 
NDDB witliiii 90 days of discovery.
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6.13 THP CHECKLIST AKB HCP MONITOR

PALCO resource professionals preparing THPs and timber liar\"es" exemptioiis and agencies 
conducting the emdronmental review of PALCO’s plans will be giddied by the *Tacific Limber 
Company Timber Harvest Plan Checklist.’’ The ehecHist will be used to confirm that all 
relcTant elements of the OCP axe contained in the THPs and made enforceable under the THPs. 
PALCO and the wildlife agencies wiB revise the checklist duiitig watershed analysis to create a 
THP checklist for each watershed to ensure implementation of watershed-specific prescriptions.

To monitor compliance with, and the effectiveness of, each of the OCPs above. PALCO shall fund a 
third-party entily or entities to monitor PALCO’s implementation of the HCP OCP. This entity or 
entities shall be approved by the wilcilife agencies to monitor on behalf of the wildlife agencies, is 
fcoown as the HCP monitor, and shall operate under contract to CDFG. The HCP monitor shall 
also monitor the effectiveness of the Plan, if directed to do so by the wildlife agencies. The HCP 
monitor shall be qualified in. forestiy, fisheries biology, and wfldlife biology. The HCP monitor 
shall have ftdl access to PALCO’s land at all times to inspect any covered activity and shall be 
present onsite dramg every trmber harvest conducted by or on behalf of PALCO.

The HCP monitor shall report nmnediately to designated representatives of the wildlife 
agencies and CDP any deviatioiis by PALCO from the conservation and management measures 
provided for under the HCP OCP. The wildlife agencies and CDF mai' then take appropriate 
action to enforce the federal permit and state permit, the Cahfoniia Forest Practice Act, and 
other applicable federal and state laws. The HCP monitor shall also report quarterly to the 
wildlife agencies concerning implementation and compliance by PALCO.

The intensity of the compliance monitoring by the HCP monitor vriT be reevaluated by the wildlife 
agencies at the end of the first 10-year period followiig the effective date of the HCP, and every 10 
years thereafter, based on PALCO’s record of compliaiice during the prior 10-year period.

6.14 STBEAMBED ALTERATION AGREEMENT

Specific covered activities are subject to a streambed alteration agreement with CDFG, which is 
attached as Exhibit B to the lA. PALCO must comply with the terms and conditions of the 
streambed alteration agreement, wMch shall be administered and enforced by CDFG.
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r impacts of the HCP on C0¥ERED species

Impacts of the HCP on covered, species are discussed in Chapter 3 of the FEIS/FEIR. Refer to 
Tables 8 through 10 and Figures 5 and 6 for a smninaiy of effects on vegetation and RMZs.
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Figure 5
Projected Forest Saral Tjfpos for tlio Plan Area by Docado
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Figure 6
Inventory, Growth, and Harvest per Decade
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Table 9. Projected Forest Serai Types in Class II WLPZs by Decade for the Plan Period

Seril Typ: C 1 2 3 4
Decade

5 6 7 S 9 10 11 12
Non-rimber 342 342 342 342 342 342 342 342 342 343 342 342 342
Prairie 105 105 103 105 105 105 105 105 105 105 105 105 105
Forest Openins: 415 1 1 1 1 1 1 22 4 Q 1 1 1
Hardwood 366 288 73 13 6 5 65 45 48 164 222 225 221
Young Forest 2,467 3,068 2.040 819 312 122 126 101 , 436 349 126 40 21

■ Mid-successional 7,834 8,047 8.632 9.788 9,024 8,541 6,583 4,630 3,672 3.365 3,244 2,988 2.811
Late Serai 4,667 4,475 5331 5,477 6.756 7,438 9.332 11,310 11,928 12,220 12.514 12,854 13,054
OM Growth 670 540 343 322 321 312 312 312 312 312 312 312 312
Total 16,866 16,866 16,866 16,866 16,866 16,866 16,866 16.866 16,866 16.866 16,866 16.866 16,866
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Table 10. Projected Forest Serai Types for the Plan Area by Decade for the Plan Period (acres)

Sernl Tjpe
Deauic

# 1 2 3 4 S fi 7 8 9 W II 12

Forest Opening 12,616 30,615 38,175 31,269 31,879 23,179 16.012 19,226 18,460 25,590 28,921 24,091 21,732
Young Forest 38,502 54,062 67,115 74,443 61,661 58,066 66,199 52,453 41,725 49,407 45,546 55,857 58,575
Mid-succcssioiial 87,772 80,499 75.468 76,050 81,315 99,298 96,027 102,205 113,422 94,645 98.576 RS,214 77,030
Lnic Scril 53,236 .12,433 18,105 17,710 18,793 19,129 20,973 25,442 25,743 29,675 26,191 34,010 41,886
OW Growth 6,444 3,864 3,564 3,295 2,983 2.965 2,136 2,136 2,136 2,136 2,136 2.136 2.136
1 limlwuiul •1,266 1.362 4(» fi« 204 198 1,489 1,373 1,350 1,382 1,465 l,52« 1,477
Praifie 3,832 3,832 3,832 3,832 '3,832 3,832 3,832 3,832 3,832 3,832 3,832 3,832 3,832
Non-timber 5,038 3,031 5,031 5,038 5,038 5,038 5,038 5,038 5,038 5,038 5,038 5,038 5,038
Total 211,706 211,705 211,703 211,705 211,705 211,705 211,706 211.705 211,706 211,705 211,705 211,706 21 1,706
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8 FUNDING

PALCO has years of experience condnctang wildlife surveys and biological monitoriiig for 
spedes under FESA and CESA. PAJhCO also conducts monitoring tc ensure compliance with 
other statntoi^’ and regulatory regimes, particularly the CaJifomia Forest Practices Act and the 
FPRs of the Califoniia Board of Forestry, TMs compMaiice and effectiveness momtoring work 
has been done by vanous in-honse biological and technical staff as well as by outside, 
independent contractors. PALCO has imdertaien thds monitoring and siirve3>iiig under a wide 
variety of circumstances across its 200,000 acres of commercial timberland. In addition,
PALCO has over one year of espierieiice condnctiiig stormproofing of its roads and landings, 
with dedicated crew and equipment, as described in the HCP. These experiences have provided 
PALCO with the information and background necessajy to evaluate and estimate the costs that 
win be associated with compliance and eifectiveness mordtoiiiig and stormproofing across the 
landscape.

PALCO has evaluated its labor, equipmeiit, and related administratTve and data management 
costs so as to realistically plan and budget for the compliance and effectiveness monitoring and 
stoimproofing requirements integral to this HCP. The expenses are anticipated to be 
approziniately $2 million ajumally. This estimate is based on the anticipated costs of 
compliance and effectiveness monitoruig for all mitigation and inioijnization measures now 
iacluded within the HCP and the out-of-pocket costs for road and. landing stormproofing.

Comphance momtoring is currently accomplished in a wide variety of ways, using primarily in- 
house staff associated with THP prepaxation, forestry fieldwork, road maintenauce and 
improvement, timber reinventoryiiig, remote sensing and mapping, and similar land 
management efforts. Because this work is often done in connectioii with other plaimed and 
budgeted activities, it has been. accompMslied at very modest, if any, increased cost factors. 
However, for purposes of the Final HCP, cost and planmng esthnates have been based upon 
work by an iudependent compliance moiiitor(s) and will entail compKance efforts not cmrently 
required, or not formally reported to wildlife agencies on a regular or periodic basis. Efforts 
such as tree retention verification., road maintenaiice checking, plot survejdng, and evaluation, 
can be accomplished with, a miniinal staff. Animal or periodic reporting in accord with the Final 
HCP wlH take additsonal time and represents a significaiit portion of the expense. CompKance 
monitorittg costs are evaluated at rates generally paid to forestry teckniciaiis, consultiiig 
foresters, and other technically trained and. experienced cousultaiits. Considering all these 
factors, it is reasonable to estimate that the compliance monitoring component of the HCP will 
cost approximately $250,000 per year.

In some instances, an iudependent compliance monitor may be asked or required to perform 
monitoriiig or measures included in the HCP that are more appropriately considered 
effectiveness iiionitcirin.g. Because these activities are yet uncertain at best, they are not 
definitively subject to evaluation and cost planning. UtiKziiig a conservative cost factor 
equivalent to that anticipated for independent compMance monitoring, the annual cost would be 
expected to be approximately $250,000 per year.

Soad stormproofing will comprise by far the most significant financial cost. The additional 
conservation and nntigation measures rnclTided, in the Final HCP have increased the 
anticipated costs. Road stormproofing may require out-of-pocket expenditures as Mgh as 
$20,000 per mile in rare cases where significaiit drainage and erosion control reconstructioii or
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other engineered "work must be undertakeii, over and above road and landiiig surface 
treatments. Tnis amount has been used to estimate maximmn expenses for planning and 
budgeting ptcposes. Because the final agency requirements in tMs HCP provide for 
stormproofing 75 miles or road per year, the worst-case maximmn cost could approach $1.5 
minion per year.

In fight of these considerations, a security of $2 mill inn is adequate for securing the compEance 
monitoriiig, effectiveness monitoring, and road stormproofing requirements in the HCP’s OCP. 
PALCO shali post securit}' to CDFG within 15 days of the effective date of the ITP. The 
secoritj" may be a pledged savings or trust account, certificate of deposit, irrevocable letter of 
credit, or other form approved by the wildlife agencies. The security will automatically be 
renewed anmiaBy and replenished as necessary to the amount of $2 million until PALCO 
completes its obligations under the ITPs.

The amount of security shall also be increased annually by the amount, if any, that PALCO was 
required to pay the prior year in Iquidated damages to the state of Califomia pursuant to a 
separate agreement entitled “Agreement Relating to Enforcement of AB 1986.” If, in an 
immediately precedmg year, PALCO was not required to pay any liquidated damages, the 
amount of serurity would return to $2 millirm, as adjusted for inflatioii in accordance with the 
Consumer Price Index (CPI) published by the Bureau of Labor Statistics of the U.S,
Department of Labor. Such security may he used to secure PALCO’s obligation under the 
AB1986 agreement. However, in the event that the state of CaMomia and any of the vrildMe 
agencies simnltaiieo'usly call upon the security, such security shall first serve the purposes of 
the wildlife agencies under this agreement.

PALCO has, and will expend, such fimds as may be necessary to fulfill all of its conservation 
management obligations under the ITPs as described in the HCFs OCP and the LA. The 
fanding sources that PALCO will use to fulfill its permit obligatioiis will include income derived 
from PALCOs covered activities on the covered lands. By Febniary 1 of each year the ITPs are 
in effect, PALCO shall submit, concurrently with its submission of the ammal report, an annual 
budget with regard to its obligations under the HCP, approved by its Board of Directors, to the 
wildlife agencies, demonstratiiif that sufficient fands to carry out PALCO’s comnutments under 
the ITPs for that fiscal year have been authorized for expenditure. PALCO wiU promptly notify 
the wildlife agencies of any material change in PALCO’s fnndiiig resources. A material change 
in PALCO’s fending resources is any change in the financial condition of PALCO wMch will 
adversely affect PALCO’s ability to manage the covered lands in accordance with the terms of 
this Agreement and the HCFs OCP.

PALCO will provide the first annual budget covering the period immediately foUovring permit 
issuance up to the end of the first calendar year of operation within 15 days of the effective date 
of the ITP.
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9 OTHER KEQUIKEICENTS

Another measure necessary for purposes of the Plan is execution, of the lA by the wildlife 
agencies. PALCO, and CDF. The LA is mcluded m the FEIS/FIIR as Appendix S.
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Attachment 1: Voluine 11, Part B - PALCO Ownership by 
Assessor Parcel Number
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Parcel Number Parcel Number Parcel Number Parcel Number
20001102S 10315205 10702502 20501134
20001I04S 10316101 10702601 20502101
20401203 10316102 10702606 20502102
20601108 10316103 10703102 20502103
31107302 10316201 10703201 20502124
31108102S 10316202 10703301 20503117
31108201 10316203 10703401 20503121
3110S202 10316205S 10703501 20503123
31108302S 10316206S 10703602 20503:
31109101S 10316207 10704102 20503150
31109102 10317103 10704103 20503151
31109203 10317204 10704104 20503152
31404303 10318104 10704105 20504140
31404401 10318105 10704201 20505101
31405101S 10318106 10704301 20505102
31405201 10318203 10704402 20505103
31405202S 10318206 10704501 20505106
31405303S 10318207 10722307 20505108
31405402S 10319203 20001105 20505110
31405403 10326203 20001106 20506102
31405405 10327202 20001107 20506103
31406101 10327203 20001109 20506104
31406104S 10328101 20001110 20506107
31406403S 10328201 20001116 20506111
10212203 10329101 20001117S 20507105
10215205 10329105 20001118 20524101
10301103 10329201S 20203101 20526106
10301104 10329202S 20203102 20531101
10301105 10329203 20219101 20531102
10301106 10329204 20220101 20531104
10301108 10420103 20221102 20532102
10301109 10420202 20401101 20532106
10301202 10421105 20401202 20532121
10301203S 10421106 20401301S 20532128



Pared Number Parcel Mimaber Parcel Number Parcel Number
10301205 10421109 20401302 20532133
10302102 10421110 20402101 20532135
10302202 10421111 20402102 20533101
10303202 10421211 20402201 20533102
10303203 10618130 20402202S 20533103
10303206 10618134 20402301 20533104
10303207 10619103 20402302S 20533105
10313103 10619106 20403101 20533106
10314208 10620105 20403305 20533107
10315101 10701101 20403307S 20534101
10315102 10701203 20403403 20534102
10315103 10702104 20405202 20534103
10315201 10702201 20405203 20534104
10315202S 10702301 20405204 20534105
10315203 10702402 20405: 20534106
10315204 10702501 20414101 20534107
20534108 20612102 20721lOlS 20920103
20534111 20612103 20721102 20920104
20534112 20612104 20721202 20920107
20534118 20612105 20721203 20920108
20601104 20612117 20721303 20920110
20601105 20612118 20721304 20920112
20601106 20612120 20721305 20921103
20601107 20612121 20721401 209211055
20602101 20613101 20722103 20921106
20602102 20613102 20723103 20921107
20602103 20613103 20723104 20921108
20602104 20613104 20723105 20921109
20602105 20614107 20723107 20921110
20602106 20616101 20723110 20921111
20602107S 20617104 20723201 20921112
20603102 20617109 20723202 20921113
20603103 20619109 20723203 20923108
20603104 20619117 20723204 20925101
20603105 20626201 20723206 20925102
20603106 20626203 20723207 20925103
20603108 20626204 20723209 20926101
20603109 20626205 20723301 20926102
20604101 20626207 20813503 20926103
20604102 20626209 20813504 20926104
20604114 20626210 20814101 20927104
20605112 20626213 20814102 20927105
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Parcel Mamber Pared Number Parcel Numlier Parcel.Niimber
20605113 20626220 , 20814110 20927113
20605116 20627101 20S14111 20927114
206051 IS 20627102 20814209 20927115
20605119 20627104 20814301 20928104

20627105 20814303 2092E108
20605122 20627106S 20814304 20928109
20605123M 20627113 20814305 20935117
20605126 20627114 20907101 20935124
20605127 20627115 20907103 20935138
206061CM 20627117 20907104 20935170
20606105 20627120 20907108 20935181
20606106 20627122 20908121 20936101
20606107 20627123 20908122 20936116
20606116 20627125 20908126 20937101
20606121 20627126 20916206 20937102
20606122 206281 CMS 20918103 20937103
20606123 20629112 20919101 20937104
20606124 20705602 20919102 20938103
20606125 20708101 20919103 20938105
20607101S 20708201 20919104 20938106
20607102 20708602 20919111 20938107
20607103 20712106 20919112 20938110
20610101S 20712601S 20919113 20938112
20610118 20712603 20920101 20938115
20610133 20712604S 20920102 20938116
20939101 21104202S 21145104 31403401
20939102 21104203 21145105 31403402S
20939103 21104301 21145201 31403501
20939109 21104302S 21145202 31403503S
20939110 21104303 21145204 314031
20939111 21104304 21145302 31404101
20939114 21104305 21145303 31404202
20939115 21105303 21145304 31404301
20939116 21106101 21145305 31404601
20939117 21106201 21146ibi' 31405302S
20939118 21106202 21146204 31405404
20939119 21106203 21147101 31406203S
2O939120S 21106204 21147201 31406204
20939121 21106205 21148107 31406205
20939122S 21106301 21149105 31406301S
20940101 21106304 21149106 31406402S
20940102 21111103 21149108 31407101
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Parcel Numlier Parcel Number Pared Number Parcel Number
20940110 21111203 21149201 31407201
20940115 21113313 21149202 31407304
20940116 21113401 21150101 31407401
20940119S 21126101 21150201 31407503S
20940120 21127103 21150202 31407504
20940123 21127104 21150203 31407505
20940125 21127202 21150204 31407601
21101102 21127203 21150302 31407602S
21101103S 21127301 21150303 31407603
21101105 21127302 21155304 31408101
21101201S 21127304 21701101 31408201
21101202 21127405 21701201 31408301
21101204 21127506 21701202 31408407
21101205 21127512 21701301 31408408
21101301 21127607 21701302S 31408501
21101302 21127608 21701409 31408601
21102302 21128201 30401104 31408602S
21102402 21128204 31106201 31409101
21103101 21128208 31109202 31409201
21103102 21129201 31401101 31409301
21103103 21129301 31401201 31409303
21103104 21129401 31401301 31409401
21103201 21129501 31401401 31409501
21103203 21130201 31401501 31409601
21103204 21130304 31401601 31410101
21103301 21130305 31402101 31410205
21103302 21130306 31402201 31410501
21103303 2-1130401 31402301 31410601
21104101 21130501 31402401 31411104
21104102 21131101 31402501 31411202
21104103 21131112 31402601 31411205
21104104 21145101 31403101 31411
21104105 21145102 31403201 31411401
21104201 21145103 31403301 31411502
31412132 40532104 10707302 20502106
31413125 40532105 10707303 20502123
31413128 40532111 10707304 20503149
31413132 40532114 10707502 20505109
31413139 40532115 10707505 20506112
31416103 40604105 10707601 20521211
31416601 01711103 10707605 20521226
31417101 01711104 10722401 20521230
31418101 07734101 10722417 20521234
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Parcel Number Parcel Number Parcel Numlier Parcel Number
3J418402 07734102 200021MS 20521236
31418505 10012105 20002108S 20521243
3141S609 10013104 20CK32109S 2052124:^
31428102 1012910S 20002114 20522101
31428104 10129110 20003201S 20532103
31428202 10301107 20005207S 20532137
31428203 10301204 20005211 20532134
31428204 10328103 20005306S 20534119
31428205 10411105 20006209 20535101
31428301 1CM16103 20036306 20535102
31429101S 10416104 20036307 20535116
31429102 10416105 20041106 205351IS
31429201 10416106$ 20043119 20535119
31429301 10416107S 20108207 20603107
31432104 10416108S 20109106 20610116
40312102 10416109 20109226 20610131
40312103 10416206S 20109227 20610132
40314103 10416207 20109229Y 20619114
40314104 10416212 20133102 20619116
40403102 10419210 20133104 20626206
40403103 10419213S 20133105 20626211
40403104 10421104 20201123 20627107
40413108 10421203 20201131 20627112
40508146 10615101 20202105 20628102
40508147 10615103 20202110 20628103S
40S09102 10615106 20202117 20635104
40510102 10701402 20202201 20708601
40522116 10701403 20205102 20908120
40524131 10701506 20403201 20913104
40524132 10704202 20403202S 209141«
40524133 10704203 20403302^ 20914105
40529102 10704502 20403306S 20914106
40529103 10704601 20403402 20914107
40530102 10704602 20412104 20914108
40530103 10704604 20412105 20914201
40531110 10704605 20412106 20914202
40531112 10704609 20421134 20919108
40531113 10707101 20421135 20920111
40531114 10707201 20423109 20935171
40531115 10707202 20425101 20935172
40531116 10707203 20425110 20935180
40531117 10707301 20438120 20936113
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Parcel Number Parcel Nnjnber Parcel Number
21101104 21720222 31413151
21113207 21720223 31413164
21113208 21720225 3J413165
21113209 21720226 31413176
21113307 21735103 31414112
21113309 21737111 31414202
21113312 22215201 31414203
21113402 22215203 31414301
21114103 22215205 31414304
21126104 22215206S 31414401
21127303 22215302 31414402
21127510 30401103 31414501
21127516 30515101 31414502
21127611 30515102 31414607
21127615 30519101 31415201
21128307 30519102 31415205
21128308 30701108 31415303
21130502 30713135 31415401
21130611 30S01101 31415402
21135201 30801102M 31416604
21135203 30801102S 31417103
21136103 30801202M 31417104
21137304 30S01202S 31417105
21137402 30802101 31417301
21137403 30803101 31417601
21137503 30803202 31418602
21138318 30S03203 31433304
21138319 30803204 40219103
21149209 30803205 40223108
21149212 31101106 40224114
21155204 31101107 40228
21229113 31101108 40229107
21411410 31103104 40310145
21630302 31104107 40311121
21630407 31103102 40412112
21631701 31106201 40413116
21631702 311111095 40516108
21718116 130113025 40517103
21719212 311114015 405 IS
21720107 31406103S 40527
21720108 31408302 4052810S
21720110 31413107 40532113
21720217 314I313I 50112120
21720220 31413134 51623110
21720221 314I3I50 51623111
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Attachment 2: ¥cilume II, Part E ■* Assessment of Watershed
Bistorbances and Meco¥ery 
Pyrpose, Background, and Approoch
To evaluate and minimize the level and impact of land-use-related disturbaiices in managed 
watershecls on the ownership, specifically as thej' relate to accelerated erosion and sedimeiit 
yield. To estimate the current disturbance regime and to predict fcrure levels of disturbance 
and recovery based on harvest planning scenarios contained in the snstaiiied yield model.

Background
Land use acfcdties often result in the alteration of natural physical and biological watershed 
attributes. The nature, seveiiiy, and persistence of site disturbances resulting from land use 
activities are often difEcult to qnantiiy, because they axe ftmctions of several variables, 
inclndiiig 1) the type of land use activity, 2) where in. the watershed the land use activity is 
conducted, 3) how well the activity is done, and 4) the natural geomoipiiic sensitivity of the 
landscape. These factors make qpiaiitification difficult. For thi.s reason, normalized, nimaeiical 
disturbance coefficaents can be nsed to track and predict relative laud disturbance within, 
watersheds. The coefficients are used as first-cut estimates of laud disturbance as they relate to 
probable mechanisiiis for initiatmg watershed and stream channel response, specifically related 
to erosion and sedimentatioii problems. The initial selection of land dMurbance coefficaents 
relies on mterdisclpliiiaiy professional judgment, and values can be refined based on known site 
conditioiis, field, obsen’ations, publisliBd values, and aerial photographic analysis.

Approach
Disturbance coeffidents can be developed to express the effect of land use on such variables as 
woody debris recmitiioeiit, HUslope stability, sediment flux, and changes in watershed 
hydrology. A land use disturbance index has been developed that, when combined with a 
watershed sensitivity index, provides a relative measure of the potential effects of land use on 
the geomorphology and, by infereiice, on the aquatic resources of each drainage basin in the 
ownership. Ground disturhance, for thi-s analysis, is considered as one measuxe of the potential 
for initiatmg erosion and sednnentation problems in managed watersheds. In general, the 
greater the ground disturbance of an operation, the greater the likelihood there wiH be 
resultuig erosion and sediment yield to stream channels.

Tasks
The determination of relative levels of watershed dasturbance, for these purposes, is a fairly 
straightforward procedure involving the identificatioii of harvest management practices 
(yarding technnjues and silvicultiiral methods) and the appEcation of multipliers to identify 
wMch areas have been disturbed to the greatest degree. Thus, yaniing operations involving 
tractors and other ground skidding equipment are the most likely to cause the greatest unit 
grouiiii distorbance (soil displaceineiit/acre). They are also most likely to have haul roads 
located in the more sensitive lower slope positions. In contrast, unEssisted helicopter yarding is 
likely to cause the least soil disturbance of modem yarding methods, and haul roads are 
normally located on ridge-tops where erosion and sediment problems are less likely to occur. 
Similaxly, the greater the silviciiltural intensity, the greater the chance that soil loss will occur. 
Thus, clear catting is more Ekely to produce more land disturbance and increase the potential 
for soil movement and erosion, than a commercial thinnirig operation on the same terrain, all 
else being equal.
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The caJculatioii procedure outlmed in tMs report provides a simple method to evaluate the 
relative landscape disturbance caused by a variety of yarding and sOvicultural methods in a 
watershed. The numbers have no concrete meaning except in their relative relationship to one 
another. Taken together, they provide a relative index of the degree of management-related 
disturbance in a watershed and, therefore, provide a useful assessment and predictive tool for 
land use planning.

Finally, land use disturbances and their effects tend to diminish over time, fiecoveiy rates for 
vegetation are comparatively rapid M coastal watersheds, and surface erosion on disturbed soils 
diminishes quickly after the first few years. For simplicilx, 10- and 20-year recovery periods 
were selected for analysis, dependiiig on the avahafaiHly of harvesting Mstory data and yarding 
informatioii (see discussion onsite recovery, below).

How much disturbance is too much for a paxtimlar watershed depends on a variety of factors. 
These include watershed sensitivity (see GeoiuorpMc Sensitirfty analysis DPALCO, 1998]), the 
location of the distarbance, the type of disturbance, its duratioii and its age. Thus, disturbance 
is important not only in its magnitude, but also where it occurs, its aerial extent (relative to 
streams and other sensitive locations), when it occurs, and the tinie period over which it occurs. 
These are all factors that relate to its effect on erosion and sedhnentatioii problems in a 
watershed.

Uses and Umltations
There are several methods available to reduce the potential adverse effects of land use in a 
geomoiphically sensitive watershed. Since natural watershed sensitivity cannot be easily 
altered, these measures either entail 1) the use of modified land use practices to reduce the 
level of watershed disturbance related to land use activities from one watershed to the next, or 
2) employing remedial or corrective measures to improve conditions associated with past 
activities.

ModUified land use practices— The first type of measures is accomplished during project 
planning (by such techniques as avoidance of problem areas, special project layout, and special 
or restrictive design), daring project implementatioii (by such things as operator and equipiiient 
selection and special operating practices), and dmiiig the post-project phase (usmg special 
remediatioii and erosion prevention practices). Numerous mitigation measures and best 
management practices can be employed to reduce site-spedfic watershed impacts. These often 
go beyond the requireiiients of existing reguiatioii and are employed to provide an added 
measure of protection to sensitive watersheds within, the ownership.

JBemedial measures— Secondly, remedial measures can also be employed to reduce the 
potential for adverse effects from land use in sensitive watersheds. These measnires might 
include road upgrading and stormproofing (surfacmg, outsloping, drainage improvement, etc.), 
road deconnniissioiiing (planned clostire, either temporary or permanent), erosion control work, 
landslide stabilization, and stream channel finprovemeiit projects. PALCO is currently 
employing a vanely of these measures on a site-specific basis, and their use is expanding as 
heavy equipment is upgraded and personnel are trained

Sit© Recovery
Most areas disturbed by land use tend, to retum towards their natural state over time, 
dependiiig on the nature and magnitiide of the disturbance. Some land use, such as road, 
construction., will contniue to have some effect for as long as the feature exists in the watershed.
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Tn reaEty, recovery is probably a non-luiear process in nature, and some elements wMdi 
influence geomorpHc recovery are episodic, Eke the climatic events that control much of 
landfomi development. An example of the non-linear recovery is the change in root shear 
strength folowiag clear cutting of Douglas-fir forests. Eoot strength drops off in a non-Mneax 
dedine for a number of years foHowiag harvest, but then picks up again as the root systems 
from the young second-growtli forest begm to reestabhsli.

Similarly, surface erosion of bare soil areas does not diTnimsh in a linear fasMoii, but probably 
increases foEowmg disturbaiice, then drops off exponentially as am armor develops and 
vegetation is reestablislied. Different geomorpMc settings and processes also recover at 
different rates. Thus, surface erosion may retom close to background wifinn several years, but 
heavily aggraded stream channels may take decades to flush their stored sediment and recover 
their natural morphology. Many erosional processes are controtted (driven) by episodic 
hydrologic events and their recovery is dependent on the magnitude and frequency of storms 
fonoTOig the initial distorbance.

The lack of data required to develop accurate curves for various components of watershed 
recovery and the complexity of watershed recovery processes limit the use of non-Hnear 
recovery models. Instead, a Enear recovery model is often used to estimate the overall duration 
of watershed impacts from land use. Because revegetation rates are very Hgh in most coastal 
watersheds PALCO owns, a simple linear recovery model was selected with wMch to evaluate 
watershed recovery over time. Rapid revegetation and resproutmg help reduce both landsfide 
risk and surface erosion rates, and they mask the subtle non-lhiear recovery processes that 
might be more apparent in diyer and higher inland watersheds.

Site recovery is affected by several variables and can refer to both recovery from past practices 
and recovery from fiitare land use activities. Natural recovery from past land use depends on 
the natme of the land use (e.g., an old road with Humboldt crossings, which wash out slowly, or 
culverted crossings, wHch wash out comparatively qmcHy), the time elapsed since land use, 
and the frequency and magnitude of storms wMch have occurred in the watershed since the 
disturbance. Certabi types of storm-triggereil erosion and sedimentation problems can occur a 
decade or more after the initial land use disturbance. Eecoveiy from past land use can be 
dtamatically accelerated through a profpram of problem identificatioii and implementation of 
erosion prevention work such as that being conducted in. PALCO’s “road armoiiiig’’ program.

The nature and duration of effective site recovery from future land use are also dependent on a 
ntnnber of variables, includiiig operator care, project location, the magnitude and frequency of 
post-project stoim events, revegetation rates, and other factors. For example, vegetative 
recovery (from a hydrologic perspective) is Kfcely to be much more rapid witMn the coastal 
influence area than for areas farther inland. Effective hydrologic recovery may take 30 years or 
more in inlaiiii watersheds or in. areas dominated by rain-on-snow events, but be much quicker 
in low elevation, coastal watersheds.

Other factors are also likely to be importanit in deteiininiD.g recovery rates, including the type 
and location of cfistoxbance. For example, surface erosion can be expected to dimmish rapidly in 
the first few years foEowin.g disturbance in the wet coastal region. Similarly, ridge-top 
disturbances (e.g., ridge roads) are less likely to result in significant impacts to the aquatic 
system (compared to midslope or lower slope roads), and overall recoveiy from tins type of 
“cfistanti distarfaaiice will be relatively rapid.
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Conclusions
Developing a simple disturbance index for the ownership allows PALCO to evaluate the relative 
magtiitade of present watershed disturbance in context with the existing aquatic conditions of 
OUT streams. It is a tool that will help PALCO evaluate past practices and take steps and make 
improvements anywhere conditions ma}' have deteriorated to unacceptable levels. It is also a 
tool that allows PALCO to predict the outcome of future forest management actiidties 
(harvesting and yarding) suggested bj the sustained yield plan.

Perhaps more important!}-, a relative disturbance index for forest practice actirities on the 
property can be used in conjunction with the watershed sensitivity assessment to broadly guide 
fature land management in a fashion that miriimizes distiirbaiice to potentially sensitive 
terraiii and thereby reduces the potential for accelerated erosion and sediment yield to streams. 
It is a planning tool that will be most successful when used in conjunction with the broad array 
of on-fhe-ground watershed protection and recovery practices now being implemented.

SYP/HCP Disturbance Index
The primaiy assumptions underlyiiig the distuxbance index (DI) developed for the SYP/HCP are 
as follows:

• Different types and combinatioiis of timber managejnent activities and yarding 
methods produce different levels of sediment.

• Sediment production from a given activity diTnim'shcs over time.

As io. the ERA approach, each type of sflvicaltaral activity was assigned a disturbance rating that 
reflected, the intensity and duratioii of its effects (Table 1). In general, the greater the ground 
distiirbance, the greater the risk of erosion and sediment 3rield and the Mglier the disturbance 
ratkig. In this regard, the DI and ESA ratings are very similar. However, the DI is customized to 
give a higher disturbance rating than the ERA approach to tractor yarding. In, addition, instead of 
treating roads as a separate factor, the DI correlates roads with the yarding methods.

As in the ERA approach, the DI also considers the decHne of impacts over time, with the DI 
using a 10-year time factor and ERA using 30 years. It must be emphasized, however, that 
neither the DI nor the ERA tune lilies should he construed as being the actual time to recovery. 
In both approaches, the time factor allows for comparative analysis of cumulative impacts'from 
proposed activities. Further, a 10-year DI tune factor was selected for reasons connected to SYP 
planning and implementatioii. PALCO has detailed informatioa on silvicultural activities for 
the past tea years {1986 to 1996), and that mformatioii can be used to calculate a baseMne DI 
for the plan area. The haseEne DI in turn can be used as a point of comparison for impacts from 
activities under the LTSY projection (presented io, 10-year intervals).

To calculate the DI for a given area (e.g., PALCO lands withia a WAA or the area covered by a 
TUP), the sHvicultural practices and yarding methods used in the area over the past 10 years 
and the number of acres where each treatment occuixed are identified. The acres of a 
treatment are multiplied, by the disturbance rating for the silviciultural practice and by the 
ratiiig for the yarding method. Hus product is then multiplied by the time factor {10 mmus the 
number of years elapsed since the treatment occurred) and divided by 10. The sum of the 
results for each treatment is then calculated and divided by the total acres in the area, 
expressing the DI as a percentage. Table 2 provides a sample calculation for a 500-acre area. 
Currently, the DI does not evaluate roads and mass-wasting areas. The DI will be modified 
durtng HCP implementation and watershed analysis to uaclude such disturbances.
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Table 1. DI Ratings For Timber IVlanagement Activities
Sihicultuire Practice Rating Yarding Method Rating

Clearojt 1 Tractor 1
Overstory Removal 0.7 Cable Skyline 0.6
Seed Tree Step OJ Tractor and Cable 0.7
Seed Tree Removal 0.7 Salvage 0.7
Shelterwood Preparation Step 0.5 Unknown 0.7
Shelterwood 0.6 Cable Highlead 0.7
Shelterwood Removal 0.7 Helicopter 0.4
Rehabiliation 0.7
Commercial Thin 05
Selection 0.5
Transition 0.6
Alternative 0.5 '
Salvage 0.3

Table 2. Sample DI Calculation For 500-Acre Area

Acres SivicmltEre Practice (rating)
Yarding Method 

(rating)

Date of 
Activity 

(time factor)

Current
Impact
RatiBg

200 clear cut (1) tractor (1) 1990 (year 9) 20
50 selection haiv'est (.5) helicopter (.4) 1995 (year 4) 6
150 overstory removal (.7) tractor (1) 1997 (year 2) 84
100 not managed since 1985 0

Total Impact Raring 
DI for the 500-Acre Area

110
22

percent
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Atfachmeiit 3: Voliime ii, jPart O—Assessment and 
Iinplementation Teclmiimes for Road-related Sediment Source 
Inveiitories and Stormproofing

Upland Watershed Sediment Source Assessments
There is recent, growing recognitioii that effective fisheries protection and restoratioii and the 
long-term recovery of gravel-bedded anadromoTis fish streams are directiy dependent on the 
recovery and heahng of eroding hfUslopes and tributary streams in upland areas of a watershed 
(Weaver and Hagans, 1990; PRC, 1992; Harr and Nichols, 1993). Similarly, cost-effective 
erosion prevention projects comincted on logged and roaded hillslope areas throughout a 
watershed can protect healthy stream channels from fatore impacts (Weaver and others, 1987b; 
Weaver and. Sormevil, 19S4; Harr and Nichols, 1993).

A watershed sediment source assessment and an erosion prevention planning project entail the 
delineatioii of treatable, persistent, or potentially episodic sources of eroded sediment which 
contribute to, or threaten to deliver, significant quantities of sediment to streams. The 
assessment entails deHneating past and future sediment sources in the watershed, describing 
sedunent erosion and its movement into the stream channel system. It is important to leam 
how much sediment is coming from, each of the major erosion processes (e.g., landslides along 
roads and stream crossing washouts) and how nmch of that is amenable to control or 
prevention.

The inventoiy process is shmlax to a “modified” sediment budget analjms (Dietrich and Dunne, 
1978) where sediment delivered to the streams in a watershed is identified and quantified. 
However, the sediment source assessment targets future sedunent sources (rather than what 
has happened in the past), and its primary focus is to identify and prioritize all potential 
sources of erosion and sediment jrieM that are amenable to treatment. Sources of past erosion 
and sedimeiitation axe identifieci during the assessment process, but they axe of interest mostly 
for what they teB us about similar areas that have not yet failed, but may yield sediment in the 
future.

There are three main objectives of a sub-watershed sediment assessment project. The 
objectives, and the tasks carried out to complete them, include the foUownig;

1. Conduct a physical inventory of existuig and potential sediment sources which are 
likely to deEvei sediineiit to the sub-watershed and its tributary streams if they are 
not treated.

2. Developing a practical, fact-based, prioritized list of cost-effective erosion control 
and erosion prevention projects. These projects are recommeiided to provide for 
long-term protection of fish- and non-fish-bearmg stream channels in the sub­
watershed, in its tributaries, and in downstream areas.

3. Analyze the erosionsJ. effects of past and anTent land management and land use 
practices in the watershed with the goal of developing possible changes in land 
management practices, techniques, or intensities that could reduce the future 
delivery of sedimeiit to streams.
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In most nplaaci forest watershed inventories and asseBsments, logaiiir roads are initially 
singled ont in the analj-sis both because the road network promdes ready access for hea\’y' 
equipment to reach potential work sites and because roads have been identified througlioiit the 
region as serious, treatable sediment sources themselves. Studies conducted in the coastal and 
Cascade mountains of northern CaMomia, Oregon, and WasMngtcm have indicated that roads 
are primary, land-use-reiated contributors to onsite erosion and downstream sedinent jdelds 
that impact fish-bearms: streams (Swanson and Dymess, 1975; Swanston and Swanson, 1976; 
Dymess, 1967; Reid, 19S1; Weaver and others, l98la;_FrisselI and Lass, 1986; Kksdal, 1974; 
Parringtoii and Sarma, 1977; LaHusen, 1984; Hagans and others, 19S6; Weaver and others, 
1987b; and PWA, 1994a,b). As discussed previously, these impacts become most apparent in 
response to large storms and floods which trigger watershed-wide erosion and geomorpMc 
change.

Stream crossings, log larnimgs, oversteepened sidecast and road fills built in “suspect” 
geomorphic locations are prime areas where cost-efFective erosion prevention projects can keep 
large quantities of sediment from entering streams and being transported to important 
spawning and rearing areas (Weaver and others, 1987b; Hair and Nichols, 1993).

Conducting an Upland Watershed Assessment
It is necessary to follow an organized, systematic series of steps in assessing watershed 
sedunent conditioiis. Only then can a manager ensure that erosion control and erosion 
preventioii work will treat those sources of fatore erosion and sediment yield that could be 
effectively controlled for the lowest expeniitiire. It is not cost-effective to take the shotgun 
approach, where problem areas are randomly identified and treated without regard to their 
importance to overall watershed health or to the ability to cost-effectively control or prevent 
stream sedimentatioii.

1. Air photo analysis—As the first step, an air photo analysis of the watershed is 
conducted to help revead the location of sensitive roads and other Mgh priority areas 
for further field mapping, analysis, and potential treatment. It is mportant to 
identify all the roads that have ever been constructed in the watershed, whether 
they are currently maintainprl and driveahle, or are now abandoned and overgrown 
with vegetation. When possible, Mstoiic aeri.al photographic coverage from a 
number of years (perhaps one or two ffights per decade) should be selected to 
bracket major storms in the watershed. This will allow the identificatioii of roads 
which have been stonn-tested, and closer analysis will reveal at least some of the 
most obvious erosional conseqpieiices of storm (stream crossings washouts, 
landslides, debris torrents, etc.). A preliminary transportation plan is developed for 
the watershed at this time, outlining the best lou-g-teim pennanent and seasonal 
road network needed to manage natural resources.

2. Field assessment and prioritization.— Second, major, potentially treatable or 
preventable sources of erosion and sediment yield are identified through field 
inventories and prioritized for treatment during field mapping. In Mgh-priorily 
watersheds, efforts are made to delineate wHch roads pose a Mgh risk of 
accelerated or chronic sediment production and deEveiy’, or Mgh long-term 
mamtenance costs, and wMch might be excellent candidates for decommissioning 
(proper “hydrologic closure,” not just barrjcadiiig or bloddng to traffic). The

cwr McuMEN"raHci>-3.i>oc • imm P-102



prelimmaiy transportatioii plan is revised and rnalized foUowing this field 
mventory phase.

3. Prescription development'— Once sites are idemified and prioritized, general 
prescriptions for erosion control and erosion prevention are developed for each 
major source of treatable erosion that, if left imireated, would Htely result in 
seniment delivery to streams. Sediment which is contributed to small streams can 
be as important as that which is delivered direcdy to major fish-bearing 
WEtercoTirses, since aE sediment which enters upland streams will eventually be 
transported downstream to channels with fish habitat. Generalized prescriptions 
which should be identified during the field mventory mclude types of heavy 
emiipment needed, equipment hours, labor intensive treatments required, 
esimated costs for each work site, and expected sediment savings.

4- Treatment recomineiidatioiis-— In the final seep of the assessmeBt, a report and 
plan is developed which outliiies recommendatioiis and pinpoints areas witliin each 
wExershed which would benefit most from cost-enective erosion control and erosion 
prevention work. In addition, recommeiidatioiis are made on how ongoing land use 
practices in the watershed might be further modjned to reduce the threat of future 
erosion and sediment yield from ongoing land managenaent activities.

'Requiring proposed work to meet preestablished cost-effectiveness criteria is critical to 
developing a defensible and objective watershed protecrfcion and restoration program. The cost- 
effectiveness of treating a work site is defined as the average amouni of money spent to prevent 
one cubic yard of sediment from, entering or being delivered to the stream system. (Weaver and 
Sonnevil, 19S4). By using this evaluation methodology, a variety of different techniques and 
proposed projects can be compared with each other using the same criteria; reducing 
accelerated erosion and keeping eroded sediment out of the watershed’s streams.

If a watershed sedment assessment is done well, the logical next step will be for skilled 
equipment operators, laborers, and erosion control i^ecialists immediately to implement those 
projects deemed most cost-effective and most beneficial to long-term watershed health and the 
protection of rsheries resources. Implemented projects can consist of erosion control and 
erosion prevention work, as well as changes in. land use practices (another form of proactive 
erosion preventioii). PALCO generally implements those moderate and Mgh priority sites with 
a predicted cost-effectiveness of $8/yd’ or less.

Effective watearshed stabjlizaiioii must incorporate both erosion control and erosion prevention 
work, in concert with protective land use practices. Erosion control practices for steep forested 
lands impactea by logging and road building have been thoroughly tested and evaluated and 
are appHcable for most steepland areas (SonneviJ and Weaver, 1981; Weaver and Made], 1981; 
Weaver and oihers, 1981a; Weaver and Sonnevil, 1984; Weaver and others, 1987a; and Harr 
and Nichols, 1993). Projects which provide for erosion prevention are by far the most cost- 
effective means of protecting fish habitat and entail the recognition and treatment of potential 
sediment sources before they become contxibiitors to sedunent yield. Finally, simple changes in 
common land nse practices (such as road and landiiig constmetion, road mamtenance 
techniques, and road abandonment practices) can often go a long way to preventing 
uimecessary, accelerated erosion in the future. Many of these practices, as related to forest 
road systems, are outlmed in the appendix “Guidelines for Forest Roads and Landings” (Draft 
HCP, July 1993).
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Sequence of Assessment Work Tasks and Data Collection Procedures
The upland watershed sediment source assessment involves several discrete steps or stages. 
These steps are a necessary precursor to on-the-grounci watershed protection and restoration 
work wMch is to be undertaken in the future. They ensure that the most critical, cost-effective 
erosion prevention and erosion control projects ia the watershed are tmdertaken first.

Phase 1: Air photo analysis— The first step is to assemble and analyze historic aerial 
photographs, maps, digital mapping data, GIS mformatioii, and relevant literature availaHe for 
the watershed. These data are used to construct accurate road maps and to create a general 
land use and erosion history of the assessment area or sub-watershed, including road locations, 
road construction Mstoiy, landsfide locations and mass movement history, “road-related” 
erosion (stream crossing washouts, gullies, and landsEdes, where visible), expected locatiojas of 
all stream crossings, and the location (and tuning) of streamside landslides. Stream flow 
records for this or nearby watersheds are also reviewed to determi-ne information on the 
magnitude and frequency of Mstoiic floods.

An enlarged version of the 714-miuute US6S quadrangle(s), taken from digital map data, is 
used as the base for identification and location of roads, watersheds, and property boundaries in 
the assessment area. Enlarged versions of the 7t4-miniite USGS quadrangles can be used to 
plot road locations, mapped sites and treatment locations. PALCO has sufficient GIS 
capabilities to produce accurate base maps. Every road that is identified from the aerial photo 
analysis is then scheduled for field assessment to identify both past and future sediment 
sources.

Aerial photographs used for field mapping are typically 1:12,000 scale (1 inch equals 1,000 feet), 
color, or black-and-wHte 9- by 9-inch, vertical photos flown as recently as is possible. This is a 
good scale to employ, as smaller scale photos (e.g., 1:20,000) often do not provide sufficient 
clarity or detail Recent photos are often available in true color. Historic Hack and wMte aerial 

. photographs, taken begiimiiig in the 1940s, provide a time sequence of images used to isolate 
periods of harvesting, road building, road abandonment, and erosion (especially landsliding) in 
the watershed.

Phase 2; Field assessment (inventory)—Phase two of the watershed sediment source 
assessment involves field inventories and site analyses. Several levels of field inventory and 
assessment are canried out. Detailed inventories of all maintaio-ed and abandoned road systems 
are used to identify and determine past and future contributions of sedimeiit to flie stream 
systeni, as well as potential treatment sites. The most odtical areas and road systems identified 
during the air photo analysis axe inventoried and evaluated in the greatest detail

For the detailed field assessment, acetate overlays are attached to each 9- by 9-iiich aerial 
photograph and used to record site location inform atin-n as it is collected in the field.
Inforttiation recorded on these overlays includes road location, site number and location (road 
mileage), type or classification of site, erosional features (streamside landslides, debris torrents, 
potential debris slides, gullies and gnllied stream channels, washed-out stream crossings, etc.), 
stream channels, stream crossings, landings, and aH culvert locations. Global positioning 
system (GPS) technology is also be used to identify the location of sites for GIS (computer 
mapping) applications.

A computer database (data form) is then developed, and more detailed infonnation is collected 
for each site of potential sediment 3deld identified in the field. Dependoig on the classification
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of a site {stream crossing, debris side, gnUr, road and cutbank erosion, streamside slides, etc.), 
different portions of the database form are filled in with the relevant iofonnaticm. Basic 
mformatioii is coEected for every site.

Identified sites are first classified accordfiig to their potential for sediment delivery to stream 
channels. Very small sites are often not worth inventoiying separately, unless they become 
cmmilatively significant (such as road ditches). Past inventories (e.g., Weaver and others,
198 la) have shovm that it is typically the larger sites that account for most of the accelerated 
(land-use related) sediment yield from a watershed. Therefore, it is important to identif}’- a 
lower threshold of sediment 3held below which a site is not identified in the field inventorj'. In 
most watersheds, this minimum site size may range from 10 to 50 cubic yards, depending on the 
watershed. In large watershed mventories, it is often sufficient to identify those sites where 
there is a potential to yield at least 25 or 50 cubic yards of sediment to a stream channel 
(ezcludkig the more diffuse sedimeiit sources such as road surfaces, ditches, and cutbanks).

Haring sab-watershed inventories, special attention is paid to all major stream crossings, all 
stream, crossings with a high diversion potential (DP), and all stream crossings with a high 
failiire potential (FP) (e.g., undersized culverts). Based on past inventory work, each of these 
categories of stream crossings is assumed to have a high potential for delivering sediment to 
stream channels, particularly if they are located on roads that are abandoned or no longer 
receive frequent maintenaiice. Erosion and failiire of stream crossinfs on abandoned and 
unmaintajiied roads, in particular, axe likely to eventually occur when culverts plug during 
large storms. Once erosion has been initiated, sedanent lost from these locations wiE be 
delivered directly into low-order stream channels and, eventually, to the larger fish-bearing 
streams.

Visibly unstable fiBslopes, unstable log landiigs, and unstaHe MDslopes crossed by either 
abandoned, or maiiitained logging roads are also described, especially if they threaten to deliver 
sediment to a downslope stream channeL To be visibly unstable, the identified site usually 
exhibits tension oracks, vertical scarps, excessive sidecast on steep slopes, springs, leaning 
trees, or other geomorphic evidence suggesting past or pendiig slope failure,

The erosion potential, the potential for sediment delivery, and the potential for rare, but 
extreme, amounts of erosion are estimated for each major problem site or potential problem site 
in the watershed. The past and future expected volume of sediment to be eroded, and the 
volume to be delivered to streams, is also be estimated for each site. The data tell not only how 
nmch has been eroded and delivered from existiiig sites, they also provide estimates on how 
much will be eroded and delivered in the future, if no erosion control or erosion prevention work 
is performed. In some locations, future sediment loss could exceed field predictioiis. At the 
same time, some inventoried features which show signs of pending or potential failure may 
never move or deliver sediment to stream channels.

Finally, in, addition to erosional features along roads, selected portions of tributary streams 
within each sub-watershed assessment area are inspected for signs of bank instability, past 
stream side landshding, or future bank failures. The volume of both past and future erosion 
and landsliding is estimated and logged on a data form, as well as any obvious associations with 
past or ongoing land management activities, so that initial estunates of the volumetric 
importance of each erosion process (a sediment source assessment) can be developed. In 
addition, some of these streamside sites may also be amenable to treatment and stabilizatioji.
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Phase 3: Prescribing treatment— Ehmng the field mventorj’ of existing and potential 
erosion sources, a more detailed anatlysis of each significant site is performed. THs step 
inclttdes an analysis of the most efFecti¥e and cost-efFectire erosion prevention and/or erosion 
control work that could be applied to each of the sites recommended for treatment, includiiig all 
sites classified as having a high, moderate, or low priority for treatment. Recommended 
treatments are generafly prescribed only for sites with a potential for future erosion and 
sediment yield because they are the only ones capable of delivering sediment to downstream 
fish-bearing stream channels.

The analysis of each recommended treatment site includes generalized heavy eqnipmeiit and 
labor-mtensive prescriptions, as well as procedures, cost estunates, and equipment times 
needed for effective treatment. The sites selected for eventual treatment are the ones that are 
expected to generate the most cost-effective rednctioii ia sediment dehveiy to the drainage 
network and the mainstein stream channel. Sites wMch may experience erosion or slope 
failure, but wMch are not eaqiected to deHver sediment to a stream channel, are not 
recommended for treatment to protect fisheries resources. General treatments are cataloged in 
the compater database during field examination of each site. The specifics of the recommended 
treatments, as well as costs and logistics (e.g., equipmeiit types, excavation volumes, equipment 
hours, etc.), are all outlmed in this step.

Assessing Treatment Priorities Within Each Inventoried Syb-watershed
As described above, basic treatment priorities and prescriptions are fommlated concurrent with 
the identification, description, and mapping of past and potential sources of road-related erosion 
and sediinent yield. Treatment priorities are evaluated on the basis of the foEowiiig factors and 
conditioiis associated with each, potential erosion site;

1. The potential for future erosion (Mgh, moderate, or low)

2. The expected voltme of sediment to be delivered to streams (sedimeiit delivery)

3. The urgency of treating the site (treatment immediacy)

4. The ease and cost of accessing the site for treatments

5. Recommended treatments, logistics, and costs

The likeliiooii of erosion (erosion potential) and the volume of sedment expected to enter 
stream channels from future erosion (sedfineiit delivery) at each site play significant roles in 
detenpining its treatment priority. The larger the potential future contribution- of sediment to 
streams, the more important it becomes to closely evaluate its potential for cost-effective 
treatment.

An erosion potential factor is evaluated as to the likelihood of future erosion based on local site 
conditions and field observations. Erosion potential should be expressed as Mgh, moderate, or 
low. It is used as a subjective probability estunate and not an. estimate of the volume of erosion.

Treatment immediacy (treatment priority)— Treatment immediacy is evaluated as to how 
.important it is to perform erosion control or erosion prevention work quicHy. It is also defined 
as Mgh, moderate, or low, and it represents the severity or urgency of the threat to downstream 
areas. An evaluation of treatment inunediacy considers erosion potential, future erosion and 
defiveiy volumes, the value or sensitivity of downstream resources being protected, and 
treatability, as wel as, in some cases, whether or not there is the potential for an extremely
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laxge erosioE event occur at the site (larger than field evidence might at first suggest). If mass 
movement, culvert failure, or sedimeiit delivery is mmiiient, even in an average winter, then 
treatment may have to be performed as soon as possible, and treatment iminediacy might be 
judged high. Generafijg sites that are likely to erode or fail in a normal viinter, and that are 
expected to deliver significant quantities of sediment to a stream channel, should be rated as 
havmg a high treatment immediacy or priority.

One other factor influencmg a site's treatment priority is the difficulty (cost and environmental 
impact) of reaching the site with the necessary equipment to effectively treat the potential 
erosion. Many sites found on abandoned or unTnafintained roads require brushiiig and tree 
removal to provide access to the site(s). Other roads require minor or major rebuilding of 
washed-out stream crossings and/or existing landslides in order to reach potential work sites 
farther out the afignment. Road reconstmctioii adds to the overall cost of erosion control work 
and reduces project cost-effectiveness. Potential work sites with lower cost-effectiveness, in 
tiim, may be of relatively lower priority. The fact that a road is abandoned and/or overgrown 
with vegetation is not sufficient reason to discount its assessment and potential treatment. 
Treatments on heavily overgrown,, abandoned roads may still be both beneficial and cost- 
effective.

EYoluafing Treatment Cost-effectiveness
Treatment priorities are developed from the above factors, as weE as fi'om the estimated cost- 
effectiveness of the proposed erosion control or erosion prevention treatment. Cost- 
effectiveness is detenmned by dividliiig the cost {$) of accessing and treating a site fay the 
volume of sediment prevented from being delivered to local stream channels. For example, if it 
would cost $2,000 to access and treat an eroding stream crossing that would have delivered 
500 cubic yards (had it been left to erode), the predicted cost-effectiveness would be $4 per cubic 
yard ($2,000 per 500 cubic yards).

To be considered for priority treatment a site should typicaBy exhibit 1) potential for significant 
(more than 25 to 50 cubic yards) sedimeiit deHveiy to a stream channel (vdth the potential for 
transport to a fish-bearing stream), 2) a high or moderate treatment immediacy, and 3) a 
predicted cost-effectiveness value of no more tba-n about $8 per cubic yard. Other criteria may 
be important in selected watersheds, including domestic water supplies, listed aquatic species, 
or other valuable downstream, resources. Treatment cost-effectiveness analysis is often applied 
to a group of sites (rather than on a single site-by-site basis) so that only the most cost-effective 
groups of projects are undertaken. During road decommissioning, groups of sites are ■usually 
considered 'together since there will be only one opportuni'iy to treat potential sediment sources 
along the road.

Cost-effectiveness can be used as a tool to prioii'tize potential treatment sites throughout a sub­
watershed (Weaver and others, 1981b; Weaver and Sonne'vil, 1984). It assures that the greatest 
benefit is received for the limited ftuadiiigthat is typically available for protection and 
restoration projects. Sites, or groups of sites, that have a predicted margmal cost-effectiveness 
value (more than $8 per cubic yard), or axe judged to have a lower erosion potential or 
■treatment immediacy, or low sedimeiit delivery rates, are less Hiely to be ■trea'ted as a part of 
the primary watershed protection and erosion-proofing program. However, these sites are 
■usually addressed during future road recons'tmctioni (when access is reopened into areas for 
fixture management activi'ties), or when heavy equipment is performing routine maiiiteiiance or 
restoration work on nearby, higher priority sites.
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Reducing Watershed Sediment Risks through Preventive Treatments and 
Protective Measures
Various treatments are applied to prevent erosion and sedimeiiT rield to stream channels from 
roads and other eroding areas withm each sub-watershed. These indude erosion-proofing along 
roads and landings, total or partial road decommissioiiiiig, road upgrading, and specafic 
treatments along eroding stream banks, guJlies, and other bare soil areas. Sites which are 
expected to erode and deliver sediment to streams in the fature are the only locations where 
opportunity exists for meaningfiil erosion control and erosion prevention work in a watershed. 
At these locations, i.‘axious specific treatments axe employed to control and prevent future 
erosion and sediment delivery to stream channels.

Risk Reduction through Road Deconruriissloning and Road Upgrading
A critical first step in the overall risk-redudaon process is the development of a watershed 
transportatioii analysis and plan. All roads m each planniag watershed are considered for 
either decommissiozniig or upgrading, depending upon the risk of their impactmg the aquatic 
ecosystem. Not aD roads axe Mgh-iisk, and those that pose a low risk of iapactiiig aquatic 
habitat in the watershed may not need immediate attention. It is, therefore, important to rank 
and prioritize roads in each sub-watershed based on the potential to impact downstream 
resources, as well as importance to the overall transportation Bystem and management needs in 
the watershed.

Decommissioiiiiig— Roads which are of low relative priority for decommissioiiing include 
those that follow low-gradient ridges, roads that traverse large benches or low-gradient upland 
slopes, and, roads with few or no stream crossings. Roads that are no longer needed for land or 
resource managenjent may or may not fall into a high risk dassification for removal because of 
where they are located in the watershed. For example, many dead-end spur roads which lead to 
cable yarding landiags Hgh on the hMslope fit into this category of low priority roads for 
decoiiiinissioiiin.g. Even though these routes might be relatively easy and inexpensive to 
pennanently dose, they are not Mgh priority candidates for immediate decommissioiiiiig since 
their removal will do little to protect the downstream aquatic ecosystem.

These types of low-uapact seasonal and temporary roads may be identified, for closure, but their 
removal from the transportation, system may do Httle to protect or remove real threats to the 
aquatic ecosystem. It is also importajit to identify more substantial, permanent roads for 
removal if they pose significant threats to the aquatic system.. Estunating the future sediment 
yield and treatment cost-effectiveness of projects along all roads {as described above) will help 
identify which roads in the watershed are truly the best targets for decommissioniiig.

Based on potential threats to the aquatic ecosystem, various roads qualify as best candidates for 
deconunissiotring. These often include roads built in ripariaii areas, roads with a Mgh potential 
risk of sediment production (such as those built on steep inner gorge slopes and those built 
across unstable or MgMy erodible soils), roads built in tributary canyons where stream 
crossings and steep slopes are common, roads that have high maiateiiaiice costs and 
requirements, and abandoned roads. General techniques for decoiniDissioiiiiig (described 
below) are well docttmented and tested, and costs and procedures for each type of activity have 
been established (Soimevil and Weaver, 1981; Weaver and others, 1987a; Weaver and Hagans, 
1990; Harr and Nichols, 1993; NPS, 1992).
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Upgrading— In most managed watersheds, some roads ti.'pically aire needed to proidde for 
long-term resource management, for administrative access, for fire control, and for other 
purposes. Roads which are best suited for retention have to be identified in the transportation 
planning process for each sub-watershed. To be protective of fish habitat and the aquatic 
ecosystem in the watershed, this planning first considers the erosional consequences of road 
retention and then the expressed needs for management actirtties.

E-etamed roads are those that axe expressly needed for management or as a component of the 
overall transportation network. They are typically, but not exclusively, located on stable 
terrain, where the risk of fluvial erosion, stream crossing failuxe, storm damage, and mass soil 
movement Ckudsliding) is lowest. Each retained road is then upgraded and redesigned as 
necessary, tc make it largely self-mai-ntaining or requiring low levels of maintenance.

Various upgrading teehmqiies are available to make these stable, well-located roads as 
stormproof as is possible. The goal of road upgrading is to strictly mmiimze the contributions of 
fine sediment from roads and ditches to stream channels, as well as to miniioize the risk of 
serious erosion and sediment yield when large-magnitnde, infrequent storms and floods occur.

Fine sediment contributions fi'om roads, cutbanks, and ditches in refuge watersheds are 
minimized by utilizing seasonal closures for hauliiig and travel, road surfacing, converting 
ditched msloped roads to outsloped aBgiimeiits (especialiy at and near the approaches to stream 
crossings), andiig rolling dips to dram and disperse road surface runoff, and adding rolling dips 
or ditch reEef culverts immediately adjacent stream crossings (to reduce extension of the 
draiiiage nexwork and eliminate ditch contributioiis to sedimeiit yield).

Specific techniques employed to stormproof forest roads include increasing culvert size to 
accommodate the 50-year flood discharge (or greater), replacing large culverts with bridges, 
replacing cuiverted fills with hardened fords in areas where debris torrenting is common, or can 
be expected, eliminating the potential for stream diversion at all Mgh-risk stream crossings, 
stabilizing or removing unstable fills and sidecast,' and realigning road segments to avoid 
instabilities end recognized headwater swales where landsHding and debris torrentiag are 
likely to occcr.

Types of Prescribed Heavy Iqylpment Erosion Prevention Treatments
Generic spedfications for a variety of preventive watershed treatments have been developed for 
decomroissioniiig and erosion-proofing (upgradiiig) roads and landings throughout the Pacific 
Northwest. Eecommended treatmeiits may range from no treatment or simple waterbanring, to 
full road decoinmissioising, includnig the excavation, of unstable sidecast materials, road fills, 
and all stream crossing fills. Each of the treatments prescribed for roads or Mllslopes has been 
well-tested, documented, and evaluateci in similar erosion control and erosion prevention, 
projects on sieep forested lands and has been shown to be effective in significantly reducing 
sediment yieH from managed forest lands (Harr and Nichols, 1993; Sonnevil and Weaver, 1981; 
Weaver and crihers, 1981a; Weaver and others, 1987a,b; Weaver and Soimevil, 1984).

Road npgradiiig— This activity involves a variety of treatments used to make a road more 
resilient in large storms and flood flows. The most important of these mclndes stream crossing 
upgrading (especially culvert up-siziag and eKmination. of stream diversion potential), removal 
of unstable sidecast and fiH materials from steep slopes, and the application of drainage 
techniques tc improve dispersion of road surface runoff. Standard road upgrading techniques 
axe well documented and understood, (for example, see Pacific Watershed Associates, 1994c).
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Road upgrading costs maj’ not differ signfficantly from those required for road 
decommissioning. Costs are highly dependent on the frequency and nature of the potential 
erosion problems along the ahgnment, the number and size of stream crossings whose dramage 
stractores must be upgraded, the mnnber of bridge instaEations required, and road surface 
treatments and surfacing requirements, as well as the size (volume) of unstable fills that must 
be excavated and end-hauled to stable spoil disposal locations.

General heai’y equipment treatments for road decommissioning are newer and less well 
published, but the basic techniques have been tested, described, and evaluated (Harr and 
Nichols, 1993; Weaver and others, 1987a; Weaver and Sonnevil, 1984}. Decommissioniiig 
essentially involves “reverse road construction,” except that full topographic obliteration of the 
road bed is not normaHy required to accomplish sediment prevention goals. In order to protect 
the aquatic ecosystem, our goal is to hydrologically deconunissioii the road, that is, to minimize 
the adverse effect of the road on natural Mllslope and watershed hydrology. Ffom least 
mtensive to most mtensive, decomimssioiiiiig and upgradiag tasks for roads will include at least 
some of the foHowing tasks*:

1.

2.

3.

4.

5.

Mood ripping or demmptxction, in whith the surface of the road or landing is 
decompacted or disaggregated using mechanical rippers. THs addon reduces 
surface runoff and often dramaticaDy improves revegetation..

Moiling dip installaUon! construction (critical dip) involves dipping the roadbed at 
stream crossings on mamtaiiied roads where the potential for stream diversion is 
Hgh, thereby assuring that when culverts plug, stream flow will be directed over 
the road prism and back into the natural stream channel, rather than down the 
road bed. Rolling dips are also installed along roads to drain the road surface and 
disperse excess surface runoff.

Waterbars and cross-road drains are installed at 50-, 75-, or 100-foot intervals, or as 
necessaiy at springs and seeps, to disperse road surface runoff, especially on roads 
that are to be permanently or temporarily decommissioiied. Cross-road drains are 
large ditches or trenches excavated across a road or landmg surface to provide 
dramage and to prevent the collectioij of concentrated runoff on the former road 
bed. Waterbars are also installed on seasonal-use roads that are closed during the 
wet season.

Installing or cleaning culveTts includes adding new or larger culverts where they are 
needed, or cleanmg the inlets or outlets of partially plugged culverts on maintaiiied 
roads. Correct installatioii procedures are briefly described in the accompanjiiig 
text “Guidelines for Forest Roads and LandiiigB.’’

In-place stream crossing excavation (ZPRX* is a decommissioiiittg freatment that is 
employed at locations where roads or landings were built across stream channels. 
The fill (including the culvert) is completely excavated, and the original stream bed 
and side slopes axe exhumed. Excavated spoil is stored at nearby stable locations 
where it will not erode, sometirttes being pushed several hundred feet from the 
crossing by tractoifs). A stream crossing excavation typically involves more than

Many of these and other erosion prevention and erosion control techniques are described in the accompanying text 
“Guidelinss for Forest Roads and Landings.”
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simply remo^oEg the culvert, as the imderlying and adjacent fill material must also 
be removed and stabilized.

6. Exported stream crossing excavation (ERX) is a decommissioning treatment where 
stream crossing fill material is excavated and spoil is hauled off-site for storage. 
Spoil is moved farther up- or down-road from the crossing, due to the limited 
amount of stable storage locations at the excavation site. This treatment frequently 
requires dump trucks to end-haul spoil material to the off-site location.

7. In-place outsloping (IPOS) (“puffing the sidecast") calls for excavating unstable or 
potentially unstable sidecast material along the outside edge of a road prism or 
landing and replacing the spoil on the roadbed against the correspondiiig, adjacent 
cutbank, or witMn several h-undred feet of the site. Placement of the spoil material 
agamst the cutbank usually blocks access to the road and is used in road 
decommissioiiing. In road upgrading, the excavated material can be used to build 
up the roadbed and convert 'an iusloped, ditched road to an outsloped road.

8. Exported outsloping (EOS) is comparable to in-place outsloping, except spoil 
material is moved offsite to a permanent, stable storage iocation. Where the road 
prism is very narrow, where there are wrings along the road cutbank or where 
conttmied use of the road is anticipated, spoil material typically is not placed 
agamst the cutbank, and material is end-hauled to a spoil disposal site. This 
treatment frequently requires dump trucks to end-haul spoil material. TMs 
treatment removes all or part of the roadbed.

Only in relatively few instances does road deconunissionirig have to include full recontouring of 
the original road bed. TypicaEy, potential problem areas along a road are isolated to a few 
locations (perhaps 10 to 20 percent of the road network to be decommissioEed) where stream 
crossings have to be excavated, unstable landing and road sidecast has to be removed before it 
fails, or roads cross potentially unstable terrain, and the entire prism to be removed. Most 
of the reTnalning road surface simply needs permanently improved surface draiiage, using 
decompactioii, road drains, and/or partial outsloping.

Successfolly decomini ssioiijjng most roads will cost a fractioii of complete or total topograpMc 
road obliteration and can be significantly less expensive than road upgrading. Costs are MgHy 
dependent on the frequency and nature of the potential erosion problems along the ahgiQinent. 
Table 1 lists a number of treatments and their typical appKcatioiis.

Table 1. Sample Techniques and Applications for Decommissioning Forest Roads

Treatment
Ripping or decompacdoE
CottstTBCtion of rolling dips and cross-road drains
Partial outsloping (local spoil site; fill agamst the
cotbaiik)
Complete outsloping (local spoil site; fill against the 
cutbank)
Exported outsloping (fill pushed away and stored 
down-road)
Landmg excavations (with local spoil storage)

Typical Use or ApplicatioD
Improve infiltraiion; decrease runoff; assist revegetation 
Drain springs; drain insloped roads; drain landmgs 
Remove minor unstable fills; disperse cutbank seeps and 
runoff
Remove unstable fill material where nearby cutbank is 
dry and stable
Remove unstable road fills where cutbanks have springs 
and cannot be buried
Remove unstable material around landing perimeter
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Stream crossing excavatioES (urith local spoil 
storage)
Track endhauling (dump truck)

Complete removal of screain crossing nils 
(not just culvert removal)
Haul excavated spoil to stable, permanent storage 
location where it »ill not discharge to a stream

Labor-intensive Erosion Control and Revegetation Treatments
Hand labor is ■typically used for both revege'tation and erosion control work at sites distarbed by 
liea'vy equipment, where dradnage stmetures need repair or upgradJng, and where hand labor is 
needed to assist in excavation work. Hand labor is also needed on sections of road that are 
recommencied for upgrading. Labor "work at drainage stractures mclndes S'ucli preventive tasks 
as addiiig culvert downspouts and trash racks, adding extensions to culverts, cleaning culvert 
inlets, cleaning debris out of the charoael above a culvert inlet, and assisting in culvert 
installation or replacement.

Labor-intensive erosion control treatments axe often needed on sites where hea'vy equipment 
has been used to perform road decommissioning. Such treatment is primarily confined to those 
measoxes required to stabilize and revegetate soils exposed by heavy equipment operations. 
Only the most effective and cost-effective labor techniques should be prescribed. These include 
mulchiiig, seeding, and planting. In. general, heavy equipment will perform most of the 
significant erosion prevention and erosion con'fxol work in drainage basins and along road 
networks.

Control Of Chronic Sediment Yield from Roads and Roadside Ditches
Road cutbanks and road ditclies are thought to deliver relatively signtficaat volumes of fine 
sediment to some watersheds in the Pacific Northwest CEeid, 1981), and they have been found 
to significantly affect watershed hydrology (Wemple, 1994). Relatively simple txeatments will 
also be performed to "upgrade PALCO road dramage systems to significaiitly reduce or largely 
eliminate these watershed effects. Fine sediment cam usually be prevented froin. entering 
cuiverted- stream crossings by installmg ditch relief culveits or rolling dips j'ost "up-road from 
stream crossings, or by outsloping roads in the immediate viciodiy of stream crossnigs (Pacific 
Watershed Associates, 1994a). Such trea'tments also reduce the hydrologic impacts of roads 
(e.g., increased peak flows and tuning of peat flows) on watershed function.

Redyeing Watershed Risks through Other Land Management Measures
Physical trea'tment of the erosion control and erosion prevention work si'tes is a useful and 
necessary step in watershed stabilization. It is one of two complementaiy methods for erosion- 
proofing and protecting a watershed from futoxe impacts. The second, and perhaps the most 
cost-effective, tool for minim izmg fu'ture erosion and sedment deHvery to fLsh-beaiiiig streams 
is the use of preventive land use practices and pro"tection. measures wHch limit watershed 
dfstnibaiices.

Tkroiighout field mapping of active and abandoned roads, timber harvest sites, rock pits, and 
grazing areas throughout each sub-watershed, observatioiis are kept on the effect of past and 
current land use practices on erosion and sediment delivery to stream channels. Certain 
combinatioiis of land use practices and site variables (soils, slope gradient, bedrock geology, 
slope position, etc) are may be documented to contribute to, or influence, the magnitade or 
ioca'tion of watershed erosion. Based on field observations and watershed assessment and 
inventory data, current and fiitaxe land use practices can then be modified in that watershed to
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lielp pm'ide passive protection to downstreain aquatic resources, especially from impacts which, 
occur during infrequent floods.

Practical protectioii measures related to road networks and timber harvestmg are developed to 
address issues such as impro\'ed road location and design standards, operatioiis (including 
timber harv'esting) on steep inner gorge slopes or other suspect geomorphic locations, road 
constructioE and drainage practices, stream crossings, road maintenance practices, guUyiiig and 
stream bank erosion, and road decommissioning. For grazed lands, grazing aflocations, and 
riparian planting, and fencing localized enclosures, seasonal restrictions, and other passive 
measures can be employed to lessen the potential for sediment-related impacts to stream 
channels.

As with other forms of watershed conservation practices, erosion prevention is usually fax more 
cost-effective than bidug to control erosion once it has begun. Most of the recommendatioiis for 
land tise activities that stem from a watershed assessment and mventory focus on prevention.
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EXHIBIT A
ExplaEatioii/Iiistrnctic)ii for Moad InYCntory Data Fomn
Hie followmg field inventory dataforms axe examples of the types of data, related to 
stonaproofing watersheds, currently being collected on PALCO lands. The data collection 
process is iterative. As new knowledge is gained, about ecosystem processes, the specific 
questions on the data form whl change to reflect this increased understanding.

The Field Inventory Data Form was developed to assist in the assessment of past and potential 
futme erosion problems, including their nature, cause, magnitude, and solution. It is used to 
identify and classify erosion proMems, to prioritize potential work sites, and to prescribe specific 
watershed treatments ainied at protecting stream channels and fish habitat.

Use of this work sheet is intended to provide a standardized and comparable analysis of 
observed features throughout a watershed. Using this form, field peraoiuoel can measure, 
describe, and interpret landforms and erosional problems in a consistent and tmifonn manner. 
In. addition, data are most useful if they are collected in a computerised database format that 
will allow for inventoiy mfoimatioii to be rapidly searched, analyzed,, and used to prepare a 
work plan for implementation.

Based on field observatioiis and interpretive remarks provided on this form, and developed, 
■througli additional site inspections, land managers will be provided with a prioritized Hstang of 
the most oitical, ongoing, and potential sediment sources within each basin.

The foDowinf text is provided to help explain the intent and meaning of many of the questions 
and to suggest the format of possible answers, contained on the Inventory Data Form. Not all 
questions are applicable for each site identified in the field. Only those questions which are 
applicable for a site should be answered, and only the type of answer allowed (e.g., “Yes” or 
“No’ or a number) should be given. Comments can be made in the comment sections. The 
questions are largely self-explanatory; therefore, no instructions for use of the landslide form 
have been provided at this time.

1. Site nnmher— The identification name or number given tMs specific site. Each 
site should have a unique ED numher for future reference; the number is shown on 
an aerial photo mylar overlay. The nmnber is also used to identify each site in 
database searches.

Mileage— For each site that could be reached, by a vehicle, a mileage figure is 
logged on the photo overlay map and on the ccmiputerized data sheet. Mileages are 
fypicafiy given from the start of the road for each site that could be reached by 
vehicle. If the road was not driveable, the word “WALKf is used instead of a 
mileage. The length of walking-roads is then determined from digitiznig maps or 
aerial photographs.

Photo— The flight Ime and frame of the air photos used for mapping. Origmal 
field mapping mformation is contaiiied on an acetate overlay for each of the aerial 
photos covering the assessment area.

4. Sketch?-— Have you made a sketch of the site on the back of the data form?

2.

3.
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5. Road name— The name of the road upon wMch the site is located or closest to. 
Many roads have posted names, such as the #500 Eoad. Other roads will be un- 
named, and you will have to develop a logical nnmberiiig systein.

6. Maintained (Y, N)-— Is the road currently being mamtamed? Is there evidence of 
maintenaiice acfedties havmg been performed recently?

7. Abandoned (Y, N)-— Answer “Yes,” if the road is abandoned or blocked and 
unmaintained. The road may still be driveable, but it is classified as abandoned if 
there is no obvious mamtenance to the culverts, the ditches are not cleaned, and 
vegetation is overgrowing the roadbed. Spur roads are also considered abandoned if 
they axe completeh’ and permanently blocked at their beghming. Gated roads are 
not necessarily considered abandoned, but they may be. If the road is not 
abandoned, then it is considered maintained.

8. BriveaMe (Y, N>— Could you drive on the road, or are there obstmctions, 
washouts, or vegetation that make it impossible?

9. Iiispector(s)— Use the names or initials of the mventoiy crew.

10. Date (mappecl)— The date the field mapping for tMs site was carried out-

11. Watershed— The name of the watershed (from the map or from the landowner).

12. Year built— TMs is the first year the road showed up on aerial photographs. This 
is not likely the year it was constracted. The constniction Mstoir for roads in the 
assessment area is obtained from maps and aerial photographs.

13. Treat CY^— The answer to thi.s question represents the final recommendation as 
to whether on not this site should be treated. It is answered “Tf” if the site should be 
treated, “Y?” if the site should be treated or if equipmeiat doing other work is at or 
near the site and “N” if this site is not recommended for treatment.

14. Sediment yield CY, N)— Will this site yield sediment to a stream channel if it is 
left untreated? If this question is answered “N,* then yon probably don’t need to fill 
out a data sheet (its not a site).

15. Upgrade?— Are the recommended measures aimed at upgrading and 
stormproofing tMs road?

16. Decomimissioii?— Has tMs road been decommissioned or is it being recommended 
for decommissioiiiiig?

17. Problem type (circle)— CSxcle the appropriate typ®(s) of problems at each 
locality. (Note—gulhes are new channels that have a cross sectional area over 1 
square foot (1 inch by 1 inch). GuBies are caused by concentrated surface runoff 
(often below culvert outfalls, on skid trails or on large bare areas such as landslide 
scars), or by stream diversions. AnyUang smaBer is considered a lill and is lumped 
with surface erosion processes. Streambaiik erosion is often natural and 
unavoidable, but can be accelerated by the buildup of bed deposits in the channel, 
deflected stream flow caused by landslides or debris in the channel, or by increases 
in discharge.)
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18. Bead fill fafluare (Y, N)— TMs mvolves the outside edge of the road prism where 
loose material was pushed over the side during road construction. These failures 
can show up many years after constmctioii.

19. Lamchiig fill failure (Y, H)— TMs involves the outside edge of the log landing, 
where loose material was pushed over the side during landing constructioii. These 
failures can show up many years after construction.

20. Deep-seated sKde (Y, N)— THs feature usuaUj covers fairly large areas with 
multiple scarp systems running through natural slopes and/or across roads and sHd

inactive scarp systems, and episodic, seasonal movement from several feet to several 
hundred feet annually. Some may not move ammally. Most deep-seated landslides 
are difiacult and expensive to controL They usually involve much more than just the

21. Cutbaiik slide Cf JCl— THs is a landslide that is confined to the cutbank on the

Br
the road and down-slope into a channel. Cutbaiik slides are usually just

, “-------------- ^ —•<------------— ----------------

no agns of movement in the last several years), but the scarps and other indicators
suggest that during an especially large storm the in stability coi
and fail or move downslope. There is still material ready to go.

is the slope of the natural ground below the base of the fill slope, not the slope of the 
road M looiang from the outside edge of the road. You will have to go down to the

intermittent, or perenmal streams cross a road. The crossing may be a cuiverted

27. Diameter (CMPXin inches)— THs is the culvert diameter, in inches. Tj^ical 
choices include 12, 18, 24, 30, 36,42,48, 52, 60, or 72. Measure each culvert with a
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28. Pipe conditiciii {0,CJEl>r’)— "This question requires three answers: the inlet, the 
outlet, and the bottom of the culvert pipe. O = OE; C = Crashed.; R = Rusted 
(severe, to the point of having holes in the bottom); P = Plugged (anytMng over 
about 20 percent blocked should be marked ‘plugged”).

29- HeadwaJJ height (inches)— HeadwaE height measurenients axe only made on 
stream crossings with culverts. Measure the vertical height firoin the bottom of the 
culvert inlet to the lowest point in the stream crossing fill where the water would 
begin to flow out of the crossing and down the ditch, or over the fill onto the road. 
Some headwall height measurements will be made to the low point cm the inboard 
edge of the road and others will be made to the ditch. You have to detennine the 
location of the low point and iniicate where water would flow if the culvert were to 
plug.

30. CMP slope (percent)— What is the average slope of the culvert? This
measuremetit can be taken by looting up the culvert from the outlet, or down the 
culvert from the inlet. Use a clinometer. If the culvert is straight, you can place 
your clipboard in the culvert inlet, put your clinometer on your clipboard, and read 
out the slope gradient.

31- Stream class (I, II, HI)— These axe the stream classes used by CDFG and the 
CDF. Class I waters are fish bearing at some time of the year. Class II waters 
npport aquatic life (e.g., insects and amphibians) or at least a portion of the year. 
Class ni waters move sediment, but do not provide any habitat for aquatic hfe, but 
do show evidence of moving sediment to Class I and II waters.

32- IHtcWroad length (feet)— The length of road and ditch winch contributes surface 
runoff (and fine road sediment) to the stream crossing.

33. Percent wasted, out (percent)— If the crossing is eroding, how much of it has 
gone? Is it 10 percent washed out, or is it 50 percent washed out? If it is completely 
washed out, you put “100.” Cuiverted stream crossings can wash out by havmg 
stream flow over the fill, by having extreme culvert outlet erosion, or by havmg a 
Humboldt log crossing develop sink-holes and subsurface gully erosion.

34. IHversioii potential (If, N)— Does the cxossmghave a Mgh diversion potential 
(DP)? (Y or N) That is, if the culvert plugged, would flood waters spill over the road 
and back into tiie stream channel (no DP) or would the water flow down liie road or 
ditch (high DP). All stream crossings (where roads cross over stream channels) 
have either no DP or a Mgh DP, There are no other choices. If the crossing has no 
DP, overflow might cause thb fill to he washed out, but the streamflow would not be 
diverted out of its channel. If the crossing has a Hgh DP, the fill crossing at the 
point of diversion, would not wash out, but a gully would form down, the road, in the 
ditch, and/or where the water left the road and crossed the slope.

35. Diverted (Y,K)— Is the stream currently diverted down the road?

36. Plug potential (H, M, D— TMs is the estimated potential for tMs culvert (or 
Humboldt log crossing) to plug with sedimeiit or woody debris (Hgh, moderate, or 
low). It has Hgh potential to plug and fail if the capacity is too small, or if the 
culvert could be easily plugged. THs is also an, estimate of how Hkely the culvert is
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to plug in the next big storm. The amount of mobile organic debris and sediment 
being transported in the chaimel amd whether an adequate trash rack is io place 
(some crossings work fine without a trash rack because little debris moves in the 
channel during storms) are considered.

37. Channel gradient (percent)— The slope of the natural channel upstream from 
the stream crossing, in percent. Do not measure the chaimel gradient in the flat 
reach influenced by the stream crossing and culveit inlet.

38. Channel dimensions (W, D)— The dimensions of the expected flood flow (peak) 
natural channel width and depth, measoied in feet, upstream from the crossing in a 
section of stream unaffected b3^ the stream crossing.

39. Sediment transport (H, M, D— This is the relative capability of the stream to 
transport sedunent (and thereby move sediment and debris down to the culvert 
fadet) (answered—Hgh, moderate or low). THs is a subjectiYe and relative 
observation that has to be calibrated in the field.

40. Erosicm potential (BE, M, ]L)— The estimated potential for additional erosion is a 
judgement call, based on observations already taken, as to the potential for 
adiilaoiial, significant erosion at this site. This is a probability estimate, not an
estimate of how much erosion is 
moderate, or low.

likely to occur. The answer is either Hfh,

41. Past erosion Cyajrcis)— The volume of past erosion (cubic yards) at the site is 
recorded. The volume is typically derived firoro. field measurements. Width, depth, 
and length measurements can be recorded here also. If the feature is complex, 
several different measurements may be given to account for the entire feature.

.42. BeKvery (percent)— THs is an estimate of the percent of the past eroded material 
that was actuaDy delivered to the stream channel system.

43. Future erosion (yards)— TMs is the estimated volume of future erosion. It is 
determined by taking area measurements in the field and calcnlatiiig the size and 
volume of potential erosion that woulii be generated. THs question rails for an 
estimate, but the estimate is based on field observations and measurenients. For 
existing gullies, potential and existiiig landslides, and potential stream crossing 
washouts, it is possible to estimate the volume of future erosion that is likely to 
occur.

— Volumes are easiest to estimate for potential stream crossing washouts, 
because the fills placed in the channels when roads are built are fairly 
regular in shape, and you can assume most of the fill would eventually be lost 
if the culvert plugged, and the crosshig washed out by fluvial erosion.

- Next, over steepened landings generate limited volumes of sediment when 
they fail by debris .sliding and these quantities can be estimated fairly easily.

- Existing, elilargmg gulhes lengthen, widen, and deepen until they become 
stable, and the final dfinensions (hence volumes of fatuxe erosion) may be 
estimated. Indeed, many existing gullies that were formed during major 
stoim events and stiH look raw may already be largely stable. Most sediment
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to be eroded from these features may well be limited to p'adual bank retreat 
and collapse,

- Debris slides (landslides) generated from steep headwater sw’ale areas 
(usually where they are crossed by roads) are Hmited in size at the point of 
origination. However, debris slides generated at these sites often grow much 
larger as they move down the steep channels and scour debris from the 
channel bed. This may make their final volnioes much larger than that 
estimated at the initiation site itself- Use your best judgement, and base 
your volume predictions for such features on occurrences that have been 
docmnented or observed in your area. If your estimate includes additions of 
material scoured from channels and downslope areas, wa these debris torrent 
mechanisms, mate sure you differentiate the two sources on the check, sheet.

— Hie future volumetric yield of large translatioiial landslides can be difficult 
to estimate, largely because they move episodically, they move at 
unpredictable rates, and they occasionally become self-stabilized after 
moving for a period of time. Such sKdes typically are bounded by scarps or 
other natural features that place an upper bound on the amount of material 
that is likely (or possible) to move downslope and into a stream channel. 
However, this is an upper Kmit and not a reasonable estimate of the ejqiected 
fnture volume. Instead, an estimate is made of what portion of the mass is 
Kfcely to move downslope before the feature eventually stabilizes. Potential 
volumetric contributions from debris slides and other fast mass movements 
can be predicted much more easily than yields from episodically active 
translational landslides.

44. Futuure delivery (percent)—- Will future eroded sedimeiit enter a stream channel? 
If any of the future eroded sediment will enter a stream channel and could 
eventually be washed to downstream areas, flien there will be deMveiy. If all the 
eroded sediment will be stored on the slope and never move into the stream system, 
tihen there will be no delivery. This is an estimate of how much sediment (expressed 
as a percentage of the volume of expected erosion) that is likely to be delivered to 
the stream channel.

45. (WxIjdJ)— Measurements of the potential erosion feature, expressed as average 
width X length x depth. If the feature is complex, several different measorements 
may be given to account for the entire feature. These measurements describe the 
area assumption used by field personnel to detemmie fixture erosion volumes.

46. Comment on proTbleiii(s)— The smnniary comments for each site generally 
describe the nature of the erosion problem and important site characteristics. The 
STiin,in,aiy commejits section will help the reader quickly gain a feel for the site 
without having to read all the detailed questions that follow.

47. Treatment iminediacy (BL, Bf, D— The subjective answer to this question lets 
you decide if the work must be one right now! or later. Is the feature falling apart 
and going to change dramatically this coming winter? Does erosion at this site 
seriously threaten important downslope or downstream resources (e.g., spawn in g or 
rearing areas)? Answer Mgh, moderate, or low (low means it is not urgent, but 
erosional problems or potential erosion source should be corrected in the future).
The answer to this question helps field personnel to sunmiarize how critical it is to
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perform erosion control work at tMs site. TMs answer is based on the severity' of 
the potential erosion, its volume, its predicted activitj- level, and the sensitivity of 
the resources at risk,

48. Complexity (H, M, L)-— A subjective estimate of the difficulty of performing the 
recommended treatment. For example, a simple stream crossing excavation, or the 
excavation of a small unstable fiH along the outboard edge of the road would usually 
be categorized as low complexity. On the other hand, a 1,000-cubic-yard excavation 
of a Humboldt log crossing which will require constmetion of a lower access road 
and dump track endhauling may be classified as a Mgli complexity site. It is best to 
explaia your reasons in the comment section at the bottom of the data sheet.

49. Mulch area (sqiMtre feet)— This is the eipected area that will be bared by heavy 
equipment operations. This area may need mulehing and seeding to control erosion 
after operations are complete. Many sites located away from sfream channels wiH 
not need these treatments. Only if bare soil could erode and be delivered to a 
sfream channel is there a need to mulch and seed.

50. Possible treatments— is placed next to recommended treatments. “Excavate 
sofl” is reserved for excavations where the soil vriB be permanently removed, from 
the site (thus, replacing or installing a culvert is not marked “excavate sofl* because 
aH the dirt is placed back in the hole—if some dirt is permanently removed from the 
wort site, then mark “excavate soil”).

51. Total volume excavated (yards)— This is the total volume of material wHch 
must be excavated from the unstable fiBslopes or stream crossings at tMs site. TMs 
volume is used to help predict costs and equipment times needed to perform the 
excavation work. In addition., it is used to help detennine whether endhauling will 
be necessary to dispose of spoil from the site. This is actually the estimated volume 
of material that wiE have to be excavated from the stream crossiag site to prevent 
future erosion and sedimeiit deKvety. In. naany cases, because the streambanjks 
must be sloped hack to a stable gradient, slightly more sechment will have to be 
excavated from the crossing than would eventnaHy fail or be washed away by fluvial 
erosion. The computational field procedure for estimating excavation volumes is not 
described here.

52. Volmne put back in. (cubic yards)— This is the volume of material that is to be 
put back in the “hole,” as in a new culvert installatioii or a culvert replacement.

53. Volume removed {cnbic yards)— This is the volume of excavated material that 
will not be put back into the excavation hole. A good example would be the 
excavation of unstable sidecast material— none would be put back in and all of it 
would be removed. Express these numbers in cubic yards.

54. Tolume stockpiled (cubic yards)— Estimate the amount of exca^’ated spoil that 
can be stored onsite.

55. Volmne endhauled (cubic yards)— Prom measurements in the field, the 
available storage volume is calculated and compared to the total excavated volume 
to determine the need for endhauling equipment. If local storage is insufficient.

C»MY DOCllMEK13WCF-3-t>OC • laW P-124



additional storage sites will have to be fotmd in nearby areas along the road.
. Endhauling requires dump trucks.

56. Excavation production rate (emlbic yards/kr)— State the prodnctLon rate 
(excavation rate) you have used for tMs site to calculate the needed equipment 
hours. Use the conmieiit section at the bottom of the page to itemise how many 
hours of each piece of equipment are assigned for each task and sub-task.

57. Equipment hours—- If a piece of equipment is to perform several different tasks or 
subtasks, then list the individual times that combine to add up to total equipment 
time for each piece of equipment.

— Excavator (lurs)— Estimated hours of excavator time needed for direct 
excavation at the work site. TMs estimate does not indude travel time or 
other miscelaneous tasks. "

- Bozer (crawler tractor) dn-s)—- Estimated hours of tractor tme needed 
for direct excavation at the work site. TMs estimate does not mclude travel 
time or other miscellaneons tasks.

- Dump tracks (krs)— Estimated hours of dump truck time needed for 
endhauling excess spoil to stable storage locations.

- Grader (hrs)— Estimated hours of road grader time needed for direct 
excavation and road work at the work site. This estimate does not mclude 
travel time or other miscellaiieoiis tasks.

- Loader (krs)— Estimated hours of loader time needed for direct excavation 
at the work site. TMs estimate does not include travel time or other 
miscellaneoiis tasks.

— BacMioe (hrs)— Estimated houxs of backhoe time needed for direct 
excavation at the work site. This estimate does not include time for • 
travelling or other misceHaneous tasks.

— Labor (hrs)— estimated hours of laborers needed to perform' such tasks as 
culvert installation, culvert cleaniag, etc,

- Other— This category is reserved for any other tasks or equipment not listed 
above.

o8, Comineiit on treatment— Included in tMs comment section are estimated 
equipment hours needed for hackhoes, dump 'trucks, e'fcc. In addition, dptnilg for 
equipment or labor 'treatmen'ts and logis'tics may be outlined in "this comment. You 
shoTPild tty to fill this conament with useful inform atinn
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Attachment 4: Changed and Unforeseen Circumstances
I. THE “NO SURPRISES RULE”
The “No Surprises’' role (Rule) generall}' proiides that, as long as the HCP is being properly 
implementeii, the federal government will not require additional land or money from the 
permittee in tie event of unforeseen circmnstances, and that any addioonal measures to 
mitigate reasonably foreseeable Changed circumstances will be limited to those changed 
circmnstaiices specificaBy identified in the HCP (and only to the eident of the mitigation 
specified in the Plan).

The Rule has the foUowing two major components;

2.

Chaiiged- Circiimstances— If additional coiiser\'ation and mitigatioii measures 
are deemed necessary to respond to changes in drcnnistaiices that were provided for 
in the HCP, the landowner will be expected to implement the measures specified m 
the HCP, but only those measures and no others.'

Unforeseen Circiiiiistances— The wildlife agendss wiQ not require the 
connnitment of additional land, water, or financial compensation., or additional 
restrictions on the use of land, water, or other nataral resources, even upon a 
findiiig of unforeseen {drcumstances, unlegs the landowner consents. Upon a 
finding of unforeseen drcumstances, the vrildlife agencies are limited to 
modifications withdu conserved habitat areas and the HCPs operatoig conservatioin 
program. Additional conservation and mitigatioia measures wSH not involve the 
commitment of additional land, water, or financial compensation, or additional 
restrictions on the use of land, water, or other natural resources.

“Changed cdrciiiiistaiices” are those changes in drannstanccs affecting a species or geographic 
area covered by an HCP, that can reasonably be anticipated by the landowner and the wildlife 
agencies at the time of preparatioii of the Plan, and that can. be planned for.

“Unforeseen circmiistances* are those changes in circumstances wMch are not “changed 
circMnstances,” i.e., those changes in cdrcumstances affecting a species or geographic area 
covered by an HCP that could not reasonably have been anticipated by the landowner and the 
wildlife agencies at the time of the HCP development and that result in a substantial and 
adverse change in the status of a species covered fay the HCP. The wildlife agencies bear the 
burden of demonstratiiig that unforeseen circumstances exist, using the best available scientific 
and commercial data availahle, and considering certain specific fectors.

Consistent with the Rule and long-established agency practice, the HCP Implementation 
Agreement (lA) includes provisions restricting the authority of the agencies to require 
additional mitigation measures from PALCO to provide for the conservation of the covered 
species.
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II. DYNAMICS OF COASTAL PACIFIC FORESTS- FIRE. WIND, FLOOD,
LANDSLIDE. AND EARTHQUAKE CHANGED CIRCUMSTANCES AND UNFORESEEN 
CIRCUMSTANCES

INTRODUCTION
The forest ecosystems on PALCO’s lands present the context within which this plan is prepared. 
These ecosysiems are by no means static; they are dynamic and are regnlariy impacted by 
various physical processes that shape and reshape the habitat for affected resident, transient, 
and migratory species which occupy those lands drnmg some or aE of their natural history. 
Indeed, the many aquatic, avian, and terrestrial species for whose conservation Hhs plan is 
crafted evolved in close association with this ever-changing mosaic of biological elements. 
However, drcumstances on industrial tunberland may be much changed today from origmal 
natural conditions, and the rate at wMch changes now occur from land management may be 
accelerated over evolutionary processes.

Briefly, the physical processes which affect the biodiversity and landscape ecology of PALCO 
lands are nsuaDy of low intensity, and they are generally quite confined in geographic extent 
and significaiice of impact. Nonetheless, historically in some forest enviromaents, physical 
processes have on rare occasions been of “catastrophic” intensity, from the standpoint of impact 
to indiridnal plants and ammals, amd these can affect large areas of the forested landscape.
The very term “catastrophe” means a sudden, unexpected disaster, for wMch there can be no 
preparation. The term, mtensity, periodicity, and scale of such “catastrophic” events remain, 
stochastic, impossible to predict, and they axe inevitably differentially applied across the 
landscape.

That physical processes can significantly alter forest habitat has been a substantive 
consideration in the development of tMs Plan, Below, we briefly summarize why we believe 
such possibifcieE are sufficiently remote as to require no further or additional land 
management restrictions beyond those described below as the appropriate response or range of 
responses to a particular changed circuinstaiice.

The human perspective of processes acting on ihe physical and biological environment is 
generally narrow and limited, given, the temporal and spatial context of the occinxence and 
frequency of such events. But it is important to understand the dynajnics of the relationsHp 
between the physical processes at work in the forest environmeiit and their effects upon forest 
habitat. This imderstaiidiiig is enhanced by observing both the present relationship and the 
physical record left in location geology, tree rings, soil profiles, relic tree distributions, etc.

The marbled nmirelet, the coho salrno-n the northem spotted owl, and other forest and aquatic 
species embraced within tHs habitat conservation plan were no doubt present in North America 
prior to the arrival of the first Native Americans, and their populations were doubtless affected 
by changiiig climatic conditioiis, just as were the first Native Americans in North Ajnerica (see 
Hoffecker, et al, 1993 for perspective). Indeed, the coastal areas of southern Alaska and British 
Columbia (and much of Washington), where marbled murrelets are now most abundant, were 
under ice, and forests were absent, during the last glacial maxrma (see interestuag presentation 
in Kelou 1991). Obviously, marbled murrelets and other forest-related species subsequently 
successfully colonized the forests of these areas. Since then, they have persisted in the presence 
of forest processes, including the effects of fire and wind, flood, earthquake and landslides, on 
forest eco^stems and structure.
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Presenied here is a short review of Kteratuxe on fires, windstomas, and other physical processes, 
a-nr! their effects on the coastal forests of the Pacific Northwest. In addition, our observations of 
forest smictnre relative to these processes on PALCO lands are presented. This reiidew is not 
ezhanstive of the primary technical literature, although such references are cited, but in the 
mail relies on technical review articles. Unfortunately, the literature on this subject is derived 
from few locations in the region, and summary statements are necessarily general in nature.
The vast emdronroental heterogeneity of the forests of the region compounds the difficulty 
encountered in any attempt to predict the likelihood or scope of these kinds of events, or the 
potential for the effects and impacts they may pose.

The relationship between fire, flood, and other physical processes in the stmctore and 
composition of forest communities has been appreciated for a considerable period of time. In 
general, there is a grownag awareness of the role and importance of fire, and to a lesser degree 
windstorms and other more localized disturbance agents, in the majntenance of animal 
f.nnTmiinitias and habitat within the North American landscape, indndmg the Pacific Northwest 
coastal forests (see e.g., EranHiii and Dyxness, 1973; Brown, 1985; Henderson et al., 1989; 
Morrisoii & Swanson, 1990; Agee, 1991).

It is generally appreciated that fire events, especially catastrophic events, effect immediate 
changes in vegetatioii stractare and contaiiied animal commimities fQnirm, 1990 and contained 
references). Such changes are also known for forest areas (Huff et al., 1985). There is little 
doTifat that large, catastrophic fires, wmistorms, and other significant enribronmeiital events 
have. Just as did the eruption of Mt. Saint Helen’s, the potential to impact members of local 
autmal communities through changes in supporting habitats. However, it is abo quite apparent 
that the populatioiis of many spedes have survived in the presence of periodic fires, floods, 
earthquakes, and windstonns within their occupied ranges and habitats, as they occur in 
present forests. More likely than not, most species will contmue to survive with populations of 
snScieiit size, distribution, and connectivity to successfully avoid concerns for genetic isolation 
and stochastic deunograpMc events.

The Role and Effacfs of Fim

Fjtb can be a significant agent in determining forest stractare in the Pacific Northwest, but its 
effects, intensity, and frequency vary considerably (Agee and Edmonds, 1992). Although it is 
possible to generalize that fire is an important element in forest ecology, it is not possible to 
specify the impacts of fire on any given area. This is so because invariaHy, fires are not 
unifoniily distributed through time (Morrison and Swanson, 1990), the areas affected often 
differ markedly (Henderson et al., 1989), and the intensity and scale vary considerably 
(Henderson et al., 1989; Moniscui and Swanson, 1990). Regional examples of the role of fire 
over the past several hundred to thousand years demonstrate tHs variabffity.

The Ol3Tnpic Pemnsula of WasMngton, the site of the Olympic National Park and the Olympic 
Nafional Forest, is well known for the large variation in. rainfall and plant communities. The 
Olympic Peniasula also provides important habitat for a variety of at-iisk fish and wildlife 
species. Much of the forest of the Olympic PenHsula is theoretically witMn the known daily 
fli^t range of nesting marbled murrelets, for example. Generally, the western lowlands of the 
Olympic Perdnsula, an area of signjficant rainfall, are witMn the Sitka Spruce Zone, while the 
eastern and norfheastem lowlands, areas of lower rainfall, are within the Western Hemlock 
Zone {Franklin and Dymess, 1973: Henderson et al., 1989).
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Ere is relatively iinimportamt as a process in the Sitka Spruce forest, where a fire return rate 
(i.e., average interval between fires) of 900 years is observed. There were few fires in the last 
700 years, and these were generally in dryer southern aspect areas and were relatively small in 
area (Huff et al., 1985). In contrast, in, the Western Hemlock forest, fire is a sigmficant process 
in the ecosystem; most areas in tMs forest ty^pe have btimed several times in the last 700 j'ears. 
Yet, even in tHs area, the fire return rate, for large intense fires, is 234 years. The last 
catastrophic fire in this area of landscape proportions only burned about 2,700 acres 
(Henderson et al., 1989).

The relatively infrequent occurrence of significaiit fire events in the wet lowland Sitka Sprace 
Zone on the Olympic Peninsula (Henderson et al., 1989) is likely representative of the role of 
fire in this zone from s’onthem Alaska to northern Califomia, where it blends into the coast 
redwood forest, a special type of the Sitka Spruce Zone (FranMin and Dymess, 1973). THs is a 
comnmnity of long-Hviiig tree species where reproduction may be limited to openings in the 
forest from windthrow or other mortality of trees. As the cited authors note, in the Olympic 
Earn Forest reproduction is from downed logs and seedlings, and there are few places where fire 
has allowed Donglas-fir to estabfish.

Along the Pacific Coast in Washington and Oregon, the Western Hemlock Zone Ees inland from 
the Sitka Spruce Zone and is usually drier than the latter zone. As shown, fires are more 
commoii and more intense withiii the Western Hemlock Zone. However, vritHn tHs zone, there 
is a gradient in the intensity, scale, and frequency of fires (Agee and Edmonds, 1992), and 
perhaps all of this zone has burned over the past several hmidred years. Douglas-fir is often 
doroinant or the sole domiiiaiit in rural stands and Douglas-fir dominates large forest areas 
(FrankKn and Dymess 1973). Along much of the Oregon, coast, fire intervals vary from 90 to 
160 years, to 500 years Mand at the crest of the coast range. Yet, there are many examples of 
400- to 600-year-old, old-growth stands.

Fire plays a role in detenniniag the structure of coast redwood forests. Indeed, Pranktin and. 
D3rmess (1973) state “Almost all the large Icoast redwood trees] bear massive scars suggesting it 
may be a serai species dependent upon fire for reproduction.® Others (Agee and Edmonds,
1992) have noted that south of Eureka, fires of moderate intensity were fairly frequent in 
occtmrence. They report fire intervals of 50 to 500 years in the coast redwood region. Other 
anlhors have reported low njtensi'ty fires in the redwood zone may have return intervals as low 
as 12 to 20 years. However, stand replaciiig fires axe apparently very rare events.

Site-specific susceptibilities to fire are evident in the redwood forests of northern CaHfomia.
For example, compared to aHuvial floodplain areas, fire is likely to be more common in areas of 
topographic reEef within the coast redwood forests (e.g., ridgetops). On PALCO lands, although 
there are specific site or stand peculiarities, fire scars are commonly evidenced on large coast 
redwoods and Douglas-firs, indicating both the widespread occurrence of fire and the pariaciilar 
resistance of these mature trees to consumption by fire. In some old-growth stands on PALCO’s 
lands, however, distiiict age classes are evident. These observations suggest the presence of a 
relatively stable old-growth coast redwood forest subject to fires of moderate intensity, but 
occuEring on a scale of centuries. Again, the impMcatioii is that fire, although present, is not 
leading to stand destructionL and replacement, except on a scale of centuries.

In light of this analysis, it is not reasonably foreseeable that stand-replacing fibres will occur on 
PALCO’s lands during the life of this conservatioii plan. Thus it is imiiecessary to provide for
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new, different, or additional mitigation or conservation, mclndiiig management restrictions or 
reserve confignratioiis based on any speculation that such effects could occur.

Fire Changed Circumstances

Wildfires (iacluding, but not Mmited to, those origmatiiig from timber operations and prescribed 
burning) that cover 20 percent or more of a planning watershed but are 5,000 total acres or less 
constitute changed circumstances.

In order to mitigate the impact of such changed droimstaiice fires on aquatic species, PALCO, 
in cooperation and consultation with the wildlife agencies, will conduct an expedited watershed 
analysis on the hydrologic nmt impacted by any changed circmnstance fire.

The analysis will start as soon as the requisite personnel from PALCO and the wildlife agencies 
required for the smalysis can be made avadlable. If watershed analysis has been performed 
previously for such an HU, then the affected area wil be revisited. If the area has not been 
analyzed prior to the changed carcumstaiice. then it wifl be made a prioriiy for analysis.

If multiple fire changed dreamstances occur close enough to each other in time such that the 
response wil be significantly delayed due to lack of availahle personnel, PALCO will confer 
with the wildlife agencies to prioritize the analyses wMch have to be conducted as a result of 
the changed drcumstance-

The outcome of watershed analysis will be the development of appropriate measures to 
minimize, to the extent practicable, the occiurence of sediment inputs that could accumulate 
with the fire event and exacerbate negative impacts to the waters and aquatic covered species. 
As required, by the watershed analysis process, the wfldlife agencies shall establish the site- 
specific prescriptions for implementatioii upon the completion of the watershed, analysis. 
Ongoing covered activities may continue to utilize the existing Aquatics Conservation. Plan 
measures until the new prescriptioiiB are developed. However, as the wildlife agencies deem 
necessaiy, in consultation with PALCO, measures will be promptly implemBnted to minimize 
adverse effects prior to completion of the watershed analysis.

Fire Unforeseen Circumstances

Fire uiiforeseen circumstances constitute any fire as described above that covers more than 
5,000 total acres.

The Role and Effects of Wind

‘Wrndstorjus can be a major process in the coastal forests of the Pacific Northwest (Agee and 
Edmonds, 1992; Henderson et al., 1989). Once away from the coast, wjndstorms are not as 
regionally important, although limited areas of Mow-downs and damage along stand edges do 
occur.

In the Sitka Spruce Zone, windthrow may be the primaiy disturbance factor acting on the 
forest, as opposed to fire in doer, more inland areas (Agee and Edmonds, 1992). This degree of 
importance is identified for this zone from Oregon north through southeast Alaska, where large- 
scale windthrow events are Hkely to occror several times each century. Generally, the same area 
is not affected by each storm. Local topography affects the pattern and severity of wiiidtlixow. 
On PALCO lands, wind-fallen trees are a common, but localizeti, occurrence. Windthrow in 
riparian leave strips or buffers occurs and is expected in the future, but such vrindthrow is 
almost always limited to inolividu.al trees'or groups of trees. Small-scale windthrow is
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wittdtlirow wMch causes less impact than the complete blowdoTOi of 200 feet, measured along 
the length of the stream, of trees witMn the riparian, zone of Class I and Class II streams. This 
smah-scale windthrow is a normal and expected part of the forest ecologj* and was 
contemplated when the mitigation measures for this Plan were designed. Small-scale 
windthrow is not expected to have a significant adverse impact on stream shading or water 
temperatures and will have the beneficial effect of introducing large woody debris into streams 
that cuxxenitly lack tMs habitat fonning element. Thus, small-scale windtiirow does not pose so 
substantial an impact as to threaten an adverse change in the status of any covered species and 
may actually benefit aquatic species (Lisle, 1998, in press).

Windthrow Changed Circumstances

A wittdstorm wMch results in the complete blowdown of between 200 and 500 feet, measured 
along the lengtij of the waters, of the trees within the RMZ of any Class I or Class H waters is a 
changed circmnstance.

In order to mitigate the impact of such changed circmnstaiice windthrow on aquatic species, 
PALCO, in cooperation and consultation with the wildlife agencies, wiH conduct an expedited 
watershed analysis on the hydrologic unit impacted by amy changed drcomstance windthrow,

, The analysis wM start as soon as the requisite personnel from PALCO and the wildlife agencies 
required for the analysis can be made available. If watershed analysis has been perforined 
previously for such an HU, then, the affected area will be revisited. If the area has not been 
analyzed prior to the changed circumstance, then it will be made a priority for analysis.

If multiple windthrow changed circumstances occur close to enough each other in time such 
that the response will be significantly delayed due to lack of available personnel, PALCO will 
confer with the wildlife agencies to prioritize the analyses wMch have to be conducted as a 
result of the changed circumstance.

The outcome of watershed analysis win be the development of appropriate measirres to 
minitnize, to the extent practicable, the occurrence of sediment inputs that could accumulate 
with the fire event and exacerbate negative impacts to the waters and aquatic covered species. 
As required by the watershed analysis process, the wildlife agencies shall establish the site- 
specific prescriptions for implementatioii upon the completion of the watershed analysis. 
Ongoiioig covered activities may contunie to utilize the existiag Aquatics Conservatioii Plan 
measures until the new prescriptions are developed. However, as the wildlife agencies deem 
necessary, in consniltatioii with PAlLCO, measures will be promptly implemented to minirnize 
adverse effects prior to completion of the watershed analysis.

Windthrow Unforeseen Circumstances

A windstorm wMch results in the complete blowdown of more than 500 feet, measured along 
the waters, of trees witMn the RMZs of any Class I or Class II waters is an unforeseen 
circuinstaiice.

The Role and Effects of Landslides

Landslides are known to have local and often signaficant impacts on plant coromuiiities (e.g., 
Brown, 1985). Dependiig upon their severity and scale, landslides can open up smeas witMii 
otherwise continuous and closed forests for new reproduction.. In addition, landsEdes are an 
nnportant source of gravels and cobbles in streams. Evidence of landslides is observed more 
often in areas of high topograpMc relief with unstable surface soil proffles.
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Within the area of the coast redwood forest of northern Cahfomia. the effects of landslides in 
creating gaps for new reproductjon are of greater significance than in other forest areas more 
subject to stand/forest replacing catastrophic events. Within the coast redwood forests, 
landslides are of relatively frequent occurrence, on the scale of decades. Landslides may have 
the potential to eliminate small patches of wildlife habitat, but these events are both impossible 
to predict and unlikely to have a eumulatively significant effect upon terrestrial species, given 
their wide distribution over the landscape and hmited individual scale. By contrast, landslides, 
depending on their magnitude, can have a significant negative effect on aquatic invertebrates 
and fish

Accordingly, conser^'atioii and mitigatioii measures for aquatic spedes within, tMs plan were 
designed both to address sediment and other habitat effects from past landslides and, through a 
comprehensive series of stream buffer prescriptions, land management restrictions, geologic 
surveys, and sediment momtoring, to avoid significant adverse impacts from management- 
induced landslide and mass wasting events in the future. Landslides wMch cause sign ill cant 
alteration of the m-sn-eam habitat condition to less than 10 percent of the total length of aB. 
Class I and Class II streams in any planning watershed are part of the oriinaiy ecology of the 
forest and, are adequately addressed by the esisting conservation and mitigatioD measures.

Landsude Changed Circumstances

A landslide or landslides that cause, or are substantiaEy Ekely to cause, alteration of 10 to 80 
percent of the instream condition in any Class I water, and a landslide or landslides that cause, 
or are substaatially likely to cause, alteratioii, of 10 to 80 percent of the instream conditioii of 
the total length of ah Class H waters in, a planning watershed constitutes a changed 
cirtttmstance for the planning watershed or watersheds where the landslie(s) occurred up to 
the level at which the landslide(s), become an unforeseen circunistaiice.

In order to mitigate the impact of such changed circumstaiice landslide(s) on aquatic species, 
PALGO, in cooperation and consultation with the wildlife agencies, will conduct an expedited 
watershed analysis on the hydrologic unit impacted by any changed circumstance landshdeCs).

The analysis will begm as soon as the requisite personnel from PALCO and the wildlife 
agencies required for the analysis can be made available. If watershed, analysis has been 
perfoxmed previously for such an HU, then, the affected area will be revisited. If the area has 
not been analyzed prior to the changed cirCTumsta-nce, then it will bs made a priority for 
analysis.

If multiple landslideCs) changed circumstances occor dose enough to each other in, time such 
that the response win be significantly delayed due to lack of available personnel, PALCO will 
confer with the wildlife agencies to prioritize the analyses wHch have to be conducted as a 
result of the changed drcumstance.

The outcome of watershed analysis will be the development of appropriate measures to 
rniniinize, to the extent practicable, the occmrence of sediment inputs that could accumulate 
with the landslide event and exacerbate negative impacts to the waters and aquatic covered 
species. As requireci by the watershed analysis process, the wildlife agencies shall establish the 
site-^ecific prescriptions for impleiiieiitatioii upon tie completion of the watershed analysis. 
Ongoing covered activities may continue to utilize the existing Aquatics Gonservation Plan 
measures until the new prescriptions are developed. However, as the wildlife agencies deem
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necessar}’, in consultatioii with PALCO, measures will be promptly implemented to iminiinize 
adverse effects prior to completion of the watershed analysis.

Landsude Unforeseen Circumstances

A landslide or landslides that cause, or axe likely to cause, alteration greater than 80 percent of 
the instream conditioii in any one Class I water in a plammig watershed, and a landslide or 
landslides that cause or are substantially likely to cause, alteration greater than 80 percent of 
the instream condition of the total length of aB Class II waters in a plamdng watershed 
constitute an unforeseen circmnstance.

The Role and Effects of Floods
Although the impacts on forests from flooding are generally recognized (Browii, 1985), the 
effects are apparently locaHzed- Because most streams on PALCO’s lands are partially or 
totally contaitted (i.e., flow through narrow river valleys) the total area exposed to potential 
flooding is hndtei. The experience of observing large trees floating in flood-stage rivers and the 
changing of river courses confirm that flooding does often remove, at least locally, trees or 
stands of trees. However, flooding is a natural and necessary component of stream ecosystems. 
For example, floods transport and sort sediment, cany fine sediments and nutrient onto 
floodplains, dean spawning substrates of silts and sands, and produce scour that leads to the 
development of pools and other habitat. Changinf river courses also periodically provide 
opportunities for the estahMshiiaeiit of new stands of trees within, the coastal areas of California, 
Oregon, and Washington.

Within the Coastal Redwood Zone of northern Califonaia, flooding is important for providing 
opportunities for the establishment of new redwood stands (FraiiHiii and Dymess, 1973). The 
rich alluvial terraces along river courses provide ideal growiag conditions for coast redwoods, 
evident in the Mgh-quality, old-growth stands present in many river-bottom areas. Although 
many such stands persist for hundreds of years, all are subject to partial or complete 
eliminatioii during major flood events. In fact, rather than a concern for eKnunatioii of habitat 
values, these processes are seen as habitat-enhancing for many species—i.e., the recruitment of 
large woody debris into riverine systems for salmonid habitat stmctirre and improved, 
watercourse morphology, etc. The aquatics component of the HCP recognizes the dynamic 
nature of stream courses and already accounts for effects of flood by, for example, significantly 
restricting harvest adjacent to Class I and H streams and thus aHowing for natural processes to 
mitigate the effects of flooding. A central component of the aquatics strategy is a watershed 
assessment process wMch will result in watershed-by-watershed presemptions on activities 
adjacent to stream courses and reflecting the specific geomorphology of each watershed. Thus, 
the watershed assessment will result in specific prescriptioiis in those watersheds. For 
example, watershed analysis will identify road segments and hfll slopes at Mgh probability of 
deHiveriiig sediment to streams and will identify Baanageineiit mitigations to address these 
problems.

Floods which are less in magnitude than a 50-year rectnxeiice interval event (i.e., less that a 50- 
year flood) are part of the e:^ected normal ecology of the forest. The mitigation and 
conservation measures in the Plan, as described in this paragraph, are adequate for such floods.

Flood Changed Circumstances

A 50- to 100-year recurrence interval flood event constitutes a changed circumstance. In order 
to mitigate the impact of such changed circmnstance floods on aquatic species, PALCO, in
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cooperation and consultation with, the wildlife agencies, wiB conduct an expedited watershed 
analysis on the hydrologic unit impacted by any changed circmnstance floods.

The analysis wiD start as soon as the requisite personnel from PALCO and the wildlife agencies 
required for the analysis can be made available. If watershed analysis has been performed 
previously for such an HU, then the affected area will be revisited. If the area has not been 
previously analyzed prior to the changed circumstance, then it will be made a priority for 
analysis.

If multiple flood changed drcniastaiices occur close enough to each other m time such that the 
response will be siguuficantly delayed due to lack of available personnel, PALCO will confer 
with the wildMe agencies to prioritize the analyses which have to be conducted as a result of 
the changed circumstance.

The outcome of watershed analysis will be the development of appropriate measures to 
minimize, to the extent practicable, the occurrence of sediment mpnts that could accumulate 
with the flood event and exacerbate negative impacts to the waters and aquatic covered species. 
As required by the watershed analysis process, the wildlife agencies shall establish the site- 
spedfic prescriptions for implementation upon the completion of the watershed analysis. 
Ongoing covered activities may continue to utilize the existing Aquatics Conservation Plan 
measures until the new prescriptioriis are developed. However, as the wdldlife agencies deem 
necessary, in consultatioii with PALCO, measures will be promptly implemented to nmiinize 
adverse effects prior to completion of the watershed analysis-

fiQOD Unforeseen Circumstances

A flood wMch is greater in maguattide than a lOO-year, recmreiice-ijiterral flood event is an 
imforBseeii arcmnstance.

The Bole andEmcts of Barfhauake

The region in wMch PAUCO’s lands are located lies in an area known for frequent, but 
generally small, earthquakes. The San Andreas fault passes within 50 miles offshore of most of 
PALCO’s lands, and several smaller, less-signfficant faults are found throughoiit the region. 
Because earthquakes are quite common, they are generally of a relatively insignificant 
magnitude, on average of approxinaately Bichter scale magnitaide 2. OccasionaDy, more 
significant events occur, but of course, they are impossible to predict. For example, in April of 
1§92 three earthqualces of magnitude 6 or greater on the Kchter scale occurred in relatively 
short succession. Tliese earthquakes produced ground shaking of sufficient magnitude to sever 
a gas hue, resultnig in a fire which destroyed the Scotia Shopping Center near PALCO’s 
headquarters and offices. No stand of trees of any age is documented to have been downed as a 
result of the April 1992 earthquake, or any other recorded earthquake event. While, it may be 
speculated that localized landslides or other eaith movements resulted from the earthquake, 
there are no data to document that tMs occurred on PALCO lands.

Barthquake-causeci landsHdes, if any, would occur in areas of high topographic relief and with 
unstable surface soil proffles. These areas are already mapped and. are subject to nmneroiis 
mitigations, other management measures, and restrictions as provided in this plan to prevent 
or minlTniz.e their occurrence and, if they do occur, to miniiiiize their impact. While the 
cormectioii has never been made on PALCO lands, it is also possible that some trees have fallen, 
as a result of earthquake activity. FaHen trees located in the forest are generally attributed to 
windtlirow effects. In. the aggregate, from whatever cause, fallen trees are not significant
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enough in a rmmber or volume to require additional mitigations and/or changes in the 
majnagement scenario or restrictions outlined in this plan.

Landslides caused by earthquakes wil be addressed pursuant to the "Landslde” subsection of 
tMs “Changed Circumstances” section. Earthquakes of Mgh enough, magnitude to substantially 
alter haMtat status or require additional conservation or initigatioii measures other than 
responding to landslides caused by such earthquakes are not reasonably foreseeable dtmug the 
life of the HCP.

The Role and Effects of El Nino and Oil Spills

The murrelet, one of the focus species of this Plan, is a seabird. The coho salmon^ chinook 
saJmon, and other fish species covered by this Plan are anadroiaous. Obviously the conditioiis 
at sea, where these species spend nmch of their lives, are important in. any evaluation of 
potential habitat changes. The ocean offshore of PALCO tunberlands serves, as weU, as habitat 
for many invertebrates and fish wMch may be prey sources formurrelets and raptors or are 
otherwise covered under the Plan. Humboldt Bay Nataonal Wildlife Refuge was established in 
1989 in recognition of the area’s unique fish and wildlife values.

The risk of an oil spID. incident in. the area is probably greatest in developed ports. For example, 
Humboldt Bay has been identified as a Tacility transfer area” by the CDFG Division of Oil SpiH 
PreventiLon and Response. (Statewide Coastal Protection Review, Report to CaKforoia 
Legislature, 1995.) Milhous of gaHons of fuel are transported through Humboldt Bay annually 
in as many as 60 deliveries each year.

Nonetheless, despite the potential risk for large oil spills, Mstoiically, most spills have been 
smafl- The average qDill volume has been calculated to be 77 gallons, or 1.8 barrels. In one 
study by CDFG, most spills were reported to be in the 5- to 25'galloii range from 1984 through 
1991, the last period for wMch figures could be ofatahied.

While such events may be reasonably foreseeable— inasmuch as over the same 7-year period as 
many as 150 spill iocideiits of some sort were documeriteci—most such events were not of the 
sort wMch would result in substantial adverse change, or indeed in any measurable change, in 
the status of the species covered under tMs plan. However, larger, less frequent oil spills cause 
more significant effects than the small spills suomnarized above. For instance, in Novemhex, 
1997, the MA^ Eure spilled about 4,500 gaHons of foel oil in Humboldt Bay, and the oil spread 
outside the Bay into areas of the Pacific Ocean tliat contained murrelets. Nine marbled 
muiTelets were documented as Mlled by this spill, and the actual mortality was probably 
several times Mgher, because some carcasses would Kkely have been lost at sea, and some of the 
carcasses that washed up on shore would Kkely have been removed by scavengers or not found 
for other reasons (Burger and. Ffy, 1993). An assessment of the natural resources damages 
resulting from the M/V Kure ofl. spill is in progress. In this type of iacident, the responsible 
party is liable under the Oil Pollution Act to restore, rehabilitate, replace, or acquire the 
equivaleiit of the injured natural resources. In similar cases, the compensatioii has involved 
acquisition and preservation of maxbled muiTelet breeding habitat (Welsh, D, February 17, 
1999, Personal Communicatioii, Wildlife Toxicologist, USFWS, Sacramento, CA).

Marine oil spiEs are outside the control of PAlLCO, and the habitat affected by oil spills is not 
under PALCO’s management. Conservation measures and mitigation contained in the HCP 
will protect most of the high-quality breeding habitat on the PALCO property. Therefore, no 
additional changes in HCP measures are necessary to mitigate for the effects of oil spills such as
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tiose described abo¥e. An oil spill of such magnitude as to cause such significant adverse 
impacts to the murrelet or aaj other covered species that additioiial conservation or mitigation 
measures are required on the HCP area is an unforeseen carcumstance.

El Nino, the warm water current that flows across the South Pacific and causes temperature 
and rainfall changes throughout the Pacific Northwest is a changed circumstance. However, 
the Plan was developed during an El Nino event. Thus this Plan contains aU nnrigatioii 
necessary to respond to another El Nino event of the same magnituiie as occurred in 1997 to 
1998. An El Nino event of greater magnitude than occurred in 1997 to 1998 is an unforeseen 
drcumstance.

LEGAL CHANGED CIRCUMSTANCES AND UNFORESEEN CIRCUMSTANCES
New Listing of Soecim Not Covemd Undor Federal or State Permits

The preamble to the no surpjdses rule states that the listing of a spedes as endangered or 
threatened may constitute a changed, circumstance.

The wildlife agencies shaE imnaediately notiff PALCO upon becoming aware that a species 
which is assodated with habitat found on the covered ands and wMdi is not a covered spedes 
(an. uncovered species) may be or has been proposed for listmg.

Upon receipt of notice of the potential Istiiig of an uncovered species, PALCO may, but is not 
required to, enter into negotiations with the wflcDife agencies regarding necessary 
modifications, if any, to the Han required to amend the applicable federal and/or state permit to 
cover the covered species. If PALCO elects to pursue amendment of the appEcable permit, the 
wildlife agendes will provide technical assistance to PALCO to identify any modifications to the 
Plan that may be necessary to amend the applicable federal or state permit.

In determiTilDg whether any further conservaticm or mitigation measures are required in order 
to amend the affected permit to authorise incidental take of such uncovered species, the wildlife 
agendes shall consider thexonservation. and mitigation measures already provided in the Plan 
and cooperate with PALCO to mininiize the adverse effects of the Hsting of such, im covered 
species on the covered activities consistent with Section 10 of the FESA or CESA, as required by 
Section B.l.fiCb) of the lA.

Once a “may be warranted” finding is made by the appEcable wildlife agency or the CDFG, the 
8-Pplicshle wildlife agency shall use its best efforts to identify any necessary measures to avoid 
the likelihood of jeopardy to or take of (the “no take/no jeopardy measures”) the uncovered 
^ecdes. The measures shall be developed in consultation- with PALCO.

If PALCO and the applicable wildlife agency cannot come to agreement on the “ho take/no 
jeopairdjf” measures, PALCO may invoke the alternative dispute resolution process set forth in 
Section 9.2 of the LA

II the applicable federal and/or state permit has not been amended to include the uncovered 
spedes at the time the spedes is Hsted, then PALCO shall implement the “no take/no jeopardy” 
measures identified by the wildlife agencies until the applicable permit is amended to include 
the uncovered species or the wildjlife agencies notify PALCO that such measures are no longer 
needed to avoid the likelihood of jeopardy to, take of, or adverse modification of the designated 
critical haMtat, if any, of the uncovered species.
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Ctum^ed CiTCumstances To Address Suspension, Revocation or Relinquishment of Either the NMFS 
or USER'S Federal Permit
If either tiie USP^^'S or tiie XMFS federal permit is suspended, revoked, or reEnqmshed in 
accordance witli tiie procedures in the lA, the wildlife agencies ■will reevaluate the remaiiiing 
federal permit to easure tha: contmuation of one or more of the covered acridities is not likely to 
jeopardize, take, or adversely modi^^ the critical habitat, if any, of the covered species listed under 
the mSA and iaduded on the suspended, revoked, or rehnquiBhed permit (the “affected covered 
spedes”). The applicable wildlife agencies will identiff any modifications to the covered activities 
in consultation with PALCO needed to avoid take an'd/or jeopardy to the affected covered species. 
If PALCO disagrees with the modifications to covered activities identified hy the wildlife agendes, 
PALCO may invoke the dispute resolution process provided under Section 9.2 of the LA without 
waiving its right to seek Jndidal review of any applicable agency dedsion. PALCO shall 
implemeiit any identified modiScatioiis to the covered activities until USFWS or NMFS notifies 
PALCO in writmg that modifications to tiie Plan covered activities are no longer required to avoid 
the Kkelihood of jeopardy to, take of, or adverse modification of the designated critical habitat, if 
any, of the affected covered spedes, the suspended federal permit is reinstated, or PALCO apples 
for and is issued a new FESA Section lO(aXl)CB) permit covering the affected covered species.
Amy modification, required by the wildlife agencies shall, to the mamnuin extent feasible,
•miniiiniy.e impacts to covered activities consistent with this Plan and the lA
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