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EMRATATOTHEHCP

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 alteniative 
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 Ml paragraph on page P-70;

The Wildlife Agencies shall disapprove PALCO’s proposed changes if they are in conflict with 
AB 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 Muirelet Conservation Areas and Other Protective Buffers.

Delete the last sentence of the first bullet on P-18, Subsection 6.1.2.1, Establiskment of Marbled 
Murrelet Conservation Areas and Other Protective Buffers which reads;

The Grizzley Creek complex acreage is 1,409 acres.

Delete the first sentence of the third ballet on P-18, Subsection 6.1.2.1, Establishment of Marbled 
Murrelet Conserv-ation 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 pennit.

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 permit



February' 1999

Dear Reader;

This copy of ihe “Habitat ConsewatioE Plan for the Properties of Hie Pacific Lumber 
Company, Scotia Pacific Holdmg Company, and Salmon Creek Coiporation," dated 
February 1999, incorporates editorial changes to the Habitat Consejo/ation Plan anached 
as Appendix P of the ‘Tinal Environmental Impact Statement/Environineiital Iii|)act 
Report and Habitat Conservatioii Plan/Sustained Yield Plan for the Headwaters Forest 
Project,” dated January 1999. These editorial changes did not change the meaning of the 
January Habitat ConservatioE Plan, Rather, the changes were made to clarify language.
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MMCA marbled murrelet conservation area (also “MCA” in some reports)
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.1

Activity site— An activity site (or activity center) is the area includijig the primary roost tree of 
a non-nesting pair or single NSO, or the nest tree of a nesting pair. The most current NSO 
location, shal be used to assess status.

Aggradation— Deposition in one place of material eroded firoin 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 
anadromOBS fish.

BankMl width— Channel 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 snbdassified as small 
(266 to 1,024 mm) and large (greater than 1,024 mm) boulders.

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

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

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

Chaonel—Natural or artificial waterway of perceptible extent that periodically or contimioiisly 
contains moving water.

Channel migratioii 2oae (CMZ)—The boundary generally corresponds to the modem floodplain, 
but may also include river terraces that are subject to significant bank erosioii. Hie area 
adjacent to watercourses constracted by the river in the present clmate and irmndated. dtufrig 
periods of Mgh flow. The flooiplaiii is dehneated by either the flood-prone area (twice banMuH 
depth) or the 100-year floodplam, whichever is greater.

Class I Waters— Fish axe always or seasonally present onsite. Class I waters include habitat to 
sustain fish migratioii, spawning, and reaxhig. They also indude domestic water supples, such 
as springs, onsite or withm 100 feet downstream from the project operations axes.

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

(Hass JH Waters—No aquatic fife or habitat present. Class HI waters show evidence of being 
capable of sediment transport to Class I and Class II waters under normal high water flow 
conditioiis before or after completion of timber operations.

Closed road—A proactive method of closing a road so that regular mamtenance is no longer 
needed, and future erosion is largely prevented. The goal of road closure is to leave the road so 
that Ittle or no mamtenance is required for stability wMle flie road is unuseci. Closed roads 
usuahj involve erosion-proofing techniques, includiiag removkig stream crossing fils and 
culverts, removing unstable road and landing fils, installing cross-road drams (e.g., rolling dips



and water bars) for permanent road surface drainage, and other erosion preventioii and erosion 
control measores as needed. Proper road closure is not accomplished by blocking a road and 
walking away from it to let “nature reclaim the road-"

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

Commercial ih.inning-— The removal of trees in a young-growth stand to maantam or inorease 
average stand diameter of the residual trees, promote timber growth, and improve forest 
health. The residual stand consists primarily of healthy vigorous dominaat and codominant 
trees from the preharvest stand.

Conservatioii—The use of all methods and procedures wMch 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 wMch the federal and state permits authorize incidental take 
of covered species and the lands to which the operating conservation program applies, 
including, upon their acquisition, the additioiial lands.

Critical habitat— Defined in the federal Endangered Species Act (1973) to iaclude the area 
occupied by a species at the time it is listed, ^ecific areas in the rfcMty of the occupied habitat, 
and specific areas away from the occupied habitat considered essential for the conservation of 
tiae species.

Culvert—^ Buried pipe stmctare that allows streamflow or road drainage to pass under a road.

Cmnulative impact— The mcremental enriroDunental impact of an action together with impacts 
of past, present, and reasonably foreseeable actions (regardless of the source of the other 
actions).

Deeommissioned road—A method of xemovmg those elements of a road that unnaturally 
reroute Mllslope drainage or present slope stability hazards; to return a road prism back to its 
natural Mllslope contours.

Degradation— Erosional removal of materials from one place to another mthin a watercourse. ^

GLOSSARY (CONTINUED)

Drainage area (watershed)—Total land area draming to any point in a stream, as measured on 
a map, aerial photo, or other horizontal, two-dhnensioiial projectioii.

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

Embeddedness— Degree to which large particles (boulders, rubble, p-avel) are surrounded or 
covered by fine sedimeiit; usually measured in classes according to percent coverage,

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

A;\Ha^.7.DOC*1/2dap IX



GLOSSARY (CONTINIOEB)

Endangered species— Any plant or animal species in danger of extinctioii in aU or a sigmficant 
part of its range.

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

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

Extinct— Spedes laddng a representative; spedes wHch. no longer exists in its original 
form.

Pine sediin.en.ts— Sediinent mth. particle sizes of 2 mm and less, indndiiig sand, silt, and clay.

Piy_ Life stage of trout and sahnon between foil absorption of the jolk sac and a somewhat 
arbitrarily defined fingerliag or parr stage (generally reached by the end of the first smomer).

Gradient—Average change in vertical elevation pernnit of horizontal distance.

Gravel— Substrate particles between 2 and 64 mm ia diameter.

Habitat consen'atioii plan (HCF)—A plan wHeh describes espected impacts and the 
conservatioii measures designed to minimize and mitigate those impacts on fish and wildMe 
species; requireii as part of a Section lOCaXlMB) incidental take permit application under the 
federal ESA and may be used as part of the Section 2081(b) appHcation under CESA.

Harass— A form of take under the federal ESA; defined in federal regolations as an mtentional 
or negligent act or omission wMch o-eates the likelihood of injury to -wildlife by annoyinf it to 
such an extent as to signrficantly cMsmpt normal behavioral pattems wMch indiiie, but are not 
Bmited to, breediag, feedinf, or shelterinf {50 CFR 17.3).

Hann—A form of take under the federal ESA; iefitned in federal regulations as an act wHch 
actually Mis or injures -wildlife. Such acts may include sigaificaiit habitat modificatioii or 
degradation where it actually Mils wildlife by agnificaiitly impairmf essential behavioral 
patterns, mduding breedmg, feeding, or sheltering (50 CFl 17.3).

Heaiwall swale—A concave depression, with, convergent slopes typically of 65 percent or 
^eaterthat is connected to waters -via a continuous liiiear depression. A Hnear depression 
interrupted by a landsHie deposit is considered continuous for tMs iefijaitioii.

Hydrologic unit— Contains all areas that dram into a single basin. Larger than an individiial 
planning -watershed, but smaller than a watershed analysis area. Mot to be confused with the 
state of Califomia Eegioaal Water Quality Control Board (EWQCB) HDs.

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

Incidental take—■ The taking of a federally or state fisted species, if such takinf is incidental to, 
and not the puipose of, catrjmg out otherwise lawful acti-fi-ties.



Imier gorge— That area of a watercourse bank situated immediatelj adjacent to the 
watercourse channel, haiiug side slope of 65 percent of greater and extending from the edge of 
the channel npslope to ihe first break-m-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'WB)—■ Any large piece of woody material that is deposited to the forest 
floor, the water, the streambeds, or the channel. Its smallest chanieter is generally greater than 
10 an and its length is greater than 1 m.

Mass wasting—The downslope movements of earth caused by gravitT (i.e., mthout major action 
of water, wind, or ice). It includes, but is not limited to, landslides, log dam breaks, rock falls, 
debm tarrents, and creep. It does not, however, include surface eroaon by nmnmg water. It 
may be caused by natural erosion processes, natural disturbances (e.g., earthquakes or fire 
events), or human distorbances (e.g., mining or road constmctioii).

Mass-wasimg areas of concem— A combination of aB areas defined as inner gorges, headwaH 
swales, tmstable areas, and areas of high, very Hgh, and extreme mass wasting hazard 
potential.

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

Mitigation— Measures undertaken to diminish or compensate for the negative impacts of a 
project ox activity on ths environment, indnding (a) avoidmg the impact altogether by not 
takrug a certain action or parts of an action.; (b) mmimizmg impacts by Irmitiiig the degree or 
magnitude of the action and its implementatioii; (c) rectifpng the impact by repairing, 
rehabilitatnig, or restomig the affected eroironmeiat; (d) reducing or eliminating the impact 
over tune by preservation and mamtenance operations during the life of the action; or (e) 
compensatiag for the impact by replacing or providing substitute resources or enviromnents.

Monitoiiiig— The process of coHecting mfonnatioii to assess and docoineiit inplenieiitatioii and 
effectiveness of mitigation measures and to evaluate whether or not the objectives of the habitat 
consem'atioii plan are being realized.

Nesting pair— Nesting pair status wiH be assigned if cm 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 folovring ocoirs: (a) a female is observed on a 
nest, (b) either a male or female is csbserved dehveriiag prey to a nest, (c) a female is observed 
with a brood patch (mid-April to nnd-June), or (d) young are ielscted with an adult.

No-harvest band— The first band of the Class I (0 to 100 feet), Class H, (0 to 30 feet), and Class 
III (0 to 30 feet) HMZs prior to watershed analysis. No tiitiber harvest is allowed in this band, 
includiag samtatioii salvage, exemptioii harvest, and emergency timber operations.

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

Pair— Pair status will be assigned if on two T.dsits spaced at least one week apart before May 1, 
or one visit after May 1, a male and female are seea/heard within 0A5 mile of each other or (a) 
a male is observed tatmf a mouse to a female, (b) a female is observed on a nest, or (c) yotmf 
are detected with an adult.

GLOSSARY (CONTINUED)
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Parr—Yoimg salmonid, in the stage betTween alevin and smolt, that has developed diftiictive 
dark ‘^arr marks” on its sides and is actively feedinf m fresh water.

Pistol-bntted—A tree whose base exhibits a downslope curve followed by a return to a normal 
vertical maxk. TMs is considered an adjustment to slow downslope movement of the 
unierlj'mg soil.

PlaimiDf watershed— The contiguous land base and associated watershed system that forms a 
fonrlh order or other watershed, typically 10,000 acres or less in size. CDF has prepared and 
distributed maps identiJjdiig the plannmf watersheds.

Pool— Portion of a stream with reduced cnnent velocity, often with deeper water than 
smTonniiag areas and with a smooth surface.

Population—A coBection of individiials who share a conunon gme pool.

Eeconstmcced road— Hiose eristing roads that are to he restored or improved to be useable for 
hauling forest products. A reconstaructed road does not mclnde raaliie or amuial maiitejiaiice 
or rehabilitation that wouli require substantial change in the original prism of the road.

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

Eegistered professional forester (KPF)—A person who holds a vald Mcense as a professional 
forester pursuant to Artide 3, Section 2, Divisioii 1 of the Califomia FubMc Resources Code.

Reproductive rate (i.e., nestrng success)— Reproductive rate is caleulatBd amnuaBy by dividnif 
the total mimher of fledglings observed by the total mnaber of NSO pairs monitored to 
determine reproductive ouljmt.

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

Riparian management zone (RMZ)— The area on either side of Class I, Class II, or Class HI 
waters liiat receives spedal treatment May refer to any combinatioB of the felowiiig: no 
harvest band, selective entry bansi, outer band and/or sediment filtration band.

Riparian vegetation—¥egetatioa growing on or near the banks of a stream or other body of 
water in soils that exhibit some wetness characteristics durinf some portion of the growing 
season.

Eun (fisL>—A group of fish migratiag in a river (most often on a spawaing migration) that may 
comprise one or many stocks.

Sahnomds—-Esli of the family Salmonidae, mdndlmg salmon, trout, chars, whitefish, ciscoes, 
and p'ayliag.

Sand— Substrate particles 0.061 to 2 mim in diaineter.

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

GLOSSARY (CONTINUED)
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GLOSSARY (CONTINUED)

injuriDiis agent. Sanitation and salvage may be combined into a single operatjon and for the 
pnrposes of tMs plan axe considered the same operation.

Secaon 2080^ The section of the Califomia Endangered Species Act that prohibits the “tafcuig* 
of endangered and threatened species listed by the California Fish and Game Cominission and 
spedes that the Commission has elevated to the status of candidates for such Hstmg.

Section 2081(b), Section 2081(b) Permit— The section of flie Calfomia Endangered Species Act 
through'wMdi the CaHfoixiia Department of Fish and Game may authorize, by permit, the take 
of endangered species, threatened species, and candidate spedes.

Sectioii 7—The section of the federal Endangered Species Act, codified at 16 USC 11536, that 
provides for consultation between federal agencies and the U.S, Fish and Wflcflife Service to 
ensure that any action authorized, funded, or carried out by such agencies is not likely to 
jeopardize the continued existence of any endangered or threatened species or result in the 
desETuction or adverse modificatioii of critical habitat of such species.

Section 9— The section of the federal Endangered Spedes Act, codified at 16 USC § 1538, that 
proMbits the taMng" of any Hstsd. species.

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

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

Sedment filtration band— The second band (30 to 50 feet, or 100 feet) in the Class IH RMZs. 
Timber harvest is allowed in th« band.

Sedjmentation—> Deposition of material suspended in water or air, usually when the velocity of 
the transportinf medium drops below the level at wMch the material can be supported.

Selective entiy band— The second band (30 to 130 feet) in Class H EMZs. Under certain 
circuDistaiices, selected, timber harvest can occur 30 to 50 feet ox 100 feet, m tMs band.

Sensitive species— Here, a category of species designated for special protection by the 
CaMomia Board of Forestry-

Silt— Substrate particles 0.004 to 0.062 nmm in cEaiaeter.

Slash— Branches or limbs less than four inches in diaineter, and bark and split products debris 
left on the ground as a result of timber operations (Zherg-Nejedly Forest Practice Act of 1973).

Snag—A staDiing dead tree.

Species— Any distinct population of wildlife that interbreeds when mature.

Stream— A natural watercourse as designated by a solid line or dash and three dots symbol 
shown on the largest scale United States Geological Survey map most recently published 
(Zherg-Nejecfly Forest Practice Act of 1973).
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Stream order—A mxmber from one to six or Mgher, ranked from headwaters to river termiatis, 
that designates the relative position of a stream or stream segment m a drainage basin. First- 
order streams have no discrete tributaides; the junction of two first-order streams produces a 
second-order stream; the junction of two second-order streams produces a third-order stream; 
etc.

Snbstrate— Mineral or organic material that forms the bed of a stream.

SttitaMe NSO habitat— Suitable NSO habitat is an area characterized by foraging, roosthig, 
and nesting.

Suspended Sediment— That part of a water’s total sediment load carried in the water colanm.

Tate—As defined in tie federal Bndangered Species Act, to harass, harm, piirsiie, hunt, shoot, 
wound, kill, frap, capture, or collect a threatened or endangered species, or attempt to do so.
See also “harm” and ‘harass.* As iefined in CESA, take means to hunt, pursue, catch, capture, 
or kill, or to attempt to hunt, pursue, catch, captnxe, or Ml.

Thalweg— The deepest point of a watercourse along anj channel cross section.

Hareatened spedes—Any species or subspedes that is likely to become an endangered species 
withi-n the foreseeable fatare throughout al or a dgnificaTit portion of its range.

Tumber harvestang plan. (THP)—A three-year plan for the harvestnif of commercial 
timberlanis that (1) must be prepared by a registered professional forester, (2) must be filed 
with and approved by the CaMomia Departnaent of Forestij’, and (3) must contam detailed 
infomatioa about the land to be harvested, the silviculture methods to be appled, spedal 
provisions (if any) to protect unifue and sensitive resources in the area, the dates when timber 
operations mE begii and end, and any other informatioii that may be required by the 
Califomia State Board of Forestry.

Bmbexlaiid—Land, other than land owned by the federal Bovemmiat and land designated by 
the Califomia Board of Forestry as expeximental forestilaiMi, which, is availaMe for, and capable 
of, growinf a carop of trees of any ccjuunercial species used to produce lumber and other forest 
products, including Christinas trees. Commercial species are determined by &e state board on 
a district basis (Zherg-Nejedly Forest Practice Act of 1973).

Timber operations— The cutting or removal of twaber or other sold wood forest products, 
includiiig Christiiias trees, from timberlanis for coaiiaercial purposes, together with aU the 
work iuddental thereto, mcluding, but not Mmited to, constmction and mamtenance of roads, 
fiielbreats, firebreaks, stream crossings, landings, sMd trails, beds for the faffing of trees, and 
fire hazard abatement, hut excluding preparatory work such as tree maAmg, surveying, or 
road flagginf (Zherg-NejecDy Forest Practice Act of 1973).

Unstable area— Characterized by slide areas or by some or all of the foUowing— hummocky 
topography consisting of roEiag humpy ground, frequent benches, and depressions; short 
irregular surface draiaages Ihat begin and ead on the slope; tension cracks and htadwaB 
scarps; slopes that are irregular and may be sightly concave in the upper half and convex in the 
lower half from previous slope faflnre; evidence of impaired groundwater movement resulting in 
local zones of satnratioii within the soil mass that are indicated at the surface by sag ponds with

GLOSSARY (CONTINUED)
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staniiaf water, springs, or patches of wet gromni. Some or al of tie foloming may be 
present—hydrophyte vegetatioa is prevalent; leaning, jackstrawed, or split trees are common; 
pistol-butted trees with excessive sweep may ocemr io. areas of hununocky topography (leamng 
trees ihoold be used as indicators of nnstaMe areas only in the presence of other indicators).

Watercom-se—Any wefl-iefined channel with iistinpiisliable bed and bank showmg evidence 
of having contamei flowmg water indicated by deposit of rock, sand, gravel, or soil, iaclndiiig 
but not Hmited to streams.

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

Watercourse or Lake Traiisition Lme»— Ihat Bne closest to the watercourse or lake where 
ripiaian vegetation is pennanently establislieii. WiEows are not considered permanent 
vegetation.

Watershed—see ‘Drainage Area."

wildlife agencies—United States Hsh and WfldEfe Service (USFWS); National Marine 
Ksheries Service (MMFS); and California Department of Fish and Game (CDFG).

Wildlife Habitat EelationsHps (WHE) System— A vegetation dassification system fliat is 
con-elated to a computer model developed to evaluate the characteristics of forest and other 
habitat types in CaBbrnia wi-fli the habitat reqmrements of birds, mammak, reptilis, and 
ampHbiaiis spedes.

Yardaig: Movement of timber from the point of felling to a yarder, road, or landing.

GLOSSARY (CONTINUED)
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staniinf water, springs, or patches of wet ground. Some or all of the folowme may be 
present—hyiropliytic vegetation is prevalent; leaning, jackstrawed, or split trees are common; 
pistol-batted trees with excessive sweep may occmr in areas of hummocky topography (leaning 
trees should be used as indicators of unstable areas only in the presence of other indicators).

Watercourse—Any weH-defined channel with distinguishable bed and bank showiiif evidence 
of having contained flowiog water indicated by deposit of rock, sand, gravel, or sofl, includiiig 
but not limited to streams.

Waters—lacluies streams, watercourses, seeps, springs, lakes, ponds, andwedands.

Watercourse or Lake Transition line— That Hue closest to the waterccrarse or lake where 
riparian vegetation is permsaxentij establslied. Willows are not coimdered permanent 
vegetation.

Watershed— see “Drainaf e Area.”

wildlife agencies—United States Ksh and Wildlife Service (tJSFWS); National Marine 
Ksheries Service (NMFS); and California Department of Pish and Game (CDFG).

WildMe Habitat fielationsMps (WHE) System—A vegetation dassificatioii system that is 
correlated to a computer model developed to evaluate the characteristics of forest and other 
habitat types in Califoniia with the habitat requirements of birds, mammals, reptiles, and 
ampMbians species.

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

GLOSSARY (CONTINUED)
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1 ORGANIZATION

TMs Habitat Conservatioii Plan (HCP or Plan) is tlie HCP prepared in response to the 
refijireineiits of the federal Eniang-erei Species Act (EESA) and Caiifomia FMi and Game 
Code (F6C). This iocrment mdndes the HCP dements required by the PESA. The HCP 
elemiats covered in tMs dociiment mclnde impacts to the covered »cies and the operatittf 
conservatioii program, mclndnig mixiimization, mitigation., and nmnnoring measures, 
altema.tiTCs considered, fimciiiig, and other measures. See Fipire 1 for a map of the entire 
Plamauf Area.
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2 PLAMNING CONTEXT

Prepara-don of tMs Plan has been guided by the folo-«i*iag:

• Species protection requarements, mdiental taie provisions, and other sections of 
the FESA and the Caiifomia PGC (including, but not Inxiiteii to. the Caiifomia 
Endangered Species Act (CESA)

• The agreement reached in September 1996 regardiag the transfer of approximately 
7,500 acares^ of Pacific Lumber Company (PALCO) and Eli Eirex Timber Company 
CEETC) properties to the United States of America and the state of CaBfomia 
(Headwaters Agreemeiit)

• The Pre-permit Applcation Agreement in Principle reached in Februaiy 1998 
xegardiDig components and completioii of this Plan and mteriai measures to be 
anplemeiited by PALCO (Agreement in Principle)

• The Draft SYP/HGP and public comments

2.1 HCP COMSIDEEATIONS
Consisicut with the objectives of the FESA and the Caiifomia Fish and Game Code (PGC), the 
Plan is a long-term comprehensive program to ensure the continued health of the biological 
connimrities on PALCO’s property and to mmimizg and mitigate impacts of PALCO activities 
on indiridual species. In tMs xegard, the Plan has both a nmlti-species and a habitat focus; it 
also has a specific legal pmpose with regard to impacts to species and habitats.

SimflaT to other habitat-based nralti-species HCPs (e.g.. Plum Creek and plans approved in 
southern CaEfonda under the Natural Community Conservation Planning BfCCP] Act), tMs 
Han WES developed by focusing on the requirements of selected spedes (focus ^cies) while 
also addressing the needs of other spedes in the same habitat. This tiered approach is an. 
essentid feature of the Plan’s terrestrial and aquatic conservatioa strategies. Marbled mwnrelet 
(Bmch^ramphus marmoratus) and northem spotted owl (Strix occidentalis caurina) axe the 
focus spedes for the terrestrial strategy, and the measures for these two birds sare designed to 
benefit a broad range of other species in PALCO’s managed forests. Some measures, such as 
the establishment of marbled nuurelet conservatioti areas (MMCAs), preser?e and protect 
Focus gad other species in specific locations. Other measures, such as maintaiiung a mix of 
serai rtpes across the landscape and retaining stracftiiral components of wilihfe habitat, benefit 
Focus 2nd other species by sustainiag important features of the larger ecosystem. The Plan's 
aqaalic habitat conservation strategy fimcticHis io. a snnilai way. In tMs'case, the focus species 
are four fish (coho sahnon in the southern Oregon/northeiii Cafifomia coastal evolution-axy 
significaiit unit [ESIJl, Oneorhynchus kisutch; cMnook sahnen in the sootheiu 
OrefOnCalifomia coastal ESU, Oneorhynchus tshawytseha; cutthroat trout in the southern 
OregoMCaHbmia coast ESU, Oneorhynchus clarki, and steelhead trout in the northem 
Caiifomia ESU, Oneorhynchus mykiss). Measures for these species focus on habitat conditioiis 
in. fish-bearinf streams and estend outward to encompass riparian zones and entire 
watersheds.

As described in Part A of Volume V, of the July 1998 Draft SIT/HCP a primary purpose of the 
Plan is to provide the basis for the U.S. Fish and Wflilife Service CDSFWS), the National
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Marine Fisheries Service (NMFS), and the CaMomia Department of Fish and Game (CDFG) to 
authorize incidental take of certain listed species, indnciiiig some species that currently are not, 
but may be, listed during the life of the Plan. Specifically, PALCO is seeking authorization for 
iacidental take from USFi?i’’S and l^MFS pursuant to Section 10(a) of the PESA and from CDFG 
pursuant to Section 20Bl(b) of the FGC, For purposes of the mddental take permits (ITPs), the 
Plan does the foUowmg:

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

2. Treats unlisted covered species as if they were listed

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

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

5. Identifies measures to miniinize and mitigate impacts

6. Includes provisions for responding to changed and unforeseen circmnstances

7. Provides assurances that adequate ftmding is available for implejnentatioDi

8. Provides assarances that the Plan ■will be hnplemented

In connection with ongoing timber operations and implementation of the Plan, PALCO also is 
seeking a five-year renewable Streambed Alteration Agreement with CDFG pursuant to 
Section 1603 of the PGC. Por purposes of the 1603 agreement, the Plan identifies PALCO plan, 
area activities with the potential to alter streams and riparian areas under CDPG’s jurisdiction 
and substantially adversely affect fish and -wildKfe resources. The 1603 Agreement identifies 
measures for certaiii of these PALCO plan area activities that are covered under the 1603 
Agreement that PALCO will implement to avoid, mmi-niize, and mitigate such irapacsts. This 
Plan is the HCP submitted with PALCO’s ITP apphcataons to USFWS and NMPS and provides 
the mformatioii and analysis CDFG requires far its consideration of inddental take 
authoiizatioii.

2.2 HEADWATEKS AGREEMENT
The September 1996 Headwaters Agreement (FEIS, Appendis A) contemplates government 
acquisition, of thnberlaiids from PALCO and another landowner to preserve approximately 
7,500 acres of old-growth and young-growth timber stands and associated buffers in a nature 
reserve. As proposed, PALCO would transfer ownership of two unentered oH-growth timber 
stands and associated buffers (ie., PALCO’s Headwaters and Elk Head Springs timber stands) 
to the state and federal govennaents. PALCO also has voluntarily agreed to refrain from 
logging activi'ties (including salvage logging) in the specified stands pendiiig the development of 
■this Plan. In exchange for the transferred lands, PALCO wouli receive approximately 7,700 
acres of previously harvested timberiands and other consideration (indudiag cash) with an 
aggregate value of $380 milKoii. Among other thiags, the Headwaters Agreement conditiDns 
the transactions on PALCO’s dismissal of pendiig lawsuits afleging that the state and federal 
govemments have taken PALCO’s property in violatioii 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 conditioiied on compliance with applicable law.
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mdudittf the National SnvirpTHiieptal Policy Act (NEPA) and the CaMomia Emtironmeiitad 
QnaMtf Act (CEQA). TMs Plan is the HCP cited in the September 1996 Headwaters 
Agreement.

2.3 AGBllMENT IN PHINCIPLE
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 IIP 
applcations, addressed proeedures for completioii of the July 1998 Draft SYP/HCP, and 
provided for PAJLCO’s mpleinejotatioii of certam conservatioii measures m the inteiiin. Among 
other provisions, ftie agreement includes the followmg:

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

■fliat will be conserved for the marbled muxrelet and other species
• States PAJLCO’s conomiitinents regardtmf mplementation of specific stream-related 

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

Ihe Agreement in Principle did not provide any advance approval of the SYP/HCP by the 
responsible apncies. As with the Headwaters transadioiiis, approval and impleineiitation of 
this Plan is subject to all appHcable laws, inelniing NEPA and CEQA.
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3 SCOPE OF THE PLAN

3.1 Pljysr AND PERMIT AREA
The plan area for tMs HCP is defmed as PAiCO’s ownership as it is anticipated to exist on acoti 
folowiag the effective date of the ITPs. As shown in the July 199S Draft STP/HCP, Map 2 in 
Volume B.’', wMcb is hereby incorporated by reference, the initial plan area win incluie 
approsimately 211,700 acres in HtsnboMt Comity, California. Except as noted below, the area 
covered by the ITPs is the same as the plan area. Over time, it is anticipated that aiditiOjo.al 
lands win become part of the plan area, be subject to the provisions of the Plan, and, with 
certain exceptions, be covered by the ITPs. It also is amtidpated that over time some lands in, 
the plan area may be transferred to other owners through land trades and sales. The 
Implenientatioii Agreement (lA) (FEIS, Appendii: S) for tMs Plan iadndes prortsions for such 
additions and deletions. See Table 1. The Opemtmg Conversation Plan (OCP), as a covered 
activitf, includes varioms scientific surveys and studies; a Section lO(aXl)CA) permit might be 
required and wouli be issued under a separate request.

3.2 PIAN AND PERMIT PERIOD
The term PALCO is seekuig for the ITPs is 50 years.

3J CO¥EBED SPECIES
For STP as well as HCP ptuposes, Ested 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 
seeking HPs. PALCO may seek to amend the Plan and the ITPs in the fiitare to mclude one or 
more other species.

The covered species under this Plan are the marbled anuTelet, northem spotted owl, cMnook 
salmon ia the southern Oregon/Catlfoniia coastal JESU, coho sahnon in the southern 
Oref on/northeim CaMoinia coastal ESU, cutthroat trout ia the southern Oregon/Califomia 
coast ESU, steelheai trout in the northern CaMomia ESU, southern torrent salamander, tailed 
frog, red-legged frog, foothil yeflow-legged frog, northwestern pond turtle, bald eagle, American 
peregrine faJcon, western snowy plover, bank swallow. Pacific fisher, and CaMomia red tree 
vole (Table 2).

3.4 CO¥ERED ACTOTTIES
Subject to the conditions and restrictioiis identified in this Plan and specified in the ITPs, the 
foUowmf activities would, be covered by the anthoiizatioDis for incidental take.

3.4.1 Umber Management
Timber manafement is the primary activity m the plan area, occuixing on approximaMy 
203,000 acres. Management activities include timber harvest and regfineration, site 
preparation, planting, vegetation inanagement, thiTmi-ng, and fire suppression.
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Table 1. Watershed Assessment Areas (acres)
WAA

1 2 3 4 5
OwneisMp Cattgor^- HuniboUt

Bay Yager
Van

Dazen Ed
Btar-

Mattole
Other

Lands** TOTAL
PALCO 38,777 34,107 24,934 75,457 34428 3,903 211,706
Large Industrial 20,14g 5,456 9,524 4,036 14.365 0 53,529
Other Private 60,895 44,068 19.998 287,187 2CM.6i4 0 616,762
Parks' 7.367 23 837 48,930 36 0 57J93
Gowrntiiciif 850 900 4g 9.768 50,795 0 62361
Not aassifled 553 0 0 568 206 0 1327
Total Area 128,590 84,554 55.341 425,946 304,744 3.903 1,003.078

Colifflfies
PALCO Cuncnt owneBliip, exdijding lands to be transferred to govemmsat ownership md jncluding lands

Large Musiijal
Other Pnvmic

to be tiansfetrwi to PALCO nader tie Headwaters ApeeaoeoL
Ocher large conmicrcial timber hndowners.
Snal commercial timlw landowners and other priwtely-bdd bads.

Parks Local, smc, and fedenl parks and resfsrves.
GoveoHnem Non-park federal lad state lands.
Not Qassified Ownership could not be determined.

1 Incltties PALCO lands outside tie otie ive WAAs.
2 Incltiies the proposed Hsadwatcrs and ElMiead Springs reserve in the Hnmboldt WAA.
3 laclttdes 7,000+ acres admiiiistered by the US Forest Service in the Eei WAA.

mMCF-i.DoC’Wtm P^7



Table 2. Covered (List A) Species
Species Ccnamon and Sdentiric Name Federal Status State Status

Focus Spedes
Marbled minreleL Brackyrampkus marmoraim FT CE
Northern spotted owl, Sirix occidentaUs gaarina FT CSSC, BOF
CMnook salmon. £>nc<?rAyncliKJ tsha’nyischa FPT CSSC
CotiO salmon, Or^rhynchus kisulch FT CCT -
Cunhroat troiu, Or.corkynchus darki FSR CSSC
Stedhead/rainbow trout, Oncorhynchus myMss FSR CSSC

Other list A Spades
Amphibians
Southern lorrent shamander, Rhyacomtm variegatm CSSC
Tailed frog, Asci»«ia’ tmei CSSC
Red-!egged frog, Rana aurora CSSC
FootMfl yellow-legged frog. Rmm boylei CSSC
Eeptlis
Northwestern poo; turtle, Clemmys marmorma imrmoraia CSSC
Birds
Bald eagle, Haliemetus kucocepkalus FT, BEPA CE. BOF. CFP
American peregrins falcon, Fofco peregrmus anatum FE CE, BOF, CFP
Westero snowy plover, Chartidrius akxandrmus aivosm FT CSSC
Bank swaUow, Riparia riparia CT
Mammals
Califomia red tree vole, Arborimus porno CSSC
Pacific fisher, Mams peanmti pajsifica CSSC
Codes
BEPA Bald Eagle (and Golden Eagle) Protection Act FE redcial eodangered spedes
BOF Board of Forestry’sensitjve species FPT Anposed for federal Hsting as threatened
CCT Califonia candidate for Hsting as threatened FSR Federal status review
CE Califomia endangered spedes FT Fsdaal threatened spedes
CFP Calforsta fuHy protected species
CSSC CaHona spedes of special concern

ona threatened species

3.4.1.1 Umber^Hawesing and iegeneraion Methods
Before a forest stand, can be harvested, a RPF must prepare a THP. The THP is reviewed by 
state and, in some cases, federal agencies for consistency with all applicable laws and 
regulations to ensure that potentially sigrdficaiit environ -m ewtal impacts axe analysed and ftilly 
mitigated to the extent feasible. TMs tequirenaent hag applied to commercial timber operations 
in CaHomia smce 1973 (see July 1998 Draft SYPTHCP, Part A in Volume V for additioiial 
details)-

In the plan area, even-aged and uneven-aged silvicultiiral presoriptions will be used. Even- 
aged silvicnltuxe is used to regenerate a stand of txees approximately the same age. This 
objective is achieved by Jiarvestiiig stands in blocks that typically range in size from 20 to 30 
acres. Harvest methods include seed tree removal, shelterwood xemoval, and clearcutting. 
Segeneratioii occurs artificially through planting nursery-grown seedlings, or naturally by well- 
distributed seed trees. Uneven-aged sflvictiltere is used to bervest trees individtially or in

A.-WCP.7,POC. Mans P-8



small groups, with, the goal of developing or maintainiag a %’ariet}' of age classes within a stand, 
l^'picaly, sites are restocked through natural regeneration; where necessary, seedlings 
obtained from a nursery are also used. Harvesting operations begin with the feUing and 
bucking of trees. Logs are moved (yarded) to a landing site using methods based on topographic 
considerahons, access, worker safety, and other factors. Generali}', tractor-hased systems are 
used on reiauvely mild terradn, cable yarders are used on steeper slopes, and helicopters axe 
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 shrab and tree species are removed. Ihis is typicaly accomplished by a broadcast 
bum or, less commonly, by meclianical methods. This treatment only applies to clearcnt sites 
where excessive quantities of slash prevent tree planters from successfaBy planting trees 
uniformly throughout the harvest unit. The treatment also has the additional benefit of 
reducmg the potential for wildfire to ignite or spread through the site. Broadcast bTOrning 
permits must be obtained finm CDF and the regional air quality board- If needed, fire trails are 
constructed to protect resources at risk (e.g., riparian habitat adjacent to a stream). Personnel 
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 
CaMomia Forest Practice Rules (PPRs) are met. The usual practice is to plant seedlings in 
those areas that have been clearcut. Seedlings axe purchased from a v'aiiety of vendors and 
selected tc fit the enviroiiiiiental conditions of site where they will be planted.

3.4.1.4 Vegetatton Management
Some sites may require one or more vegetation management treatments to reduce the impacts 
of unwaiited competing vegetation on the growth of seedlings. Such treatments commonly 
involve the application of herbicides. Vegetation management conducted through use of forest 
chemicals Euch as herbicides, pesticides, and fertilizers is not a covered, activity under the iTPs. 
Mechanicai methods may also be used to control unwanted vefetation.

3.4.1.5 Thinning
Overstocked even-aged stands wiE be thmned, where appropriate, to redistribute the growth 
potential of the site to fewer conifer trees. When such an operation ocimrs in, a very young 
stand (approxtniately 15 years old), it is called preconmerdal thmiimg. Stems axe cut down 
smi left on the site to decay. Commercial tMimiiig requires preparation of a THP and may 
occur in stands as youmg as 35 years. Leave trees (i.e., the trees that will be retained) are 
selected to ensure that they ate evenly distributed throughout the site and have the poteniial to 
take adv’antage of the increased growing space. The harvested trees are yarded to a landing, 
loaded onto trucks, and transported to a processing facility.
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3.4.1.6 Fire Suppression
In response to wildfires, activities similaT to those msed for escaped control bixms are used to 
minimize the total number of affected acres. These activities will be covered by the ITPs and, 
fire management plans will be prepared for the MMCAs as part of tMs HCP.

3.4.2 Roads and Landings
Activities for the mainteiianee, mprovement, constructioii, and closure of roads and landiQgs 
inclade the folowing:

1. Implementatioii of PALCO’s stoxmproofing program

2. Consti-ttction df new roads in connection with timber minafemeiit, indndiiif 
cleffring vegetation from road rights-of-way, removiiig trees, grubbing (removiiig 
stamps and surface organics), gradmf, and compactioii

3. Extraction of rock, sand, and gravel from small borrow pits for use in road 
constnietioin and mamtenance, drainage facflitf repair, and erosion control

4. Consfamction of stream crossings (bridges, crdverted fiHs, fords, and a Tariety of 
temporary crossings}

5. Mamtenance of surfaced roads, seasonal roads, cnlverts, bridges, fords, cuts and 
filslopes

6. Closuie of roads, temporarily (i.e., decommissioiiei) or permaneiitly 
(i.e., abandoned)

Approxiiaately 150 miles of new roads will be added, in the plan area in the first decade of Plan 
Haplementatioii; 100 miles in the second decade, 75 miles in the third decade, 50 miles in the 
fourth decade, and 25 miles in the fifth decade. At least 750 miles of existhig roads will be 
stormproofed per decade withia the fcst 20 years until aH roads on the property have been 
hrotiglit up to that standard.

Additional details regardmg road-related activities are provided in the Gtndelines for Forest 
Eoads and Laadiiifs (July 1998 Draft STP/HCP, Part H of Volume 11).

3.4.3 Commercial Rock Quarries
PALCO operates two permitted coimaerdal hard rock quairfes in the plan area. The two 
commerdal quarries are identified as Eock Quarry 1/Eoad 24 and Eock Quarry 2/Soai 9.

• Rock Quarry l/Road 24 is located in the Yager Creek dramafe, approximately five 
imles upstream from Caxlotta, CaMomia. The approved Humholdt County 
conditioiial use permit and the approved mtamg and reclamation, plan for the 
quarry provide for a total productioii of approxiinately 125,000 cubic yards of 
aggregate material. The entire quarry site indudes approximately 3.5 acres.

• Rock Quarry 2/Iload 9 is located in the Lawrence Creek drainage of the Yager Creek 
^ watershed. It was operated for many years for in-house use only. Since approval of 
the conditaonal use permit, it has been mined for commercial purposes. The volume 
of available material in Qnany 2 is estimated at approxinaately 450,000 cubic yards.
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These two exi$tmg qumrj operations will be covered by the ITPs for two years.

Coverage for these operatioiis beyond the two-year period and coverage for any additioiial 
qaany sites proposed by PALCO wfll require amendmeiits to the ITPs and Plan.

Qmarry operations involve excavation, drilliiif, blastkif, scxeenme, loading and hanMiig. 
Activities ancillary to the quarry operation include road relocation, erosion control, annual 
closure, and final reclamation. MaterialE are hauled off-site and transported by track or rail to 
their ultiniate destination for use as slope stabiEzatioii, bedding, and road base. Operations are 
seasonal, with most mining oecuixmg from April fhrougli November, Minor quarrying may 
occur firom December througli March in response to local demand for material or the need to 
provide material for erosion control or road stormproofing activity. Additional information 
about the quamss is providei in Julf 1998 Draft STPMCP, Fart J of ¥oluin.e II,

PALCO also uses many smal sand or rock sources (borrow pits) in the plan area for road 
maiotenance, dramage facility repair, and erosion control. Because of their smaE sae and 
minor impacts, these borrow pits do not require permits under federal or state regulations and 
are not mapped or inventoiied. Activities assodatei with these borrow pits are part of 
PALCO’s road and sediment 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 
ameniment to the HPs.
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4 BASEUME CONBITIONS

A description of baseline conditioES is presented in fhe EIS/EIE foi this project. See Tables 3, 4, 
and 5.
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Table 3. Baseline Conditions
WAAl

Factor HamboWi
WAA2
Yager

WAA3
VaaDoiep

WAA4
Eel

.lAS
Bcai-Manole

WAA6
Other Lands TOTAL

Serai Type (acres)
Forest opening 2J21 989 759 5,454 2.882 11 12,616
Yoong Forest 6J20 15,282 2,971 12,325 1,804 0 38,502
Mid-successional 0.069 11,014 14,306 25,878 21.140 3.364 87,771
LaifiSenl 17.461 3,881 5,907 24,440 1341 6 5336
OM Growth 71 1,761 153 1,098 3360 0 6.443
Harliwood 346 221 61 3,010 4S7 241 4,266
Prairie 0 277 55 973 2351 281 3,837
Opai/noii-timber 139 6S4 721 2,275 1.069 0 5.038

Site Proiiictjwt}- (acres)
Site Qtss 1 516 676 1,388 1,711 43 0 4.335
Site Class 1 37.£30 32,098 22,342 68,194 27,739 3334 191,536
Site Qass 3 142 34? 460 1.827 2.»0 198 5,964
Site Class 8 0 35 14 515 487 S9 1,141
Site Qass 9 2S9 954 729 3,206 3271 2S1 8,729

W«t«rc®iiises 
{stream Biles)

OassI 52 56 30 80 44 3 265
Class n 131 123 83 280 118 16 751
Totals 1S3 179 114 360 161 19 1,017

WLPZs (acres)
Cliss I WLPZs 2.113 2,267 1,256 3.577 . 1,731 140 11,084
Class nmua 2J95 2,616 1.870 6.312 2,648 356 16,866'^
Totals 5.108 4,953 3,126 9.SS9 4378 496 27,951

Hoais (nilis)
Pa¥ed/rocked OI.O 142.7 505 181.1 13.1 4,7 511.1
Dirt 163.6 125.7 123.4 388.4 141.6 7.0 949.7
Slonnproofed 9J 29.1 0 0 0 0 38.6
Reconstructed i.4 0.5 33 16,3 1.6 0 30.1
Decoimnissioned 0 1.6 0 0 0 0 1.6
Abandoned 0.6 1.3 0 0 0 0 1.9

Total ensting 29§.l 300.9 177.2 585.8 158.3 11-7 1533.0
Proposed first decade) 43.1 15.8 14.1 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 lafings (acre) 
lUow 28.471 29,249 15363 44.354 12J48 1J05 131.791
Moderate lOJOl 4,811 9,201 2S.964 20510 1,651 75,338
ffigh 1 20 108 372 1331 347 2.178
Extreme 104 27 362 1,151 139 0 1.7S2
No Data 0 0 0 617 0 0 617

Eaoisiie Haiard Raf ags (acres) 
Very Low 557 302 1,614 5.965 4.894 438 13,770
Low 22,142 6.745 9.036 32,046 8587 382 79,638
Modaraie 8,643 2,681 4,724 21,648 8,743 107 46,546
^High 2,»5 986 1.868 10,805 7,900 7 23,761
Very High 263 364 532 3,557 4.187 0 8.903
Exttaine 0 1 5 146 206 0 358
No Data 4,278 23,028 7,155 1,291 11 2,969 38,731

Mstiffliaince index (%f* 15.5 16.8 5.9 12.E 4.3 Not known 11.5
t ^ « 23,668 acres. Tke ntimber in the t^k. 16,866, appears to be m enror.
2/ me disturbance index-mlugs do aot mdnde values for Mniklidc and roads.
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Table 4. Distribution of List A Species in the Plan Area
List A Focus Species

J

MarbM njiHTdet 

NcKthtnu spottei owl

CUncmk salmon

Colio salmon

Cutthroat tront

Steeftiead trait

Sontiieni torrent
sJaiBander
Taikifrtig

Eed-Ieggei frog

Fooflill ydlow-legjei 
frog
Norliiwesteri! pond 
turtle

Bali eagle

Amenean peregiri*, 
WctB

Western snowy plora*

Bank swallow

CaEfomia rti tree 
vole
PadOc fisher

Most old-powtb and some residaal stands In Plan .Area considered actual or potential nesting 
habitat for this species. Occupied behasiors deiccisa in surveys in 26 stands.
Widely tlistribuieci in Plan Area; 147 known owl sites on PALCO ownersliip. Plan Area includes 
approximately 80,300 acres of high-quality nesting habitat, 10,600 acres of medium-quality 
nesting habitat, 70,300 acres of low-quality aestinc habitat, 10,800 acres of roosting habiat, and 
] 8,000 acres of foraging habitat.
Oixur in low nnmbers thron^out Plan Area; dta on tbundance and distribution within 
mdividual watersheds vary. Habimt esrimated to oztur in approximately 82 mites of streams in 
flic Plan Area.
Known or thought lo occur in large number of streams in each Plan Area watershed; data on 
abundance and distribution within individual watersheds vary, Habiat estimated to occur in 
approximately 66 nules of Plan Area stfeams.
Anadromous cnttliroat known to ocajr in Ed Kvecr. in Strongs Creek in tie Ed watershed, in the 
North Fork Elk Mvet watershed, and in Freshwater Creek; date generiBy not svailabk on 
occinencein other areas, HaMat estimated to occur m approximately 31 miles of Plan Area 
streams.
Most widely distributed salmonid in the Plan Area. Within upper Eel WAA, diSiribtttiOE Mmited 
by Scott Dam. Data on abundance and distribotiOE within individual watersheds vary'. Habitat 
estimaieii lo occur in approjdmaiely 152 miles of smsams in the Plan Area.

Otiier List A Si*des
Widely disiribuifid in suitable habitat in Plan Area. Observed in Bear-Matiole, Yafcr, lei, 
HamboMt, and Van Dtmii waicrsbcds-
Pttchy but widespread disnibarioii in suitable habia: in Plm Area. Observed io Humboldt,
Yiger, Van Duzen, Eel, and Bear-Mattole waiershtls. Only the high-fradiem reaches wiih 
substrates of consolidated parent material are likely to contain suiable habitaL 
Based on incidental observations, localy 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 aid Van Diaai Rivers; also reported 
from Yager md Bear-Mattolc WAAs. Suspected ic occair in suitable hibiiai ia HtunboMi WAA 
Habitat relatively Mmited on the PALCO ownership; spedss deteaed in or near some of the major 
watercourses in Yager and Eel waiersheds. Popd nrties appear lo be present in low nunsbers in 
suitable habitat.
No nest site records for PALCO ownership. Winisriiig birds rare to relatively commoa alosg 
Yager Creek and the Eel, EUt, and Van Duzen rivccs; also seen along lower Larabee CiMk, near 
the confluence wiai Eel Kver, Seen on PALCO lands generally between November and March 
(same time is runs of anadromous fish); 3 to 7 wintsring birds seen in Yager watershed, 1 to 2 in 
Eel and Humbolili watersheds.
In north coast region, m uncoininon nrigrint and winier visitor; a rare, local breeder 
(approxiinitely eight known sites in Moregion) aic summer resident One recorded nest site in 
Plan Area, oa cliff adjacent to Eel River: site may have been damaged or elitninated during the 
wiiitcr of 1995 due to Mluie of the rock face.
Dneommon local migrant and winter visitor tare, local breeder. Observed in the bioregion on 
Mand river bars from the Eel River delta upstream to at least the mouth of the Van Dttzen River. 
Ob north coast, considered a rare migrant and locaiiy rare breedet. No nesung colonies are known 
on or near the PALCO ownenhip.
Widespread In the Plm Area.

Detected in the Plan Area in the multi-species study in the Yager and Humboldt watersheds.
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Table 5. Animat and Plant Species Ricliness by Serai Type

Serai Tjipe AnimaJ Species Plant Species
Forest Openings 72 88
Young Forests 127 130
Mid-stiecessional 112 122
Late Smccessional 116 130
Montane Hardwood 76 98
Perennial Grassland 64 62
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5 ALTERNATIVES CONSIDERED

Hie EESA requires that HCPs identify altematives to the proposed taking and explam why 
such altematives were not selected. A broad range of impact avoidance, mitigation, and 
comerratioii strategies were proposed and considered in the course of preparmg this Plan, 
indudiag variations on the LTSY projections and HCP strategies.

Four primary alternatives are stmunarized here: Take Avoidance; Selective Harvest; Espanded 
(61,000-acre) Headwaters Eeserve; and Higher Midterm Timher Productioa.

5.1 TAKE ATOBDANCE
Under tMs alternative, activities in the plan area would be conducted in a manner to avoid take 
of any federally listed, state listed, or state candidate spedes. Since no take would occur, 
PALCO would not need or obtam ITPs from USFWS, KMFS, or CDPG. PALCO would not be 
obligated to implement measures to muoiniize and mitigate the effects of take. Coiisei|iieatly, 
the Headwaters Eeserve would not be established, and the Plan would not be impleinented.
IMs alternative was rejected because it would not provide the foDLowiig enviromneiital benefits 
associated with the Plan as proposed:

1. Protection of the Headwaters Eeserve, including buffer areas around the oH-growth 
forest within the Reserve, in perpetuity

2. Protection of the MMCAs and associated intemal buffer areas

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

4. haplementation of various conservation measures for non-lsted covered species

TMs alternative also was rejected because of its potential negative effects, mcluding the 
followiif:

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

2. Contmued economic uncertaiiity regarding the amount of harvest that might be 
espected from the PALCO property in the future and the resulting adverse 
econoinic impact to flie economy of Humboldt County

5.2 SELECTIVE HARVEST

Under this alternative, the SYP elements of the Plan as proposed would be altered to ehmiiiate 
cleax-cuttiag and salvage logging ia the plan area. Stands would be subject to selective harvest 
every 20 years, with a timber stand target of late serai forest conditions (CWHH 6). The 
maidimiiii yearly harvest woulii be 2 percent of the timber mventory. In aiditioii, a iniiiiinuia 
of 20 percent of the property would have to be in late serai habitat. Two sub-altematives for 
SMZs also were csmsidered:
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• Forest Ecosj'stem Manafement Team CFEBtAT) stmdaid buffers maintaiiiecl for the 
tenn of the ITPs

• EEMA.T standard buffers as interim measures with final buffers being determined 
using a WasMugton Department of Natural Resources fRTJNE) style watershed 
analysis

This alternative was not selected because a selective harvest stratep’ wouli require extensive 
road construction. It would limit PALCO’s abiKiy to use best siriculmral practices to manage 
its forests. The net improvement ia aquatic protection over that in the proposed Plan is 
nacertam but is probably li-rnited The alternative woulci also have a significant negative 
economic impact on PALCO. With respect to economic impacts, the FEMAT buffers alone 
woulci render PALCO's owuersHp more than 50 percent unharvestable. (Map 36 in Yolume ¥ 
flliistrates the appKcatioii of EEMAT buffers to the plan area.)

5.3 ISI^AMDEDHEADWATEESKESEIIVE
Under this alternative, a 61,000-acre reserve would be established instead the 7,300-acare 
reserve contemplated m the Headwaters Agreement. The approsiniate design of the reserve 
wouli be a large cirde encompassing the sis redwood groves CAflen Creek, Shaw Creek, Beh- 
Lawrence, Kght 9, Owl Creek, and EMiead Springs) and the Headwaters tract and buffer. 
Outside of the reserve, the remainder of PALCO’s property would be manaf ed in the same 
manner as proposed in this Plan.

Approiimately 30 percent of PALCO’s holdings in the plan area wouli become part of the 
reserve, includnig stands with significaiit amounts of M^-quahtj', oM-growth timber. PALCO 
is tmwillmf to commit such a large amount of land to habitat without compensatioii, and 
neither the federal FESA nor CESA requires such a comnatment. The only method of cxeating 
the preserve, then, is through condemnation or voluntary sale. Neither the federal nor the 
state govenment has demonstrated that funds are available to acquire the reserve: and 
CaMfomia voters have tamed down ballot measures aimed at acquiring IMs property. The 
acquisition amount would far exceed any conservation acquisitioii uniertakea by the federal 
and. state govemments since the enactment of the Land and Water Conservation Fund. In the 
absence of available funds for acquisition of the land, this alternative is not practicable.

5.4 MCBEASEDMDTEIIMPBODTJCTION
TMs alternative was developed to ietennine the possible upper ranfe of timber production on 
PALCO’s lands. Under tMs alternative, higher harvest levels weraJd be aBowed during the 
midtenn of the ITTPs. Eipaiian buffers would be 125 feet for Class I streams and ?5 feet for 
Class n streams, with extensive ttmber harvest allowei wiftin these zones. Limits on 
harvesting would be set by existiiif FPRs. No MMCAs would be established; however, the 
Headwaters transactions woMi be completed. This aitemative was rejected primarily because 
of ■the inherent confficts between ■the timber prodnetion goals of the approach and ITP 
reqmrements to minimize, as wel as to mitigate, effects on listed species.
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6 OPEKATING CONSERVATION PROGRAMS

6.1 MAKBLED MUREELET CONSERVATION PLAN

6.1.1 Management Objective
R-otect most of the best quality marbled unarrelet occupied habitat on the property in a system 
of reserves and provide for improvement of habitat within the reseiv’es dmiiig the life of the 
permit. Minimize the effects of maniageineiit on populatioiis within the reserves, and the effect 
on murrelets that may be using habitat authorized for harvest.

6.1.2 Conservation Measures
6.1.2.1 Estoblishmenf of Marbled Myrrelef Conservation Areas and Other 

Protective Buffers
EstabHEh the following MMCAs as described below.

• AH MMCAs wilj be protected for the life of the permit. Timber harvestmg is 
prohibited in the MMCAs and the Giizzley Creek complex, induding salvage 
logging and other managemeiit actirtties that are detrimental to the marbled 
mnrrelet or marbled mTOcrelet habitat for the Hfe of the ITP. The outlines of the 
MMCAs are shown in Kgure 2. More detailed ovemdew maps are provided in 
Figure 2.5-4 of the FEIS/FEIR. The acreages of the MMCAs are as follows; Elk 
Head Residual, 351 acres; Cooper Mill, 704 acres; Allen Creek. 1,428 acres; AUen 
Creek Extension, 301 acres; Eoad 3, 564 acres; Owl Creek, 1,199 acres; Shaw Gift, 
503 acres; Right Road 9, 318 acres; Road 7 md B North, 492 acres; Booths Eun, 784 
acres; Bell Lawrence, 634 acres; and Lower North Fork Eft:, 451 acres. The Gnzzlej 
Creek complex acreage is 1,409 acres.

• The Owl Creek klMCA will be protected for the life of the permit, and wiH include 
addittons. Their outlmes are also shown in Figures 3 and 4-

• The Giizzley Creek complex will include an additional 351 acres, as shown in Figure 
4, and will be protected for the first five years of the pennit. 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 California or others, and that stiH remain in 
PALCO’s ownership, will be evaluated, by a scientific review panel and USFWS and 
CDPG. The agencies will then make a finding as to whether allowiiig timber 
harvest and the other covered activities in the complex would jeopardize the 
marbled murrelet. If the agencies determine that harvest of the area would 
jeopardize the murrelet, the area wouli be protected as an MMCA for the life of the 
permit. If the agencies determine that harvest of the area would not jeopardize the 
species, the area would not be designated as an MMCA and would be managed in 
accordance with the HCFs OCR for covered lands outside of hfMCAs.

• A process will be established for further dehneation of boundaries of MMCAs and 
conditions within MMCAs within first year of the permit Aerial photos, maps, 
■wmtten descriptions, and where feasible, global positioning system (GPS) points, 
will be used to describe boundaries. Videos wil document existing conditioas along 
all roads withm klMCAs. When THPs are proposed in stands contiguous with
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• MMCAs, fonmal land siXTvejs will be conducted to establish boundaries prior to 
harvest.

• Bufiers around oli-growth habitat are appHed to reduce the potential for access by 
avian predators and amplinrat-iug cMmatic effects. To provide these benefits, the

. timber stand within the buffer should prowde a high degree of canopy closure at a 
height as close to that of the old-growth habitat as possible. In some cases, where 
mtervening features such as ridgeUiies and roads would substantiaBy reduce the 
effectiveness of buffers, vegetated buffers may not be deemed necessary. Where the 
beneits of buffers coulii be attamed using PALCO-owned property', the MMCAs 
were designed with 300-foot buffers incorporated within their boundaries. However 
in several instances, aiiitioiial bnffers are or may be appropriate. These additional 
jnstances are described in the following three buEets.

• Additional 300-fciot buffers wil be establishei at certam points along the south edge 
of the Headwaters Eeserve and the northwest edge of the North Fork Elk MMCA, 
These buffers are identified in Figures 2 and 3.

• If PALCO acquires property borierinf an MMCA SOO-foot, no-harvest buffers shal 
be established adjacent to the BJMCA mmeiiately, wherever residual or old-growth 
forest exists at the margin of the MMCA.

• Activities within the SOO-foot buffers shal be restricted to those identified in 
Section 6.1,2.2.

• During the review of boundaries described in the fourth bullet above, the mapped 
buffers wil be examined to ensure that they meet the objectives of protection of 
MMCA viduess to the mazhnuni extent feasible and to consider whether additional 
buffers should be added to meet the objectives. In addition to Ihe need for species 
protection, this process will fully consider limitations of effectiveness due to 
mtervening features and the practicality of delineation (for instance, use of existing 
features such as roads and ridges versus establshing boundaries by performing 
land surveys),

6.1_.2.2 Acivities in MMCAs
6.1.2.2.1 Management In the MMCAs
Manafement shall be consistent with the goals and objectives of flae MMCAs and, except as 
expressly provided here, shall be conducted in cons-altation with the USFl^S and CDPG. The 
goals and objactives of the MMCAs are as folows:

• ProMMt timber harvesting, iududiiig salvage logginf and other management 
activities detrimental to the marbled urarrelet or marbled murrelet habitat withm 
any area designated as an MMCA Consistent with tMs proMMtioc, PALCO will 
only engage in MMCA conservation activities, as identified in Section 6.1.2.2.2 and 
other management activities identified in Section 6.I.2.2.I.

• Maiitaia the value of eurrenfly suitaMe marbled minrelet nestnig habitat in the 
MMCAs.

• Eecmit suitaHe marbled mtoxelet nesting habitat in oH-growth residual stands in 
the MMCAs.

• Provide biifferinf for, and contiguity of, suitable and recruitment nesting habitat in 
young-growth stands witMn the MMCAs.
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6.1.2.2.2 MMCA Timber Removal
PALCO is not reqtdred to imclertake any sucli management in the MMCAs.

• Old-growth stand components within MMCAs axe to be dedicated to retentioii and 
enhancement of murrelet nesfing habitat values.

• Residual stand components are to be managed to recrmt ftmctioiial naurrelet 
nesting habitat.

• Second-growth stand components within and outside of residuals are to be managed 
to buffer old-growth and residua] habitat and to provide mature forest contiguity 
throughout MMCAs. Any thinning allowed in the MMCAs would be done within 
second-growth to accelerate rematment of second-growth trees into a mature 
condition that buffers residual and old-growth canopy structure. Any permitted 
■tMmimg shah occur outside of the murrelet nestmf season ami without the 
construction or reconstructioii of roads. No helcopter yaxduif shall he conducted.

• With the exception, of those actiidties identified as MMCA eonservatioa activities in 
tMs Bection., any activity involving the remcival of timher from as MMCA., including 
pre-commercial and commercial thmaing, shaB be allowed only on a case-by-case 
basis and ordf if the wiliMe agencies detennme that the spedfie activity wil be 
beneficial to the marbled naxurelet and its habitat and is in conformamce with the 
Aquatics Conservation Plan. Such timher removal activities wfll be aloweil oMy at 
the specific written request and/or written approval of the wildlife agencies in 
advance of such actirity, foEowiiig complance with all applcable laws and 
regulations, including NEPA and CEQA. Such compHance shall mclude 
detenainmg whether the eurironmental documentation, in existence at that time 
adequately discloses the impacts of the proposed activity to ensure compliance with 
NlPAand CEQA.

6.L2.2.3‘lliWCA ConserYOion ActMtles
Certam activities, roads, and other facilities within, the MMCAs on PALCO’s lands wiH remain 
available for use, consistent with the Aquatics Conservation Plan and the IA regardiig tMs 
Plan and subject to the conditions below. These activities are deemed to be compatible with, or 
beneficial to, protection of the marbled murrelet and other covered spedes and their habitats 
witMn the MMCAs:

• Active roads within ICMCAs may be -aseii, maintained, stormproofed, upgraded, 
closed, or decommissioned as limited by Section 3.1.1(aKl) of the IA

• Properly ficensed and permittei game hmtin,g— mcluding fireann discharge— may 
continue, during flie appropriate seasons, from September 16 of each year through 
March 23 to avoid potential disturbance to nesting murrelets.

• Maiatainmg, stormproofing, upgrading, closing, or decommissionin g, and using qf 
existing roads and facilities can require the removal of trees. To the extent feasible, 
such activities with potential for disturbance shall be condactei omtside the marbled 
murrelet breeding season. AD tarees removed within the EMZ or blockmg a road will 
be left in. the ricinity of their removal. See the IA, Section 3.1.1(a)(1) and (5).

• Fuel removal wfll he allowed, only in residual and second-growth buffers and will 
require consultatioii and written concurrence from ugf^g CDFG.
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Fire suppression will be allowed as otherwise proiideti in a fixe managemeiit plan 
for the MMCAs approved bj' the -wililife agencies withm one year of the effective 
date of this Plan.
Tree removal necessary for road maintenance, stonnproofing. upgrading, dostire, or 
decommissioniiig shall be kept to a minimum. Downed, wind-thrown, and hazard 
trees witMn the EMZ must be retaineci as required by the terms of the Aquatics 
Species Consen'ation Plan-
Stream enhancement projects ia the MMCAs may be undertaken with prior written 
conctirreiice of USFWS and CDFG.
The borrow pits and rock material sources within the MMCAs may be developed 
and operated during the first five years of the Han. During this five-year period, 
material can be used for roads, drainage, mamtenance, and repair, withcnit 
consultatioii with or concurrence from USFWS and CDFG so long as no trees 
greater than 12 inches dbh are removed from said locations, and no single new 
borrow pit area greater than 2 acres is cleared, with a mazinmiii limit of no more 
than two new sites in any MMCA. A maxiiauiii of four acres may be cleared in 
connection with existing or new borrow pits within each MlfCA for the Hfe 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 wiB recpire consultation with and 
concmrence by USFWS and CDFG and foil cnnipliaiice with applicable federal and 
state laws includhig NDPA 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 mQ require an 
amendment to the permit.
Scientific suiveys and studies mayhe undertaken as part of the Plan’s momtorzng 
program.
One of PALCO’s permitted hard rock quarries, Quarry 1, Eoad 24, is located within, 
the Allen Creek MMCA. The specific location, enviroiiniental setting, permit 
provisions, mitigations, certified enviroiiinental documentation, and approved 
reclamation plan for tMs permitted and active qnany are included in the July 1998 
Draft HCP. Quarry Mload 24 is located, in the Yager Creek dxaiiage, 
approzimately five miles upstream from Carlotta, California- WHle quarrying 
operations typicafly involve excavation, drilling, Masting, screening, loading, and 
related activities throughout the year, in recognition of the potential for disturbance 
effects upon murrelets in the AHen Creek MMCA, PALCO will limit all blasting to 
the period after September 15 and prior to March 24 of each year. To the maximttm 
extent feasible. PALCO will also implement measures to roiiigate distiirbaiice 
impacts at other times of the year. These measojes will include the CDFG 
recommendatiaiis for tMs quarry operation durijig the environmental review and 
permittiiig process. These measures axe as follows;

- The loadmg 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) padding the area between the gate and the body, or 
(3) removing the back gate from the body of the truck.
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- The Aflen Creek MMCA rock quarry is mclndec in the permit as a covered 
activity uiacier the ITPs for two years from the date of pennit issuance. 
Inclusion of tlie quarry as a covered actiiitj’ beyond the two-year period will 
require an aanendment to the ITPs.

6.1.2.3 Minimization of Take of Marbled Myrrelets
6.1.2.3.1 luier Zones
Establish 0.25 mile seasonal buffers and SOO-foot buffers with PALCO's late serai silvicultural 
prescription (240 square-foot-per-acxe conifer basal area followmg harvest) on PALCO lands 
bordeimg old-growth marbled murrelet habitat on public lands.

• Consultatioii with agendes completed on any harvest, thinning, or salvafe activities
• Consultation with agencies completed on road raainteiiaiice or stonnproofing
• Fuel treatments consistent with MMCA fire management plan
• Down or feUed trees in MMCA retamed per acpatic strategy
• Consultatioii with agencies completed on stream restoration projects
• Consultatioii with agencies completed on openaig or operation of quarries and rock 

borrow pits
• Seasonal restriction applied within 0.25 mile of parks and reserves
• Late serai prescariptioa applied withii 300 feet of parks and reserves

6.1.2.3.2 Disturbance Minimization
Hie Msh and Wildlife Service, CDFG and PALCO shal review all activities proposed witMn 
MMCAs, witMn 0.25 utile of MMCAs, witMn 0.25 mile of oM-growtii habitat ia parks and 
acquired reserves, and within 0.25 mile of other occupied stands to ensure that disturbance of 
murrelets m MMCAs has been miciiniized to the greatest extent feasible. Such measures may 
indude, but wil not be Mmited to, time-of-day restrictions, seasonal restrictions, and iistimce 
setbacks. 'IMs process will include recognitioii of and coordination with otiier HCP resource 
manafement objeetiTes, especially aquatic protections. A cheddisi wiH be estabMshed for 
docmnentatioii, and it will be induded with THPs and also completed for other managemieiit 
actions, diecklist elements will indude, but will not be limited to, the foDowitif:

• Consultatioii with agencies completed on any harvest, tManmg, or salvage activities ■
• Consultation, with agencies completed on road mamtenance or stormproofinf
• Fuel treatments consistent with MMCA fire management plan
• Down or feUed trees in MMCA retained per aquatic strategy
• Consultatioa with agencies completed on stream restomtioii projects
• Consultation with agendes completed on opening or operation of cpames and rock 

borrow pits
• Seasonal restriction applied withm 0.26 utile of parks and reserves
• Late serai prescription appHei witMn 300 feet of parks and reserves

6.1.2.3.3 Habitat Raing Evalyation Process
PALCO shall conduct a habitat rating evaluation process that appEes to aH stands of oM-growth 
redwood habitat suitable for marbled murrelet nestinf, induding unait old growth and residual
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the higher quality habitat group, to the extent practicable gi'ven other required constraiiats of 
the HCP and ITPs, m-Mle giving consideration to PAhCO’s operational needs. Constraints 
which overlay prioritization and must be considered mclude, but axe not limited to, timber 
volumes and acreages mavailaMe for harvest due to mass wasting or otiier geologic concern, 
MBslope steepness or stability limitations, disturbance index, riparian managemeiit, channel 
migration zone, and related restrictionis,

6.1,3 Monitoring
The Company wiE implement the impleiuentatioii and eflfectiveness jiionitormg program 
discussed in Section. 6 on the covered lands. The goals will be as follows:

1. Detemme whether the HCP conservation strategies are unplementei as written.

2. Determine whether the conservation strategies acre having the predicted impact and 
effect on marbled murrelets.

These two monitoimg goals can be regarded as inplementatioii (or compla&ce) moaitoriiig and 
effectiveness monitoriiig, respectively. These goals follow from the recommendatioiis of the 
USFWS (Kecoveiy Plan) and mirroT similar efforts elsewhere in the regjon (e.g., Madsen et al. 
1997, for federal lands).

Implementaticiii and. moudtoiiiig will be carried out by the wilcilife agencies, in part thiongh the 
HCP monitor, as describedl in Section 6.13. The wildlife agencies and the monitor will have fiill 
access to PALCO’s land, at ah times, to inspect any covered, activity, and who shall be present 
onsite during eveiy timber harvest conducted by or on behalf of PALCO. Implementatioii 
monitoriiig: win also iocmnent the types, amounts, and locations of forest roanafement 
activities carriei out within, the HCP planning area. These roonitormg activities may take the 
form of periodic reports on landscape-level conditions assessed, by using inventory and remote 
sensing infonaation. For purposes of tMs routine compliance momtorinf in which landscape 
doanges over tune are recorded. PALCO shall provide a report to USFWS and CDFG every five 
years, documeiitinig (through aerial photography geographical information system [GIS] 
mapping, GPS reference points fwhere available], and other methods available and appropriate) 
status, changes, and trends ia the MMCA areas. Items tohe addressed in the report mH 
include, but will not be Hmited to, the folowmg:

• Depiction of the MMCA boimdaiies and indicatioiis of the location and scope of 
nearby harvest operations

• General descriptioii of any silvicultaral activities ■aadertaken in accordance with 
Section 3.1.1 of the IA with the advice and consent of USFWS and CDFG withm the 
MMCAs and a rea>rd of the consultation, correspondence, planning, or other 
documentatioii associated witih. such activity

• Depiction, desiaiptioa, or other documentalioji, to Ihe extent available, of any other 
consultation or correspondence between PALCO and DSFWS/CDFG regarding any 
of the foEowiig:

- Use, abandonment, or redamatioii of permitted Eock Quaxiy No. 2/Eoad 24 
located within the AHen Creek MMCA

- Use or tree removal to facilitate borrow pit material sources within the 
MMCAs, as provided in this Plan
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- Road use, majntenaiice, stonnproofing, drainage repair, mamtenance, or 
related tree removal for same as provided in this Plan

- Tree removal due to safety hazards
Etfecttveaess monitoring will seek to docmnent changes in the marbled murrelet popnlatioiis on 
PALCO lands and, to a lesser degree, on neighboriiig lands and waters and changes in the 
habitat of these populations on PALCO lands, as more partacnlarly described below.

Iffectiveness momtoriiif 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 wifl be overseen 
by PALCO’s edsting Marbled Murrelet Scientific Review Panel (MMSEP). Members of the 
MMSRP wiB meet annually for the first five years of the plan to review monitoring program 
design and results and to make recommeDdatioiis for fiitare studies. Al data and results wfll 
also be reported to USFWS and CDPG. R-n-mma-ries of data and analyses wfll be presented 
quarterly. An annraal report of aE data amd analyses wil be presented in Pebmaiy/Marcii of 
each year.

Prior to the design and implemeiitatioii of any monitoring plan, PALCO will seek advice from 
statistical consultaiits on the most appropriate monitoring design. TMs advice wiE include 
e^Edt treatment of statisticsil power and the necessary effort required to determiae whether 
effects have occmred. These preHminary studies wiH then be used to guide the monito3fiiig 
program in consnitatiaii with the Scientific Review Panel, US1PWS, and CDPG.

6.1J.1 Conservaflon Obfectlves Gyiding Monitoring Efforts
Specific objectives of the conservation program that will guide the effectiveness monitoiiiig 
process mclude file following:

• Mamtain the value of aurently suitable marbled murrelet nesting habitat in. the 
MMCAs.

• Recruit suitable marbled murrelet nestiaf habitat in oH-growth residual stands in 
the MMCAs.

• Provide buffering for, and eontignity of, suitable and recroitiiieiit nestnif habitat in 
young.growiti stands within the MMCAs.

• Minimile new development or activily wMch could disturb murrelet nestinf in 
MMCAs.

6.1.3.2 Research and Management Quesions to be Addressed by 
Monitoring Efforts

Monitoring assocdatecj with the conservation objectives in this Plan is intended to reqjond to the 
foBowiiif researdi and management questions:

• Are marhled murrelets contintring to use MMCA stands?
• What axe the trends in local marbled miuTelet popnlatioiis?
• What are the coniitioii and the distributioii of habitat in the MMCAs and reserves?

6.1.3.3 Use Of MMCA Stands
Marbled murrelet surveys have previously been carried out in. the MMCAs, in the Headwaters 
Meservi area, and in the HamboMt Redwoods State Park. PALCO will contmue to monitor
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muTTelets ia tie MMCAs to determine tlie continued occmpajac5' of these stands and to gauge 
the levels of use in the stands. This will allow an assessment of the impact, if any, of 
managemeiit and conservation measures described in tMs Plan on the patterns of occupancy.
At the same time, PALCO wifl. cooperate with federal and state land management agencies to 
monitor MMCA use in the Headwaters Reserve and in the State Park- Areas withm these 
stands wQJ essentiaHy serve as controls for any changes that occur in the MMCAs.

Smrveys istII be carried out by staff or contractors, accariing to the basic methods set out in the 
li98 Pacific Seabird Group protocol. Results will be used to ietennine the number and type of 
murrelet detections. The overafl goal of the monitormg program is to detemime whether the 
MMCAs contiime to be occupied. Essentially, the issue is whether the harvest of residual old 
growth and second growth outside of the MMCAs is having any ietrimental effect on habitat 
quali^' within the MMCAs and, if so, to determine the relative impact of the effect on the 
species.

Kve MMCAs will he monitored, with two survey areas in AEen Creek, and one each in Bell 
Lawrence, Shaw Gift, Cooper Mil, and Giizzley Creek. In additioii, subject to penmssion and 
access, several control sites wfll be set up in the Headwaters Eeserve (three areas) and in 
Humboldt Redwoods State Park (two areas). This constitutes a mmimuin. of 11 survey areas, 
each surveyed multiple times annually. The surveys wifl he set up to ensure that there is 
adequate statistical power to compare MMCA and reserve stands. The surveys may depart 
from Pacific Seabird Group (PSG) protocol as needed to achieve maximuin statistical power per 
effort.

A subsidiary goal of the surt'ey program will be to refine existmf knowledge of the relative 
iensitj' of mniTelets in different forest stands. Such refinement may allow the use of improved 
metrics of marbled mnierelet habitat use. Aiditioiial research or survey methods (radar, 
telemetry, etc.) may be used if appropriate. At (Jus point, inlani surveys axe not, by 
themselves, thought to moniior marbled murrelet numbers effectively enough to allow 
estimates of populatioii trends (Madsen et al. 1997).

6.1.3.4 Marbled Myrrelet Populaion Trends
Estimates of marbled imirrelet populatioii. sizes and trends are most effectively monitorei at 
sea. The Northwest Forest Plan (FEMAT) effectiveness monitormg team has recently discussed 
the best availaHe methods for at-sea monitorinf (Madsen et al. 1997). The overall goal of that 
plan is to develop effectiveness momtoring for the Pacific Northwest. If nrarxelet popnlatioiis 
are shown to continue to decline in the region, it is anticipated that the FEMAT inaplementatioii 
wfll be reevaluated. PALCO has long been a contributor to a cooperative effort by govemment 
and industry to facilitate at-sea survey efforts in this area. That contribution to the now 
decade-long momtorini: program of ftte US Forest Sendee CUSFS) vrifl contiMie under tHs HCP 
and wfll supplement the proposed federal effort.

It is anticipated that off-shore monitorinf will be candei out by the USES, and/or outside 
contractors. PALCO will contribute $30,000 annually to the B-risti-ng cooperative research and 
monitoriiig effort for at least the first five years through the Marbled Murrelet Study Trust, or 
USES, PSW Station. The MMSRP has indicated that this timeframe is necessary to detect any 
change in populatioii trends. The same timefraTrie is also iadicateci by power analyses of 
population surveys elsewhere in CaMomia (Becker et al. 1997).
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If, in the short term, population decline stabjhzes, reverses, or contiinjes at the present or 
lowered rates in the offshore population, this will indicate 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 California, the MMSEP will be consnlted.

If offshore monitoring shows a substantial decrease in productirity from existing levels, this 
may suggest that the population is declining more rapidly than predicted under tMs HCP. The 
MMSBP win help interpret the available iaformatioii. However, no lanil management 
adjustments are required or anticipated under this Plan pursuant to results or analyses of 
offshore census data.

The timing and placement of offshore surveys will inevitably be subject to varied effort, due to 
weather, ocean coaditioiis, etc. To the esctent practicable, PALCO will support surveys as 
guided hy statistical power analysis and the advice of the MMSEP. PALCO will, to the extent 
practicable, ensure a rnminmin of three surveys annually on the waters offshore from the 
PALCO ownersHp.

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

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

The size, number, and disttibutiou of vegetation plots wfll be determiaed after an initial 
ssmpHng period. These data vrill he used to perform statistical power analysis to determine the 
design, of subsequent samplng efforts.

6.1J.6 Regional Marbled Murrelet Conservaion Research
PALCO win establisli a fund (separate from the process in 6.1.3.4 above) to conduct research 
regardmg the conservation needs for the marbled murrelet. Fimdmg wiH be applied accordiiig 
to recommendatioiis of the MMSSP and the agencies, with ihe additioii of one member of the 
Marbled Murrelet Eecoveiy Team (MMRT) (HSFWS, 1997). Funiiiigmay be applied to projects 
within marbled murrelet conservation zones 4 and 5. Funds will he provideci at $200,000 per 
year for the first five years and $100,000 per year for the next five years.

6.1.3J Effectiveness Monitoring Annual Report and Consyltaflon
PALCO will provide USFWS and CDFG with an aTmual report (animal effectiveness monitoriiig 
report or reports) detaffing the followmg:

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

• Depictions, desadptions or discussicms of any purpose, planning, or design 
documaatation related to effectiveness monitoriiif anticipated for the coming year

(4;WCr.T.£>OC • ll2*m P"30



No sooner tlian. 30 daj's after submitting the anmial effectiveness monitoring report, PALCO 
shall conduct a consultation meetiag with USFWS and CDFG to discuss the report and the 
meafltts, methods, tecimiques, or adjustments in the survey effort, data analyses, or result 
interpretatioiis. This consultation- sbah be advisory only, with the goal of refining survey or 
analytical efforts to achieve the objectives and to answer the research and management 
questions describad above.

FollowiJif the consultation meeting with USFTi’'S and CDFG, for at least the first five years of 
the effective term of this Plan, PALCO shall convene a meeting of the hIMSRP to obtain the 
panel’s input and advice regardmg effectiveness monitoiiiif techniques, data management, 
analysis and interpretation, protocols, or other related materiai and informatioii. PALCO shall 
give USFWS and CDPG at least 30 days’ advance notice of the date, time, and place it wfll be 
convening the panel, provide USFWS and. CDFG access and opportunity to partidpate, and 
prepare a suminaiy and miButes of the pmmeimgs.

6J,3J Implementation and Compliance
A PALCO Tiff Checklist wfll be used to confirm that al relevant elements of the OCP will he 
implemented and made enforceable under the THPs. This checMist shall be attached to each 
THP and wiH be reviewed duiiaf implementatioji monitorijig. In additioii, the HCP monitor 
(see Section 6.13} wfll he onsite on every harvest plan.

6.2 NOElBEim SPOTTED OWE COHSIEVAMON PLAN

TMs conservation strategy is a habitat-based approach. It indudes the harvest, retention, and 
recmitinent of requisite habitat types and elements withm watershed assessment areas and 
individttal aditity sites. This approach will he complemented by procedures appHed dmiBg 
covered activities to (1) mmimize disturbance to northem spotted owl (NSO) activity sites,
(2) monitor to determine whether these efforts maintaiii a Mfh-densitf and productive 
population of NSOs on the ownership, and (3) apply adaptive jnanafement techniiues when 
PALCO, the USFWS, CDFG, and the sdentific commumiity leam more about the biology of the 
NSO and/or assess how well management objectives are met. The NSO strategy wifl rely upon 
other consejv'atioii elements of the HCP for the retentioii and recamitmeiit of potential foragnig, 
roosting, and nestiig habitat in watersheds across the ownership and fttrough the HCP period. 
Spedficaly, the silvicultural requhremeiits associated with RMZs, the mass wasting avoidance 
strategy, the comolative effects/iistarhanee index ristrictions, the MMCAs, and the retention 
standard of 10 peiuent late serai habitat for each watershed assessment area (WAA) are likely 
to provide habitat wHch NSOs may find suitaMe. At individTial activity sites, the strategy 
provides specific habitat retention requireineiits to conserve habitat for foraging, roosting, and 
nesting.

The followmg defirdtioiis are used herein:

• Activity site— An. activity site Cor actirity center) is the area mcluding the primary 
roost tree of a non-nestnif pair or single NSO, or the nest tree of a nesting 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 regurgitatei 
pellets, whitewash, etc., shal be used in detennining the primary roost tree. The 
use status of the activity site must be confirmed by a daytime folowup 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 seen/heard witMn 
0.25 mile of eadi 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.

• Nesting pair— Status will 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 are seen/heard 
within 0.25 mile of each other on the same insit and any of the foBowiiig occurs;
(a) a female is observed on a nest, (b) either a male or female is observed delvering 
prey to a nest, (c) a female is observed with a brood patch (mid-April to mid-June), 
or (d) yoTing are detected with an adult.

• Beprodwctive rate Ci.e., nesting success)— Eeproductive rate is calculated 
annually by dividrng the total number of fledglmgs observed by the total number of 
NSO pairs monitored to determine reproductive output.

• SmitaMe NSO habitat— For purposes of chaxacterizinf foraging, roosting, and 
nesting. Table 6 must be used (also refer to adaptive management measure 2).

6.2.1 Mancigennenf Objecives
The fohowiiig are the managenieiit objectives for the NSO OCP. The methods for determirdiig
the parameters are detailed in subsequent sections.

1. Mamtam a nrijiimum of 108 activity sites each year over the life 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. Mamtam an average reproductive rate of at least 0.61 fledged young per pair.

4. During the first five years of the HCP, mamtain and document the TOiniroum 
number of activity sites shown in Table 7,

6.2.2 Conservaion Measures
1. PALCO, USPWS, and CDFG shall estabtsh an NSO Scientific Review Panel 

(NSOSRP), in the same manner as identified for the Giizzley Creek Panel in 3.1.2 of 
the lA- TMs panel shall review and make recomiaeiidations for momtoring 
techniqiies, offer expert review of moEdtoring results, and make recommendatioiis to 
PALCO on habitat retention standards for maintenasce and recmiitmeiit of NSO 
activUy sites. TMs same panel shall provide expert review and reconmendatioiis 
for implementatioii of the marbled muiTelet conservation measures. This panel 
^shall be convened, at a mimimim, in years 1, 6, and 11 folowiiig issuance of the ITP.

2. PALCO shall conduct complete annual censuses to monitor aU activity sites on the 
ownership and to detennme numbers 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 CDF6. Momtoring data shall be provided annually to the NSOSSP, 
the USFWS, and CDFG.

3. Surveys
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— For active operations wMch are mitiated prior to the onset of the breedkig' 
season (March 1), the THP area and a 1,000-foot buffer will be surveyed, with 
oae visit between March 1 and March 15, or later if necessary. Two 
additional surreys, at least one week apart wifl be perfoimed 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 he surveyed. Three survey visits, each 
separated by at least one week, shall occur prior to the start of operations, 
but after March 1.

Table §. Wildlife Habitat Relationship (WHR) Habitat Type and Use by Northern Spotted 
Owls

WHE 3P 3M 3D 4S 4P 4M 4D 5S 5P 5M 5D 6
MHW LF LF LF MF LR MR HF LR HN HN HN
MHC LF LF LF MF LJR, LR HF LR MN HN HN
DER UP MF HF LF MF MR MN MF LI HN HN HN
RUT) LF MF MF LF LF LR MN HF LN MN HN HN

MHC = montane hardwood-conifer; DFR = Douglas-fir. EWD = Redwood
Size Class—3 = poletrec 6 to 11 inches ibh; 4 = small tree 11 to 24 inches flbli; 5 = nediom/large tree more than 
24 inches dbh; 6 = multi-layered habitat
.Csaopy 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

Yean After Pennit Issuance Miniiniiin Number of Activity Sites
1
2
3
4
5+

145
135
125
115
108

- When NSOs are ccmtacted on the surveys, a daytime foUowup wfll be 
conducted as soon as possible to detennine nestinf status (also see the 
defmitioii of nesting pair). If NSOs are detected within areas where 
management activities will occur, operations sbaD cease uulil status is 
ietennined.

- Once nesting status has been detenmiiied, the foflowing three conservation 
measures (4, 5, and 6) shaH be implemented.

Before June 1 each year, PALCO shall select and identify to USFWS and CDFG at 
least 80 activity sites which shal be maintaniei usmf the foBowiiig habitat 
retention fuideHiies (refe»ed to as Level One habitat retention). Activity sites 
selected for Level One habitat retention must have supported NSOs in the previous
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year and must also be active for tie year in wMcb the site is selected. PALCO may 
select any 80 activity sites wMch. meet Level One habitat retention standards. 
Selection of a site in one year does not imply that the site must be maintained in 
subsequent years.

- For aetiiity sites where the KSO status has been detemuned to be nesting, or 
until a wildlife biologist determines that nestinf has failed, or that young can 
avoid direct impacts of timber harvest (e.g., young axe capable of sustaiiied 
flight or can take live prey mdependently), no harvesting shaJl occur during 
the breeding season (March 1 through August 31) within a 1,000-foot rachtis ’ 
of the nest tree.

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

- Within 500 to 1,000 feet of the activity center, sufficient suitable 
characteristics, if present, must be retained to support roosting and to 
provide protecticm from predation and storms.

- Mve-hundred acres of suitable NSO habitat must be provided, if present, 
withM 0.7 mile of the activity center. Less than 50 percent of the retained 
habitat shall be under operatioii 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 contigmons as possible.

- On thousand tMrty-six-total acres of suitable NSO habitat must be provided, 
if present, within 1.3 mdles 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 conform to natural landscape attributes such as draws and 
stream courses, wMle retaming the total area required.

5. At
shafl apply Level Two protection measures as follows;

- For activity sites where the NSO status has been determined to be nesting; or 
until a wildlife biologist deteuomes that nesting has Mled, or that j^onnf axe 
capable of avoidmg direct impacts of tiin.ber harvest (e.g., young are capable 
of sustainfid ffight or can take prey independently), no harvesting shall occur 
during the breeding season (March 1 throng August 31) withiii a 1,000-focit 
radius of the nest tree.

- Folowing the breeding season, 18 acres around the activity site shall be 
mamtained 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 activity site must be at least 
400 feet wide.

- For activity sites which have been determined to be occupied by a non­
nesting pair or single NSO, 18 acres around the activity site shall be

mms P-34



maiiitamefi as suitable nestmg habitat, if present. The protected 18 acres 
shaU confonn 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 disca-etioii harvesting may occur during the 
breeding season, in the area adjoining the iS-acre habitat retentioD area.

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

6.2J Adaptwe Management
1. PALCO is eBCOuraged to conduct research to identify alternative activity 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 adavity site retention models for review by the NSOSSP to substitute 
for conservatioa measures 4 and 5, Alternative activity site retention models shall 
not be mplemented mitil they have been reviewed and approved by the USFWS 
and CDFG. PALCO may use these models to mmafe for reareitment of suitable 
habitat and potential establishnieiit of new activity sites.

2. PALCO, ugyifs, or CDFG may at any time propose modifications to the 
characterizations of NSO suitable habitat provided in the definitioii of suitable NSO 
habitat on page P'21 (Table 6). Proposals shaB be vaBdated against any relevant 
data indudnif tiiat collected in the performance of conservatioii measure 2. The 
NSOSEP shal review applicable mformation and provide a recommeniatioa to 
PALCO, USPWS, and CDFG who' shall mutually agree upon any moifficatioiis.

3. Ifanagement objectives may be modified if new information becomes available 
foflowmg review of the NSOSEP recommendations and approval by USFWS and 
CDFG.

4. The seasonal botmds and duration, of the proHMtion on barvestinf adjacent to 
activity sites may be modified based upon specific ownership informatioii provided 
at PALCO’s discretion, upon, review by the NSOSBP and approval by USFWS and 
CDFG.

5. The actual or estimated number of activity sites shall remain at or above 
managemeiit objectives 1 and 4 (Table 7) for each year of the HCP. If the appHcable 
management objective is not acMeved for any year of Plan operations, or if, for any 
reason PALCO is unable to accompfish conservation measore 4, PALCO shall 
eonvene the NSOSEP for a joint meetkif with USFWS and CDP6 to review 
potential reasons why the objectives are not being met and implement no-take 
manafement procedures. No-take managemeat shadl be implemented, tmtil the 
specific niaiiageiiieii.t objective or conservation measure is achieved..

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

_ NSOSSP for a Joint meeting with USFWS and CDFG to review potential reasons
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wliy* tte objectives are not being met and to determine potential corrective measures 
to implement. FoUowingtMs consultation, PALCO, USPS'S, and CDFG shall 
jointly develop modifications for the conservation measures in. Section 6.2.2. Any 
modifications shafl be consistent with issuance criteria for ilO(a)(l)(B) of the FESA 
and the CESA.

7. Management objective 1 and conservation measure 4 may be modified
commensurate with changes in ownership size foAowiag reriew by the NSOSRP and 
approval by USFWS and CDFG. Modificatioiis based upon ownership size and the 
scope of incidental take coverage extended by USFW’’S and CDFG may be proposed 
either by PALCO or the wildlife agencies.

i.3 AQUATICS CONSER¥ATION PLAM

6.3.1 Management Objective
The goal of the aquatics conservation plan is to mamtain or achieve, over time, a properly 
fimctioiimg aquatic habitat condition. TMs conditioii, as defined by KMFS, is essential for the 
long-tem sunival of anadromons salTwonids and is identifieii in a matrix with habitat variables 
necessary to acMeve tMs goai Not afl variables will be attainable over the life of the Plan, 
regardless of PALCO’s eSbrt. Specifically, this includes the recmitmeiit of large wood onto the 
forest floor and into the watercouzses. For this reason, and because habitat conditionis are not 
static, the specific habitax variables are not enforceable standards under the Plan. The 
attainment of the consem'ation goal is the cornerstone of the entire Aquatics Conservation Han.

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

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

Decade
Seal Type 0 1 2 3 ^ 4 5 6 7 8 f li 11 12

Nott-timber l.Olg 1,018 1,018 1,018 1,018 1,018 1,018 1,018 1,018 1,018 I.OIS 1.018 l.Olg
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
Hardwood 230 147 31 17 57 57 60 58 60 172 187 202 200
Young Forest 1375 i.g58 1325 399 124 60 103 70 259 272 80 19 9
Mid-»ccessjonal 4,433 4303 4,983 5,750 5,431 5.240 4,390 3359 2.417 2,384 2.100 2.167 2.434
Late Serai 3.133 3,064 3,435 3,520 4,069 4J55 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 11.085 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 
6J.2.1 Process

1. Watersiied analysis is required for all co'wered lands in the HCP.

2. WitMa 60 days of the effecti¥e date, PALCO, in consnlration with the wfldHfe 
agencies, shall establsh a schedule that results m completion of the initial 
watershed analysis processes for all covered lands within five years of the issuance 
of the HP.

3. A modilied version of the Washington Forest Practices Board Manual: Standard 
Methodology for Conducting Watershed Analysis - Version 4.0, Novemher 1997 
(WBNl methodology) process or a modified version of the most current WDNB. 
methodology shal be used. The process shall include an assessment, synthesis 
(with a cumulative effects assessment), prescription development, monitoring, and 
rerisitaaon.

4. Variaticiiis on the methodology and modules will be approved by NMFS and 
USFW’S, in consultatioji with state agencies. PALCO may also recommeiid 
variatioiis.

5. The assessment modules from the WDME methodology that will be used, in a 
modifiei format, imdude mass wastmg, surface erosion, ripariaii fonction, fish 
habitat, and stream channel assessment. The Pacific Watershed Associates (PWA) 
sediment source assessment methodology (July 199S Draft HCP, ¥olume II, Fart 0, 
wilh Attachments), with additions for non-road-rekted 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. Key and critical (as used m Ihe WDNR metliodology) questions for use in the 
modules wfll be eustemized for HCP covered spedes End PALCO’s ownership.

7. A distnict ctmmlative effects assessment is a reqaireii variation of the watershed 
analysis process. The new process used during wateished analysis shall include, 
but is not Hmitei to, the infomiatioii which has been developed as part of the 
distarbaiici index assessments done prior to completion of the watershed analysis.

8. An ampHbian and reptile assessment module shal be developed which induiies key 
and critical questions regardiag life Mstoiy reqoireineiits, iadudiiig those upslope of 
the EMZ bcrandaxies. TMs module will be used as part of every watershed analysis. 
Besnlts from this module shall be integrated into synthesis and prescription 
development to minimize and mitigate management effects on al phases of life 
Hstoiy.

9. The area analyzed shall he watershed(s) of approiimSfily 10,000 to 50,000 acres, as 
delineated by the wildlife agencies and PALCO, and approved by the wiliHfe 
agencies. These analysis areas will be simflar to the tize of several planmng 
watersheds or single hydrologic unit.

10. Hie entire watersheds/analysis areas where PALCO owns al or portions of the land
will be assessed. A Level 2 assessment (as described by the methodology) is
required for all lands PALCO owns in. specified watersheds/analysis 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 tie analysis.

11. The analysis will be performed by an interdisciplmaiv' team of q-aalified scientists 
and. technical staff.

12. At least one representative from PALCO and each of the wildlife agencies will serve 
on the analysis teams. If availaMe, a representative from the tJ.S. Emdrozmieiital 
Protedioii Agency (EPA) and the CaMornia 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 teajoas.

13. The wildlife agencies shall review each watershed analysis upon its completion.

14. Timeliies for completion of the indivislnal components aecoriittg to the WDICR 
methodology are not retnired. However, titiielines for completion of these various 
components of the analysis wil be developed based on mntaal agreement between 
PALCO and the wildlife agencies on an individiial watershed analyais basis,

15. Itie watershed analysis process shafl be open for public eouaaent. PALCO will 
present the pnblo wilii an accocmt of what the company will be doing with respect 
to each watershed analysis. The goal of tins interaction is to obtain public kepnt on 
problems and priorities. Members of the pubic who have been teclmicanf framed 
may also participate in lihe tedmical analysis. On completioii of eadi watershed 
analysis, PALCO will also present the results of the watershed analysis and 
justrEcations of mefbodolopes and prescriptions.

6.3.2J Post'Watershed Analysis Prescriptions
L Site-specific presaiptions resulting from a watershed analysis must always be 

designed to achieve, over time, or maititain a properly fonctJoniEf aquatic habitat 
comfition (i.e., essential habitat elements), as defined by NMFS consistent with the 
limitatioiis described in Section 6.3.1.

2. Watershed analysis may modi|f Ihe followmg elements of the Aquatics 
Conservatioii Plan: Mllslope maaageroent prescriptions; chaiaiel migration zone 
prescriptions; Class I, Class H, and Class HI EM2 prescriptions; the iistiirbaiice 
index; and momtoring.

3, The wflaMe agencies shafl establish the site-spedfic prescriptions for 
taplementatioii upon the completion of each watershed analysis.

4- PALCO shall implement the site-specific prescriptions estabflshed by the wilcllife 
agencies.

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

6. The m-axinHun and minimmn limits for post-analysis prescriptions, as described 
below, set forth the range in wMch prescriptions may be modified for the Class I and 
nSMZs.
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7. The post-analysis, ininimuin HM2 Emits include the folowing;

- EMZ prescriptions for both Class I and II waters shall be no less than 30-foot, 
no-harvest zones (slope measurements) on each side of the waters.
The Class II EMZ roiaiiOTXiB 30-foot, no-han'est zone (slope measurement) 
may be adjusted to a miEdmuiri 10 foot, ao-harvest zone if NMPS or USFWS 
detenniaea that tMs adjustment will benefit aquatic habitat or species.

- For Class I RMZs, if the initial watershed analysis or subsequent 
recitations allows for harvest entry into the 30- to 100-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 IS trees preharvest shall be retained 
at the end of each harvest). The largest trees per acre in the minimmni 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 shaD 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 Class I and EE EM2s, exclusive of the 18 largest trees per acre on each 
side of the waters, any additional trees left for retention shaE include those 
with the highest probability of recniitment to waters.

- FPBs in effect at the time of post-watershed analysis prescription 
development apply to al other areas. At no time shaB the prescriptions he 
less than those required under the FPEs.

8. The post-analysis maxmainn RMZ limits include the folowing;
- EMZ prescriptions for Class I and 11 waters shall be no-harvest zones that do 

not exceed 170 feet (horizontal measurement) on each side of the waters.
— The EM2 mminnuii and maxinmm Emits, as described above, wfll be taken 

into consideration durnig synthesis and prescription development.
9. The habitat requirements and HCP minimization and mitigation measares for the red 

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

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

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

Quality Control Board (NCRWQCB) and CDFG, shall establish a peer review 
process to evaluate, on a spot-check basis, the appropriateness of completed analysis 
and prescriptions that are developed thxcragh 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 ia Section 3.1.3.1(a) 
fhioiigli (f) and (k) of the IA may be requested if any PALCO or wildlife agency 
member of the watershed analysis team disagrees with one or more of the 
prescnptioiis recommended by the analysis team.
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3.

4.

Monitoring objectives and hs'potlieses will be derived from the watershed analysis to 
assess the effectiveness of presariptions and trends in acMeviig a properly 
functioning aquatic habitat condition. Refer to aquatics effectiveness and trend 
monitoring Sections 6.3.5.2 and 6.3,5,3.

PALCO and the wildlife agencies will review completed watershed analyses at five- 
year inteiv'als to determine whether prescaiptioiis are adequate. This reriew 
includes, but is not limited to, determinations as to whether new science has 
developed that might mfluence prescriptions, the response of the watershed to 
prescriptions already implemented (momtoring), and whether watershed conditions 
have changed. Bie results may include revision of the prescriptions as part of 
adaptive management or conducting additional analyses which may also trigger 
prescriptioiii modifications.

5. shal be
subject to the same process as the initial analysis. TMs process includes NMFS and 
USFWS estabEAment of presariptions to be inaplemented, masimnm and TninimuTn 
limits, peer review, etc.

6. Additional terms regardnif watershed analysis are contained in the IA,
Section 3.I.3.I.

6.3.3 Control of Sediment from loads and Other Soorces
6.3.3.1 Sediment Assessment

1. PALCO wili assess the existing road network and assodated sediment sources on its 
lands either within five years as part of watershed analysis or within, five years of 
the planned stonnproofing, Inventoiies wxU be updated within five years of the 
actual stormproofing. The road assessments wfll be conducted accorduag to Pacific 
Watershed Associates protocols (July 1998 Draft HCP, Volume H, Part 0, with 
Attachments). The assessments must be completed in the following order.

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

2. Adjustments to the priority Kst above shall be made in consultation with the wildlife 
agencies.

3. All Mgh and medium priority sites will be stonnproofed within five years of 
completion of the assessments, and all stormproofing will be completed withm 20 
years of the effective date.

6.3.3.2 Road/Londrng Stormproofing
Eoads and landings will be stonaproofed to the standards identified in Weaver and Hagans 
(1994) "withia the first 20 years of the Plan, at a miniirmTn rate of 760 udles per decade and 75 
miles per year. Stormproofing conducted as part of THPs will count towards the yearly and per- 
decade totals. Stormprooffug completed to the standards identified in Weaver and Hagans 
(1994) prior to issuance of the ITP will also count towards the first decade totals. Eoads and 
landings that are closed or decommissioned according to the standards in Weaver and Hagans 
(1994) are also considered stormproofed and can be counted towards the yearly and per-decade

itWCT-? J»C . 20489 P-40



totals. Wlaeii usei in this Plan, the term stormprooiiiig describes a process which involYes the 
foDowing elements;

1. The assessments follow the Pacific Watershed Associates protocols (Jnlj 1998 Draft 
HCP, ¥olume 11, Part. 0, with Attachments). Generally, a tramed observer walks a 
road segment looMng for aetoal or potential occujreiices of erosion, slippage, mass 
wastmg, Mocked or perched culverts, or other sediment sources. The assessment 
iocmnents instances of HmnboMt crossings, unstable fill slopes for roads and 
landings, water crossings that have a moderate to Hgh potential for culvert 
blockage and/or diversion of sfeeam flaws onto the road hed, sufficient ixamage, and 
diversions of road drainage directly into the waters,

2. The likelihood that each Mentifiei feature will deliver sediment to waters is also 
evaluated as part of the road and landmf assessment, as is total volmae of seiment 
that could be prevented from delveiy whether or not remedial action is taken.

3. Based on the volume of sedaneiit saved and MkeKhood of deMveiy, sites are assigned 
a Mgh, mediuiii, or low priority.

4. AIL Hgh- and iiiedilQiii-priority sites are scheduled for corrective amon. Corrective 
actaon typically requires an excavator, bulldozer, and one or more dump tracks to 
dig up and replace water cxossings, install draiaafe stmctores, remove unstable fiE, 
alter the road bed to reduce the potential for diversion of flows onto the road 
surface, and install roHing dips and/or water bars to route water and sedimeiit.

5. Al Hgh- and meiinin-priority sites will be stomproofed within five years of 
completioii of the assessments, with al stormproofing completed withm 20 years of 
the issuance of the ITP.

6. Stomproofinf wfll be completed on 750 miles withm the first decade and 750 miles 
in the second decade. At least 75 mles of eristing roads and landings wdl be 
stonnproofei per year. PALCO can request that NMPS grant an exemption in 
writing from the 75 nules per year recjufremeiit based on laci of work tune due to 
atypical summer wet weather patterns or the repair of an ummiaBy Hgh number of 
water crossings. Such an exemptioji wfll be granted on showing of good cause.

7. To the ejstent feasible given logistics and the mst of moving eqmpjneiit, PALCO wil 
stormproof the worst sites, i.e., those most Kkely to fafl or deliver the greatest 
volume of sedment to waters, in the first 10-year period. In aiditton, the very 
highest priority sites, i.e., those at risk of imminent faflure which woulii deliver 
significant amount of sedmejit to waters, will be stormproofed in. the first three 
years.

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

- From May 2 to October 14, road and landmg stormproofing shafl 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 until and unless soil moisture 
coaditicHis, in soil moved for the purposes of construction and reconstruction, 
are no wetter than is found during normal wateriiig (dust abatement)
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treatmeats or light rainfall, and the soil is not ruttinf or pumping fines. 
Operations shal not result in a "visible increase in torbidit}^ in any drainage 
facility, on any constmctioii/recoiistmction. site, or on any road and landmg 
surface, any of which drains directly to Class I, E, or El waters. Standing 
water on the road or landing which does not drain to Class 1,11, or III "waters 
is not applicable.

9. Stormproofinf shal cease during the period hetween October 15 and May 1 (note 
the May 1 end-date differs from the road constatction/reconstmction end-date of 
June 1), except for the following';

- After Oaober 15, specific stonnproofing treatments, listed below, can 
contmue until the first stomi of 0.25 inch or greater in a 24-hoiir period or 
less. Hae stormproofing treatments permitted dinmg this period are as 
follows:

• Installiiif rolling dips and water bars
• Annoring culTert inlets and outlets
• Annoring umstable road fil
• Rocking road ami landinf surfaces

- After the first storm as defined above, all stormproofing treatments shal 
comply with the road constmction/reconstrnction/tipgraDlmgwet-weaiaier- 
period standards tmtl May 1. After May 1, Section 6.3.3.2, ntnnber 8 appKes.

10. Road and landing fil and actively eroding slopes that can be demonstrated as being 
at Mgh risk of immediate failure and wMch may' deliver sediment to waters can be 
treated between October 15 and May 1.

11. Stonnproofing is considered complete when the specified corrective actions are 
complete, and the roads database and GIS system axe 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. SefiaeKiig of equipment and veMcles wSIl be done outside of'the RMZs and stream 
anssiags. Addmg, drainiiig, or deposi"tiiig Imbricante, coolants, or hydraulie fluitis 
wfll be done outside of the IMZs and stream crossings.

6.3.3.3 Rocad Consfrycion, llecon$tiuction, and Upgrades
i. For pmiioses of tMs Plan, a road will be considered upgraded when it is well 

iraiiieci and shows no signs of immineiat failure (e.g., as evidencei by slumpinf 
scaips or cracks in the road fill) wMch would defiver sedunent to waters. Actions 
necessary to upgrade a road include the instalation of ditch relief culverts and/or 
rolling dips -where significaiit downcutting of the ditch is noted and removal or 
stabflizatioii of unstable fil material at sites showing signs of imminent failtire 
wMdb couli impact waters. An upgraded road, as descaibetj above, meets the 
difimtion used in the Plan of “complyiiif with the specifications iescribeii in the 
Handbook for Forest and Ranch Roads (Weaver and Hagans, 1994.)”

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

2. Al THP-related roads and landings shall be upgraded, as defined above, or closed 
or deconunissioned, as per Weaver and Hagans (19541 THP-related roads and 
landiafs ate defined as those withia the THP bo'andsrj' and appurtenant to the 
TBP area withm the planning watershed(s) where ms THP occurs. TMs road 
upgradmg and closure shall result in sufficient sediment reduction in the planzmig 
watershed(s) to offset sedimeiat production from the THP. The sedment reduction 
requireioent remadns in effect imtil a completed waiershed analysis indicates that 
secfiment is no longer causing an adverse impact to me aquatic environment.

3. Al new and reconstmcted roads will be built to site-specific stormproof 
specifications, as desaribed by Weaver and Hagans (1S94).

4. For all new roads and reconstmcted water crossings, stractores over fish-bearing 
and restorable fish-bearing waters will be designed to provide for uniiiipeded fish 
passage. TWs could involve use of bottomless or baffled culverts, bridges, or other 
such structures. Where culverts are used, they will be installed at an appropriate 
gradient, be sized to permit passage of a 100-year rccarrence int.erval flood without 
overtopping the culvert, and, shaB mamtain. a stream bed to ensure that the 
culverts are passable for fish and to prevent culvert ^perdung.” Fish passage will be 
ensured by adheiiag to standards for culvert insstalkrioii developed by NMPS, or by 
NMFS review and approval of alternate installation measores.

5- Hoads shafl be constraeted or reconstraeted as single-lane with periodic tumouts. 
itoads shall be no more than 12 to 14 feet wide. Periodic turnouts, combined with 
road widtii, may extend out to a total of 18 feet.

6. New and reconstraeted roads and landings shall he located outside KMZs except for 
BM2 crossings, wMch shall be miniuiized.

7. Eoads shal be constructed or reconstructed by outstoping and maintamed with 
rolling dps or ditched roads with well-spaced ditch rsfief systems.

8. Boai irainafe structures and facilities shall be spaced at appropriate intervals 
such that surface flow origmatijig from the road surface and ditcli does not ixeate a 
folly or sediment plume that connects with the channel network.

9. iioads wMch utilize an. insMe ditcli shall have ditch xeMef oolverts spaced at 
intervals no greater than those specified m Weaver and Hagans (1994).

10. New, recenstmeted, and upgraded road-water crossings shall be constructed such 
that they do not have the potential to divert flows down the road or iaside the 
ditch.

11. No roads or landings will be constraeted or reconstmEded across inner gorges, 
headwall swales, omstable areas, or areas having a biVb, very Mgh, or exfreme 
mass-wastinf hazard ratiag, except as approved foUowiaf the mass-wasting 
avoidance strategy. Eefer to the mass-wasting avoidance strategy for road 
standards pre- and post-watershed analysis.
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12. Boad or landing constmctioii. reconstractioii, and upgrades shall not occur during 
the wet weather period, defined for tMs purpose as October 15 to June 1, rmless the 
foEowiiig conditioiis are met:

- No road or landing constmction, reconstractioii, and upgrading withdn 170 
feet of Class I or II waters, ox within the EEZ (50 or 100 feet, respectiirely) of 
Class III waters.

- The construction., reconstruction and upgrading shall not/mll not cross 
Class I, n, or III waters.

- No portion, of the constructed, reconstructed, and upgraded roadflandnag 
shal caross an nmer gorge, headwall swale, imstable area, estreme, weiry Mgh, 
or Mgh mass-wasting hazard area.

- The soil moisture conditioii in the soils moved for purposes of constraction, 
reconstruction, and upgrading shall be no wetter than is found imiiig normal 
watering (dust 'abatement) treatments or light rainfall, and the soil is not 
ratting or pimipiiig fines.

- During and after constraction., reconstruction, and upgradBng, there shal be 
no visible increase in turbidity in any draMage facilty, constractioii/ 
reconstractioii site, or road surface, any of wHch drains directly to Class I, H, 
ox in waters (standhig water on the road that does not dram to Class 1, H, or 
HI waters is not applicable).

~ During constj-ttction, reconstraction, and upgradBiig, erosion control material 
of sufficient quantity shafl be stockpiled onsite and utilized to prevent an 
increase in torbiiiily in any drainage facility, constroctton/reconstructioii site, 
or road surface, any of wMch drams firectiy to Glass I, II, or HI waters.

13. iVom June 2 to October 14 (the period outside of the wet weather period), road or 
landing constracticin, xeconstmction, and upgrades shall not occur iuring periods of 
rainfall of §.25 inch or greater during a 24-honr period or less. Operations shall 
cease and not lesrone until and unless soil moisture conditioiis, in soil moved for the 
purposes of constraction and. xeconstnictioii, are no wetter than is found duruig 
nomal watermf (inst abatement) treatments or Ight rainfall, and the sofl is not 
ruttinf or pumping; fines. Operations shall not result in a visible inca-ease in 
turbidity m any dramage facility, on any constroction/reconstnictioii site, or road 
surface, any of wMch dram direcfly to Class I, II, or III waters. Standmg water on 
the road wHch does not dram to Class I, II, or IH waters is not appKcable.

14. Soai fil and actively eroding slopes that can be demonstrated as at risk of 
inineiiate faflure wMch may delver sedinieiit to waters can. be upgraded between 
October 15 mi June 1.

15. A federal pennit violation has not occmred if an activity that results in an 
unavoidable inpat of sedbnent to waters ocoars, even though all wet weather and 
constmction/reconstmdicitt reqiiiireii}en.ts were properly folowed, in. addition to al 
required erosion control measures being properly Mstallei. TMs does not relieve 
PALCO of any other requirements iijider other appMcable federal and state laws.

16. Mefeelmg of equipment and veMcles will be done outside of the EMZs and stream 
cxossiags. Adding, dranmig, or depositing lubricants, coolants, or hydraulic fluids 
will be done outside of the RMZe and stream crossings.
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6.3.3.4 Road Maintenance
1. Permanent roads throngli KMZs shall be treated and maintamed with rock, cMp 

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

2. Proper surface drainage conliforatioii of the road (e.g., outsloping) will be 
mamtamesi during maintenance activities.

3. Inboard ditches will be mamtained (e.g., bladmg) onlv where blockage or 
msuffident capacity occurs.

4. Houtkie corrective work that wfll prevent diversion of water from a watercourse or 
ditch (e.g., repair to inside ditches, cross drams, water bars, road surface, 
•onMocking of culverts, etc.) wfll be performed as soon as conditioiis pennit, 
consistent with federal and state kw, refarfless of the time of year.

5. Mamtenance needs, other than those stated in number 4 above, identified between 
June 1 and October 15 will be performed prior to October 15. Maintenance needs, 
otiier than those stated is auniber 4 above, identified after October 15 and prior to 
June 1 will be performed after June 1.

6. Kefiieliiig of equipment and veHdes will be done outside of the BMZs and stream 
crossings. Adding draiumg or depositiuf lubricants, coolants, or hydraulic fluids 
will be done outside of the EMZs and stream dossingB.

6.3-3.S Road Inspections

2.

8.

All THP roads, including drainage facilities and landmfs, shafl be inspected 
aimually for five years after operations, at a minlnnim.

Afl roads shafl be inspected at least once aninially after June 1 and prior to October 
15 to ensure that drainage stmctores and. facilities are in proper conditioii. TMs 
induies aH improperly abandoned roads accorffiiigto the definitioii providei hy 
Weaver and Hagans (1994).

All roads shall be inspected afaii at least once during January or February, as soon 
as conditions pennit access, following a stomi event of 3 inches or plater in a 24- 
hour period or less. Multiple naspections during the whiter period (October 15 to 
May 1) are encouraged, but only one inspectioiQ is required durinf January or 
Februaiy.

Roads and lancihigs that camaot be inspected iimnf any one of the annual 
inspectioiis after June 1 and before October 15 must be closed or decouanissioiied 
accordiig to guidelines provided by Weaver and Hagans (1994). TMs work must be 
conducted withhi the same timeliiies as the stonnproofing.

Closed and decommissiGiiei roads will be inspected after the first five-year storm 
event or five years after completion of work, wHchever comes first, to ensure that 
treatments to restore natural draiiiage and Mllslope stability axe ftmctioiuiif as 
intended. If triatments axe found to be ineffective, further treatments shall occur if 
the volume of sediment prevented from entering a channel by additional treatments 
is greater than that incurred by re-entering the site.

P-45



a

6. Annual logs documentiiig inspection efforts will be proiided to the •wildlife agencies 
and CDF on the same schedule as the monitoring’ reports.

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

2. Except as provided below, aB use of non-paved roads shall cease during periods 
■when precipitation is sufficient to generate overland flow off the road or when it is 
capable of leaving the road. Once road use ha.s ceased dne to ‘the foregoing 
conditions, use shall not resume tmtil and imless the road surface is dry, A dry road 
is one in 'wHA moisture is less than or equal to that fotmd dnrnog normal watering 
(dnst abatement) treatments or light rain., and soil is not rottiiig or pmmpinf fines 
causing a visible increase in turbidi-ty in a drainage facifity or road surface, any of 
wMA drams directly to Class I, II, or HI waters. THs provision shall be applied 
accoriinf to a rule 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, draiaafe faculties, water bars, or stream crossings, the 
damage wiB be repaired within 24 hours after it occurs to elminate the EkeEtiooci of 
related sediment reaching Class I, II, or HI waters.

3. Consistent with federal and state law and regulation, in order to prevent or 
minimize significant adverse effec±s to the aq-uatic resource, emergaaCT access is 
allowed during periods of wet weather in order to correct emergency, road-related 
problems in the fonn of blocked culverts, imminent road fill faflure, other erosion 
problems, and emergency human, safety situations.

4. On rocked roads, Kght veMcles (defined as ■txucks 3/4 ton or less, or smafler vehicles 
suA as qnadxa-tracs or motorcycles) may be used durinf periods of wet weather. If 
the use of rocked roads results in road-related damage to the road surface, dramage 
facilities, water bars, or water crossings, the damage wfll be repaired using hand 
tools wfliiii 24 hours after the initial damage has occurred to eliminate the 
Ikelihoocl of related sediment reachiiig Class I, U, or HI waters.

5. On, non-rocked roads, HgM veMcles (defined as tracks 14-ton or less, or smaller 
veMdes such as quadra-taracs or motorcydes) may be used during periods of wet 
weather only for the purposes of wildlife, fisheries, and plant surveys; HCP Monitor 
activities; agency iiiispectio]as; and erosion, inspectioiis. If this use of non-rocked 
roads results in road-related damage 'to the road surface, drainage facilities, water 
bars, or wa'ter cxossings, the damage will be repaired using hand tools within 24 
hours after the inffial damage has occurred to eHmioate the likelihood of related 
sediment reachmg Class I, II, or HI waters. Damage should not be to suA extent 
that heavy equipment would be required for repairs.

6. On non-ro Aed roads, light vehicles (defined as tracks M-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 predpita'tion for the purposes of ■fcimber related 
operations includicig reforestation, felKag, and bucking, and. research and 
monitoriiig. Any damage light vehicle use causes to Ae road surface, draiaage 
facilities, water bars, or ■wa'ter crossmgs will be repaired using hand tools ■witMn 24 
hours after 'the uu'tial damage has occurred to eHininate the likeKhood of related
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sediment reaching Class I, II, or III waters. Damage should not be to such extent 
that hea’i’y equipment would be required for repairs.

6J.3J Hillslope Management
The mislope management mass-wasting strategy apphes to aD portions of PALCO’s ownership, 
mdiiimg the EMZs. The presariptaons in the EMZs for mass wasting wiB not be less restrictive 
than the riparian prescriptioii developed as part of watershed analysis, as appropriate and 
applcable to tids Plan. The Hllslope management prescriptions msj' be modifiecl as a result of 
watershed andysis-

1. PALCO shal not harvest, includiig sanitaticBi salvage, exemption harrest, and
emergency timber operations, on mass-wastiiig areas of eoncero defined as areas of 
extreme mass-wastnif hazard, very Mgh mass-wasting hazard, mass-wasting
hazard, inner gorges, headwal swales, and mstable areas, indadiaf those vriflun 
the EMZs on Class I, II, and III waters. This restriction may be modified as a result 
of watershed analysis.

2. Except as described below, PALCO wifl not construct or reconstruct roads across 
mass-wasting areas of concern defined as areas of extreme mass-wasting hazard, 
very Mgh mass-wasting hazard, Mgh mass-wasting hazard, imer gorges, headwall 
swales and nnstaMe areas, prior to watershed analysis.

- Newly constructed and reconstmeted roads (not mclndiag stormproofing) on 
mass-wasting areas of concern (defined above) may be pennitted prior to 
watershed analysis if PALCO pronrides the following:

• A map of the mass-wasting areas of concern overMci by afl eiasting roads 
and alL proposed new constmction and reconstmction on a planning 
watershed scale for a one-year timefiraiiie or longer

• A geologic analysis of the risk ef Hflslope faflure by the proposed new 
constmctioii and reconstractioii

- AE the information, will be provided to the mlilfe agencies who wifl mate a 
deternimation if afl, some, or none of the proposed road constrndioii or 
reconstnictioii will be permitted across the mass-wasting areas of concern. 
This detenninatioii will be based on the proposed road locations, road 
spetafications, and the fikeMhood of avoidance of significant adverse impacts 
to covered species. The wildlife agencies wfll work cooperatively to provide 
coosisteiit determinatioiis to PALCO wiiMn 60 days after receipt of the maps 
and geologic reports as described above. If my of the wildMe agencies 
determines that the proposed road construction/reconstraction will not be 
pennitted, that agency will work cooperatively with PALCO and the other 
wililife agencies to develop feasible alternative road locations and/or road 
sperifications or other access methods that wiB avoid sipiificant impacts to 
covered species.

3. After watershed analysis, roads may be constructed ox reconstructed across inner 
gorges, unstaHe areas, headwall swales, or areas havmg aMgii, very Mgh, or 
extreme mass-wasting hazard rating if the watershed analysis indicates that roads 
across these areas are appropriate. This watershed analysis determmatiott shall 
indude, but is not Mmited to, an assessment of risk to the aquatic enrironment by 
qualified wildlife agency aquatic Mologist{s) or aquatic biologists acceptable to the
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wiltIHe afencxes, if the watershed analysis indicates that roads in these areas are 
appropriate, the proposed roads and road specifications shall be evaltiated, at the 
time of road design, by qualified professional geologistts), includiag, but not Mmited 
to, certrfieii engmeering geologist(s) Mcensed by the state of CaMomia. The 
geologistCs) must make a determination that a road and tiie road specifications are 
suffident to result in. a stable road prisin that is not likety to trigger or exacerbate 
mass wasting.

4. Boad stormproofing^ road closure, aaiii road decommissioiiiiig of esistiag roads are 
acceptable and encouraged on the mass-wasting areas of concern (identified above).

5. Before and/or after watershed analysis, the mass-wasting areas of concern can be 
fnrtlier defianed on. the grotuwi (ground-triatliei) with respect to the area boundaries 
(size) as part of indfriinal THPs. TMs refinement shal be conducted by the 
CaMomia Division of Ifines and Geology (CDMG) or a qualffied professional, 
geologist, indudiiig but not limited to, certified engmeeimg geologists Kcensed by 
the state of CaBforiaa.

§. Hie approximately 50,000-acre area tiiat has not yet been characterized for mass 
wasting shal be treated ia the interim, prior to characterization, as a mass-wastmg 
area of concern and shal be correctly characterized with defined boundaries on a 
THP basis using the same process employed for the enthe ownership or watershed 
maljsis. The characterization wfll be conducted by CDMG or a (jualified 
professional geologist, mdudiiif but not limited to, certified enpneeriiig geologists 
Mcensed by the state of CaHonria.

7. The wildlife agencies and PALCO will jointly establish a mass-wastiag scientific 
review panel (MWSSP) to evaluate the definitions of high, very’ Mgh, and extreme 
juass-wastmg areas of concern. The panel may moiMf the definitions. The Mfh, 
▼eiy Mgh, and eitreme mass-wasting areas of concern, wfll he redefineated for tiie 
entii'e ownership ia accordance with any modified iefinitioiis.

8. The federal agencies, in consultalion with state agencies, wiH provide a set of 
cMteiia to indicate whether mass-wasting events are to be considered signdficaiit for 
aqpatic resources for use in the mass-wastiDig waterehei analysis module.

S. Definitions of mass-wasting areas of concern:

- Imieir Gorge^ That area of a watercourse bank situated immediately 
adjacent to the watercourse channel, haviiig side slope of 65 percent or 
greater and extendinf fium the edge of lihe 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 chamnel.

- Unstable Area— Characterized hy side areas ox by some or aH of the 
followiiig; hummocky topography coasistinf of roffing bumpy grotmd, 
frequent benches, and depressions; short irregnlar surface iramages that 
begm and end on the slope; tension cracks and head wall scarps; slopes liiat 
are irregular and may be slifhtl}' concave m the upper half and convex in the 
lower half from previous slope faflure; evidence of impaired groundwater 
movement resultiiig in local zones of saturation vdthm the sofl mass wMch 
are iudicateci at the surface of sag ponds with staiiiiiiif water, springs, or
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patches of wet grotmcl. Some or all of the foUowiii: may be present: 
hydrophytic vegetation prevalent; leaning, jacks^awed, or split trees axe 
common; pistol butted trees with excessive sweep may occur in areas of 
hmomocky topography Oeaning and pistol butted tress 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 \’i£ a contmuous linear 
depression (a linear depression interrupted by a landslide deposit is 
considered continuous for this definition).

- High, ¥ery High, and Extreme Mass Wasting Haaard Areas— Befer to 
the Jiily 1998 Draft HCP, Volunie II, Part D, Landscape Assessment of 
GeomorpHc Sensitivity for the sensitivity ratinp and to Volume V, Map 13.

6.3.3.8 Measures to Minimize Syrface Erosion In Riparian Areas
1. Withiii KMZs and EEZs, PALCO will treat aB sites of exposed miaeral soils caused 

by ferestiy activities if they are equal to or greater than 100 square feet.
Treatments may include revegetation or otiher erosion control measures including, 
but not limited to, seeding and, irrmleMng,

2. WitMn BMZs and EEZs, PALCO will treat all sites of eamosed nuneral soils, on 
Hllslopes preater than 30 percent if the site can deKver fine seimient to waters. 
Treatments may include revegetation or other erosion control measures mduding, 
but not limited to, seeding and mulching

3. Water crossings will also be treated to avoid or imniinaze sedbnent delivery, iisiiig 
watershed analysis and/or road stormproofing protocols xo detemrine the 
appropriate treatments to be used on all such crossings.

4. Cable canridors that divert or canty water away from the natural dramage pattern 
or channelke runoff that reaches waters shall have waterbreaks mstaled at 
intervals as per skid trail prescriptions by Weaver and Hagans (1994).

6.3.4 Aquatic Habitat Conservaion
6.3.4.1 Measures for Timber Operaions
6.3.4.1.1 Channel Migration Zone
CMZ evaluatioii and mapping wiD, he Conducted as part of the watershed analysis process. Afl 
segments of Class I and H waters that have a Hosgen (1996) type C, D, or E channel 
moiphology will be exammed to identify the current boundairies of thi CMZ. The CMZ 
bottndaiy generally corresponds to the modem floodplahi, but may also include river terraces 
that are subject to significant bank erosion. The CMZ is the area adjacent to the watercourse 
constructed by the river in the present cKmate and imnidated duriiig periods of Mgh flow. The 
floodplaiii is debpaeated by either the flood-prone area or the IQO-year floodplain, whichever is 
greater (Rosgen. 1996).

Prior to watershed analysis, PALCO must analyze areas and delineate the CMZ on a THP basis 
using a qualified fluvial geomoipliologist before any THP, mdudiiig appurtenant roads, * 
situated upslope of a channel with C, D, or E morphology can be approved. NMPS, CDPG, 
USFWS, and EPA or IvCRWQCB will be consxilted regarding any such mapping.
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BWiin CMZs
CMZs prescriptions may be modified as a result of watershed mali'sis.

1. PALCO shall not harvest in the CME. This prohibition includes, 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 Me or property and as per 
prior agreement with the wildlife agencies, harvest ma}* be allowed in the CMZ.
Loss of propertj* is defined as a demonstrated Hfh list of loss of capital 
improvements such as bridges, roads, culverts, and houses: however it does not 
mclude the loss of vegetation.

6.3.41.2 Class I RMZs
AE fish bearing (or restorable) Class I waters wil have an SMZ, The RME for Class 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 wateTconrse transition Hue, as defined 
bj the FPRs (14 California Code of Eegmlations [CCEj 895.1), or the outer edge of the CMZ (see 
below). Class IMMZ prescriptions may be modified as a result of watershed analysis.

Prescriptions for the Entire Class IRMZ
1. Ihe RMZ measures 170 feet (slope distance) from the watercourse transition line or 

the outer CMZ edge (if a CMZ is present) on each side of the watercourse. Willows 
shall not be considered permanent vegetaticm for the purpose of determioiiig the 
watercotarse transition line.

2. No sanitation salvage, exemption harvest. Or emergency timber operations (as 
defined and allowed in the FPSs) shah occur in. the EMZ, except as per prior 
agreement with the wildlife agencies in accordance with the approved HCP.

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

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

5. PeHed 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 naturally onto roads, landings, ox harvest Tiiiits within the RMZ are 
considered downed wood and are to be retadned in the general vidnity.

7. All non-hazard snags will be retamed, as per the snag poEcy in. the HCP.

8. The EMZ is an EEZ for tfraber operations, except for roads and permitted 
equipment crossings.

9. FaE suspension yarding wil be used when feasible. Ful 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
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Hiis prescription, the expanded definition of feasibili:}* according to the FPEs does 
not apply as an additional determinatioci 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 warimiiTn extent practicable. Where 
ground disturbance occurs, PALCO will treat (e.g., tarough seeding, mulcMng, etc.) 
al sites ’Rdth exposed mineral soil that can reasonably be expected to deliver 
sedineat to waters (e.g., gullies, mts).

10. Trees not marked for harvest may be felled withm the EMZ to proriie safety 
clearance for cable yardmg corridors. Such fellfag will be done only as needed to 
ensure worker safety. In such cases, to the extent possible given site conditions and 
the FPEs, trees wiH be felled toward the waters to provide LWD and. will be 
identified in THPs as an in lieu practice (14 CCR 916.1), Eegariiess, trees felled 
withm the RMZ for safety purposes mE be retained as downed wood.

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

12. There will be a maximuBa of one entry eveiy 20 years.

13. If any area withii the RMZ, indniiiig the 50 percent slope prevision, band, falls 
witkiii the boundaiy of a mass-wastmg area of concern, then the mass-wastmg 
strategy applies for that area.

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

operations, shall occur in the no-harvest band.

2. Road segments within the first 30 feet of the no-harvest band must he mitifated by 
extendiiig the no-harvest band on the opposite side of the waters from the esistiiig 
road an eqnivaleiit distance of that portion of the road prism witMn the no-harvest 
hand. In the case of SMZ road crossings, the first 50 feet of road extending inland 
from the watercourse transition line is exempt from ibis mitifation.

Prescriptions for the Late Sera! Class i Outer Band, 100 w 170 Feet
1. Only single-tree selection wCE occur witMn. the outer band.

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

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

4. No more tiian! 40 percent of the conifer basal area may be harvested in. a singie 
entry.

i. Tree sise and quantities shall be retained per Table 17 (July 1998 Draft HCP, 
Volujne I). Larger tree size classes (including those larger than 40 inches) shaH 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 Mneal 
sesment of the RME. Surface area covered in roads and landings will be inclnded m 
ail calculations of basal area.

7. The 50 percent steep slope provision requires that for all slopes 50 percent and 
greater adjacent to the SMZ, the HMZ outer band prescriptions, at a mminmm, 
shall be extended npslope to the break-in-slope (defined as a slope less than
50 percent for a distance of more than 100 feet) or npslope to a slope distance of 
400 feet measured from the watercourse transition line or the outer edge of the 
ChE, wMchever is greater.

6.3.41.3 Class II iMZs
AH non-fish bearing Class II waters will have an EMZ. The EMZ for Class n waters is divided 
into two bands, the no-harvest band and the selective entiy band. The hands axe 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 RME prescriptions may be modified as a result of 
watershed analysis.

Prescriptions for the Entire Class II RMZ
1. The SMZ is 130 feet (slope dritance) from the watercourse transition, line or the 

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

2. No sanitation salvage, exemption harvest, or emergency timber operations (as 
defined and aHowed in the FPRs) shall ocau in the EMZ, except as per prior 
agreement with the wildlife agencies in accordance vrilh the approved HCP.

3. All portions of downed wood (i.e., EWB), except as defined as slash in the FFEs, vriH 
be retained,

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

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

6. Trees that fall naturaHy onto roads, landiigs, or harvest units within the RMZ are 
considered downed wood and are to be retamed near the location of the removal-

7. All non-hazard snags wiH be retailed, as per the snag policy in the HCP.

8. The EMZ is an EEZ for timber operations, except for roads and permitted 
eampment crossings.

9. Full 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 wfll not provide pennission to secure a cable, or where a fuH suspension 
yardmg system, would jeopardize the safety of field personnel. For the purposes of 
this prescriptioji, the expanded definition of feasibility according to the FPRs does 
not apply as an additional determuiation beyond that described above. For these
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conditions, yardng will be conducted in a manner that avoids ground disturbance 
that might deliver sediment to waters to the masinium extent practicable. Where 
ground disturlbajiace occurs, PALCO will treat (e.g., through seeding, mulcMng, etc.) 
aU sites with exposed numeral soil that can reasonably be expected to deliver 
seiiiaent to m'aters (e.g., pillies, mts).

10. Trees not marked for harvest may be felled withm the KI.CZ to provide safety 
clearance for cable j^arding corridors. Sucdi fellmg mid be done only as needed to 
ensure worker safety. In such cases, to the extent possible given site conditions and 
the FPEs, tarees will be feHed toward tie waters to proride LWD and will be 
identified in THPs as an in lieu practice (14 CCE 916.1). Eegardless, trees feBed 
witMn the SMZ for safety purposes will be retamed as downed wood.

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

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

13. if any area within the EMZ, indmdmg the 50 percent steep slope provision banci and 
the sediment filtration band, falls witMn the boundary of a mass-wastmg area of 
concern, then the mass-wasting strategy applies fox that area.

fresenptions for Class IJ No-harvest Band, 0 to 30 Feet
1, No harvest, mcluiing sanitation, salvage, exemption harvest, or emergency tiaaber 

operations, shall occur in the no-harvest band.

2. Eoad segments witMn the no-harvest band must be mitigatei by extending the no- 
harvest band on the opposite.siie of the waters from 1316 extetiag road an equivaleiit 
distance of that portion of the road prism witMn the no-harvest band. In ihe case of 
EMZ road a'ossmgs, the first 50 feet of road extending inlanci from the watercourse 
transition fine is exempt from this mitigation.

Presenptions for the Late Serai Class II Selective-entry Sand, 30 to 130 Feet
1. Only single-tree selectioa wiE occur withm the selective entry band.

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

3. A minimum 240-squ,are-foot, post-harvest conifer basal area per acre wiMn the 
selective entry band will be retained on each side of the waters.

4. Mo mors than 40 percent of the conifer basal area may be harvested in a single 
entry.

5. Tree size and quantities shafl be retamed per Table 17 (July 1998 Draft HCP, 
Folume I). Larger tree size classes (incliadiiig those larger than 40 inches) shafl be 
used for replacement if stated size dasses are not present.
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6. Basal area measwreiaeiits wil be made for confonnance at every 200-foot lineal 
segment of the EMZ. Stirface area covered in roads and landings wfll be mcluded m 
all calculatioiis of basal area,

7. The 50 percent steep slope prordsion, requires that the RMZ selective entry band 
prescariptions for all slopes 50 percent and greater adjacent to the EMZ, at a 
mimintaii, shall be ejctended 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 Hue or the outer edge of the 
CMZ, wMchever is greater.

S. For afl slopes less than 50 percent adjacent to the 1M2, a sediment filtration band 
shall be estabhshed from 130 to 170 feet. AH downed wood shaH be retained witMn 
this band (except slash), fire ignitioia is prohibited, and the band is an EEZ.

6J.41.4 Class III RMZs
AO. Class in waters wfll have an EMZ. The SMZ for Class III waters is iividei into two bands.
The KMZs are measiired from 0 to 50 feet for slopes less than 50 percent md from 0 to 100 feet
for slopes 50 percent and greater, measured from the watercourse transition Hue. Class HI
EMZ presadptions may be modified as a result of watershed analysis.

Pmscriptionsfor All Class Iff RMZs
1. A scientific and statistically valid study will be designed by an iniepeaient party 

jointly selected by PALCO and the wildlife agencies to address questions put 
forward by PALCO and the wilsilife agencies regariiag Class in input of sedimeiit 
and large wood and the effectiveness of different prescriptions.

2. If any area witMo the RMZ falls within the definition of a mass-wasting area of 
concem, then the mass-wasting strategy applies.

3. AH EMZ width requireineiits stop at the hydrologic divide.

4. AD areas are EEEs for timber operations, except for roads and pennittei equipment 
crossings. AH tractor road water carossinfs must be flagged on the ground prior to 
the pre-harvest inspectioii and shown on the THP map in order to be adequately 
evaluated for the potential to generate secfiment

5. SMi trails shall be staMEzed as per the 1998 PPBs, per an approved THP in 
accordance with the Class MI watercourse staniani.

6. Afl downed wood and debris shall be retamed witMn the EEZs, except for cases of 
emergency as per agreement with the wildlife agencies.

7. A1 downed wood and debris in the channel shaH be retamed-

8. Trees feled during current harvestinf opa*atioiis and THP-approved road 
constroction are not considereci downed wood for purposes of retention.

9. FeHed hazard trees or snags not associated 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 fan aatorally onto roads, landings, or harvest onits withm the EMZ axe 
considered downed wood and are to be retained in the location of the removal.

11. Pal suspension yarding wil be used when feasible. FuH suspension yarding' is not 
feasible on flat grotmd, in other sites with limited deflection, where as adjacent 
landowner wtE not provide permissioii to secure a cable, or where a Ml suspension 
yardmg system would Jeopardize the safety of field personnel. For the purposes of 
this prescaription, the expanded definition of feasibility according to the FPEs does 
not apply as an additional determination beyond that iescribed above. For these 
confitioiis, yaximg win be conducted in a manner that avoids ground distarbaiice 
that might deliver sednnent to waters to the maMimiin extent practicable. Where 
ground disturbance occurs, PALCO will treat (e.g., -througli seeding, mulcMng, etc.) 
all sites with exposed mineral sol that can reasonably be expected to deliver 
sediment to a waters (e.g., gullies, ruts).

12. Trees not marked for harvest may be felled witMn the HM£ to provide safety 
clearance for cable yarding corridors. Such felling wfll be done only as needed to 
ensure worker safety. In such cases, to the extent possible given site coniitioas and 
the FPSs, trees wil he felled toward the waters proride LWD and will be 
identified in THPs as an in. leu practice (14 GCl 916.1). Eegardless, trees feEei 
withm the SMZ for safety purposes vdE be retailed as downed wood.

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

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

15. No samtation salvage, exemption, harvest, or emergency timber operations are 
allowed in, the 0- to 30-foot hand.

16. Subject to al other applicable HCP requiremejits and watershed analysis, 
harvesting is permitted on the 1400 acres of mii-smccessioiial and. late serai 
vegetation types identified in the Sustained Yield Flan over the first five years in 
the 0- •!» 30-foot band, following the standards below:

- One haivest entry, maMmum, prior to watershed analysis
- 0- to 10-foot, no-harvest band for protection of tiie channel and bank
— MaMumm removal of 1/3 conifer basal area per 200 Mnear feet
- Harvestmf wifl be distributeci across all diameter dasses
- Trees removed for a road, sMd trail or cable corridor wfll be counted 'towards 

the jnaziiiimii volume and basal area calculatioiis
- All sub and non-merchantable conifers will be left standmf onsite if feasible
- No saMtation salvage, exemption harvest, or emergency timber operations

17. Subject to al oUer applicable HCP requiremeiits and watershed analysis, 
conunercial thitmlog is permitted on the 775 acres identified in the Sustained Yield 
Plan over the first five years in the 0- to 30-foot band, followiiig the standards 
below:
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- One thionmg enter}', maioTimm, prior to watershed sxial5'sis
- 0 to 10 foot no harvest for protection of the channel and bank
- Maxtmtmi removal of cordfer basal area per 200 imeax feet
- Thinnmg will be disfailnitei across all diameter classes
- The sire wiH be recaptured within 5 to 10 years
“ Trees removed for a road, sMd. trail or cable corridor will be eotmted towards 

the volume and basal area masimimi
- All sub and non-merchantable conifers will be left standing onsite if feasible
~ No sanitatioB salvage, exemption harvest, or emergency timber operations

Preseripiionsfor Class III Buffers with Slopes Less than 50 Percent
1. No-harvest band from 0 to 30 feet with the exception of the 1,400-acre harvest and 

775-acTe commercial thinning identifieci previously.

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

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

775-acre commercial thmninf identified pxevionsly.

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

6.34.2 Burning
1. No fire ignition shaH omir in the RMZs and EE2s- Kre ipation shal occur so fire 

will back its way toward the SMZs and EEZs,

2. PALCO shall only ignite fires on one side of the EME at a time if topographic 
features and/or fuel patterns would increase the KkeEhood that fires lit on both 
sides of an BAIZ wonld result in intrasion into the HMZ.

3. Burning is Innited to spring and fab. when feel moisture conditions, relative 
humidity, feel loading, and atmospheric conditioiis sack as wild are conducive to 
controEed bimiiiig.

4. Fuels breaks in the EMZ shaE be avoided. Minimal hand clearing for feel breaks in 
the EMZ may be conducted to prevent and control escaped fires. No overstoiy
removal will be undertaken. If areas of bare soE are esposed from fuel breaks or
fire that could result in fine sedimeiit inputs into Class 1,11, or Ill waters, such 
areas wiE be treated as per the stirface erosion requirements.

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

6. When available and feasible, a heHtorch will be used to ignite fires for better 
directional and speed control of the fire.
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6J,4J Distyrbonce Index
1. As modified the elements below, PALCO shall loBow the process identified in the 

July 1998 Draft HCP, Volume II, Part E, Assessment of Watershed Disturbances 
and Eeccjverj',

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

3. The distarbance index wil be calculated at the hycrolopc unit scale for PALCO’s 
ownership.

4. The disturbance index wiH be modified to account for aU roads, distinct fcoin other 
han-est acti’i'ities.

5. Eoads that are used or maintaiiied at least once during the lO-year time factor wfll 
remain in the index calculation, and the disturbance ratings will not diminish over 
time.

6. Beads that are improperly abanioned as per the Weai'er and Hagans (1994) 
iefinitioii will remain in the index calculation, and the disturbaiice ratings will not 
diminish over time. Eoads that are properly closed or decommissioneii are not 
considered to he improperly abandoned.

7. The disturbance index wil he modified to account for aE mass wasting events 
flanaslides, debris torrents, etc.), distinct from other activities and ratings.

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

9. The initial disturbaace indices, as modified, will hs caleajlated for the entire 
ownership, at the hydrologic unit scale, within three months of the issuance of the 
HP. PALCO shal submit tMs information to the wilcffife agendes in a report form 
with the disturbance index and supporting calcuLaiioiis immediately foUowmg each 
hydrologic unit calculatioii. Subsequent calculatioES will be on. a THP basis.

10. If the calculatei index is at or above 20 percent, then PALCO shall refram from al 
activities with the Mfhest disturbaiice ratings, 0.7 and above, and cannot mtrease 
the mdei firom one THP to another. Activities shaC be conducted in a manner that 
lowers the index on an annual basis and shall be ai or below 20 percent within the 
10-year time factor.

11. To ensure that Qass I suh-basin sahnooid populations are not extirpated in the 
hydrologic units with a disturbance index in excess of 20 percent, PALCO shall 
apply the folowiag restections until watershed analysis is complete and site- 
specific infonnation is generated on Class I suh-basns. In addition to the foflowing 
operational restrictions, PALCO shall conduct only those actions that result in a 
decrease m the index m Class I sub-basins until the milex dtrops below 20 percent:

- Conduct no dearcut or rehabilitatioii harves.
- Conduct foil suspension skyline or helicopter yardinf only.
— Conduct no new road constructioii or reconstruction.
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- limit wet weather period operations (October 15 to Jiine 1) to erosion, control 
mainteiiance, plantiiig, falling and bucking, and full suspension yarding to 
landinp outside the sub-basin.

- Conduct no broadcast burmng.
- Conduct no sMd trail or layout constractioa.,
- Treat all areas of bare mineral soil outside of EMEs, EEEs, and equipment 

limitation zones (ELZs) created by timber operations of 400 square feet or 
any less than 400 square feet if the site can del¥er sediment to streams,

- Remove no more than 60 percent of the basal area in one entry.
12. If the index is below 20 percent, mo activities will be conducted that will cause the 

index to exceed the 20 percent upper limit.

6.3.4.4 Measures for Other Plan Area Activities
6.3.44.1 Commercial iocic Quarries
Two'commercial rock qaanies are covered under the ITP for a period ending on March 1, 2001.
These two rock quarries are identified as Rock Quarry 1/ftoad 24 in the Yager Creek drainage
and Rock Quarry 2/Soai S in the Lawrence Creek dramage.

1. EALCO shal conttnue to use engineered detention ponds and erosion control to 
reduce impacts on waters and riparian areas.

2. PALCO shal implement appropriate mitif ation so that rock quarry operations do 
not result in a risibk increase in turbidity in any dramage facDiiy, work site, quarry 
area, etc, any of wMch dram to Class I, II, or HI waters. Appropriate mitif ation 
includes, but is not Imitei to, wet weather operattng Imitations, instaflatioii of 
sedanent control structure, limitations on overburden placement and distribution, 
removal of spoil material, revegetatton, and abandonment.

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

4. The wfldllfe agincies commit to work with PALCO to process an amendmeiit to the 
HCP to contmue-coverage of the two rock quarries after espiratioii of the initial two- 
year period.

6.34.4.2 Borrow Pits
Borrow pits are covered miier the ITP for a five-yeax period endiaf on March 1,2004.

L PALCO shal utilize the same mitigatioii requhremeiits for borrow pits as those 
reqairei for roads, inclmdiiig the prohibition, on new borrow pits in the RMZs, 
proMbition on new borrow pits ia the mass-wasting areas of concern prior to 
watershed analysis, road constraction/Tecoiistnjction standards, and wet wmather 
operations.

2. Borrow pits wxH be mapped and analyzed for site-specific and hydrologic unit scale 
impacts as part of watershed analysis. Additional nutifation and laiaimizatioa 
measures for borrow pits may be required as a result of watershed analysis. 
Additional mitigation may include, but is not limited to, installatioij of sediment
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control structures, limitatioiis on overbrirdeij placement and distzibutioii, removal of 
spoil material, revegetation, and abandonment

3- The widMe agencies commit to work with PALCO to process an amendment to the 
HCP to continue co%'erage of borrow pits after the expiration of the initial five-year 
period.

6.3.4.4 J Water Drafting
1. PALCO shall utilize the most current NMFS water drafting sareen spedfications.

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

2. The screen shall be kept in good repair ami shall be used whenever water is draftmf 
Ci.e., pumped from the stream into a track or trailer),

3. Hie screen face shaft be parallel to the flow of the water.

4. The screen shaft have an approach velocity of no more than 0.33 foot per second.
The approach velocity is the velocity' of the water through the screm openjmgs.

- The screen shall have at least 12 square feet of open area per cubic foot per 
second of the maxiiimm diversion rate (12 square feet of screen per
450 gallons/rniniite).

- Bound openinf s shall not exceed 3/32 inch in diameter,
- Square openings shall not exceed 3/32 faci. measured diagonally.
- Slotted openmgs shaft not exceed 0.0689 inch in width (approximately 

1/16 inch)
5. The sca-een shal he cleaned as often as necessary^ to prevent the approach velocity 

from exceedinf 0.33 foot per second and to prevent the head differential through the 
screen from exceeding 2 inches.

6. The diversion rate shall not exceed flie inflow rate.

6J.i Aqyaic Monitoring
PALCO’s current aquatic inoiiitormg, indtiding compliance, effectiveness, and trend, will be 
revised after each watershed analysis to respond to the specificity of prescriptions, assumptions, 
ami questions for each hydrologic unit.

PALCO is responsible for the cost of the monitoriEg program.

6.3.5.1 Compliance Monitoring
Compliance momtoiiiig activities will contribute to the goal of acHevnif 100 percent 
prescnptioii implexneiitalion.. CompMstnce inonitoriiig includes four components; tMrd-party 
monitoriiig, a THP checkHst, the best manageinent practice evaluation program (BMPEP), and 
application of the compliance finiiiigs.

6.3.5.1.1 HCP Monitor
The HCP monitor, as descaibei in Section 6,13 shall have faD access to PALCO’s land at aH 
times to inspect aay covered activity and shall be present onsite during every tiinher harvest
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conducted by or on behalf of PALCO. The HCP monitor stall also, at the request of the wildlife 
agencies, monitor the effectiveness of the Aquatics Coasexr^ation Plan.

6.3.5.1.2 THP Checklist
PALCO resource professionals preparing THPs and timber harvest exenaptioiis and agendes 
conducting the environmental review of PALCO’s plans wiH be guided by the “Pacific Lumber 
Company Timber Harvest Plan ChecHist." The checklist wiO be used to confirm that afi 
relevant elements of the PALCO Aquatics Conserv'atioij Plan axe contamed in the THPs and 
made enforceable under the THPs. PALCO and the wildlife agendes will revise the checklist 
during watershed analysis to create a THP checHist for each watershed to ensure 
knplemeatation of watershed-specific prescriptions.

6.3.5. IJ Framework, Best Manageinerit Practice EYoluaion Program
PALCO vrill also conduct complance monitoiiiig as part of the BMPEP (example attached). 
PALCO shall use tMs approach to doannent how wel the aquatic strategy prescriptions are 
being applied. This program sets criteria for detenninmg which THPs will be monitored and 
integrates compKance momtoring requarements with effectiveness monitoring to minimize 
personnel costs and maximize efficiency.

Attached are an example of a worksheet and a desciiptioii of an evaluation procedure developed 
for lie BMPEP of the Pacific Southwest Eegion of USFS CUSPS, 1992). This procedure is also 
used in a modifieii form by the CaMomia Bepartment of Forestry and Rie Protectioii (CDF). 
The program identifies 28 MUslope evaluation procedures for implementatioii and effectiveness 
monitoriiig. The approach specifies how to sample sites to be evaluated, the timing and 
frequency of evaluations, details on what factors are to be rated and others. TMs program has 
been the subject of an onfoing review by USFS, EPA, and the Cafifomia Water Besources 
Control Board.

PALCO frill use the BMPEP framework to develop watershed-specific rmpleinentatioii and 
MUslope effectiveness mocdtoiiiig protocols. PALCO will draft a separate evaluation procedure 
for related sets of prescriptions in the Aquatics Conservation Plan, including those on the THP 
CheeHist (described above) and present each for review, revision, md 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 evaluation procedures will be developed followinf the 
BMPEP framework within 30 days after the final establshment of prescriptions. In the 
interijii, the CDP protocols vrill be used in place of the BMPEP.

The elements of the comphgnce and Mllslope effectiveness evaluation program and protocols 
win include the folowing:

1. A statement of required qualficatioiis for those who mH conduct the monitorijig

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 which 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 implemeiitation and hOlslope effectiveness
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5. A step-by-step procedure to identify sample site locations (e.g., for EiEs, roads, and 
harvest rmits) and the timing (e.g., after the first •winter storms) of implementatioii 
and MUslope 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 relevant prescriptions were made part of the THP or 
exemption

S. Compliance and MUslope effectiveness momtoriiig evaluations ia the field at the 
appropriate time using an evaluation fonn and rating criteria developed for each 
presoriptioii

9. Proeeinres for thnely forwardinf of completed field forms, filmf of forms, data 
entry, and database management and reporting to the reriewing agencies

10. Procedures fortiBiely coirective addons

Mtialy, afl THPs and exemptions in each hydrologic unit and. calendar year that meet 
selection criteria approved by the wflcllife agendes will be subject to compliance and hillsiope 
effectiveness monitoring. Examples of selection criteria include plans where HUslope best 
manafement practices (BMPs) pertaining to erosion control and EMZs have been tested by 
wiDter storms, plaiis with specific geologic coacemg, and others. PALCO and the wfljlife 
agencies wiE develop selection criteria specific to the Aquatics Conservation Plan. Not every 
KMZ or road, however, in every THP and exemption need be evaluated. The mdividual random 
sample pools of sites for each related set of prescriptions wfll initially be comprised of at least 50 
percent of the sites where the prescriptions are applied. The wildlife agencies, in consultation 
with PALCO, will decide whether this proportion of sites where prescriptions are apphei will 
continued to be monitored. The derision wiH be based on the results of compHance and Mllslope 
effectiveness monitoriag presented in anmual monitoriiig reports. In addition, the wil<ffife 
agencies wiH conduct quarterly audits of the compliance monitormf and ammal audits of the 
Mllslope effectiveness monitoriiig evaluations carried out by PALCO to help ensure momtoring 
protocols are being foUowei.

6.3.5.1.4 Application of Compliance Monitoring Findings
PALCO and the wildlife agencies shall identify recurrijig successes and problems with aquatic 
strategy prescription hnplementation by condnctnif 1) quarterly reviews of the compKance 
'monitoriiig reports, 2) Mislope inspections, and 3) audits of how PALCO includes the aquatic 
strategy prescriptions in THPs and foUows njonitorfag procedures. Problems with 
impleiaentaticin shall lead to remedies that vrill include, but will not be limited to, fa-aini-ng of 
personnel, adjustments in RPFs and Mcensed tunber operators’ oversi^t and supenrision over 
contractors and field crews, changes in equipment, refinements of prescriptions, and regulatoiy 
sanctions.

6.3-5.2 Effeciveness Monitoring
PALCO, with input from the wildlife agencies and peer review panels, will caraft hfllslope 
effectiveness monitoiriiig, mshream effecriveness inonitoriiif, and trend monitormg strategies for 

■each hydrologic unit. The exact details of what, where, when, and how PALCO wfll monitor wfll 
be determineci by questions and hypotheses posed by PALCO and the wildlife agencies. PALCO
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and the wildHfe agencies wil develop these monitormg objectives based on the findiags of 
watershed analj’sis and other sources of assembled information..

PALCO will use effectiveness monitoring as a basis for evaluatiag the results of carrying out 
prescriptions on the features or processes that occur on the Mislope and on. those in the 
instream environment. Hillsiope effectiveness monitoring will help PALCO determine whether 
properly implemented presciiptions on the Mllslope actually work [e.g., properls' installed water 
bars actuaHy prevented road surface rill erosion). Instream eflfectiveiiess monitoring wiE be 
used to determine whether the prescriptions result in protection, of aquatic values 
(e.g., maintaiaed or decreased the percent of fine sediment in spawnmg rifies).

PALCO will monitor both instream and upslope conditions to assess the effectiveness of the 
Acpatics Conservation Plan. These effectiveijess studies, in tom, wiH provide most of the 
impetus for the adaptive management component of the Plan.

6.3.5.2.1 Large Woody Pebris and liparian Buffers
PALCO will obtam baseline iofonnation on LWD levels and recsmitineiit potential from ripariaii 
stands during the watershed analysis process for each HU, as well as through ongoing resource 
assessment efforts, including those of CDFG. This mformation will also be collected as part of 
PALCO’s trend monitoring program (Section 6.3.5.3). PALCO and the wildlife agencies wfll 
develop qnestioris and hypotheses to be tested through complance monitormg and Mislope and 
instream effectiveness monitormg while iismf this baseline informatioii.

PALCO’s Mllslope effectiveness momtoring will indicate whether forest stands within riparian 
biiffers are developing mcreasiiig mmbers of large trees. Information on stand conditioiis wiH 
be collected during THP preparation and rertew and tturongli watershed analysis. As an initial 
indication of the effectiveness of correctly hnplemeiiteci prescriptioiis applied to riparian 
buffers, PALCO will show that cmrently understocked riparian stands will develop sufficient 
basal area and large trees to permit harvest.

«5.3.5.2.2 Water Temperafyre
PALCO will monitor water temperatures during mstream effectiveness monitoring and trend 
monitoring. PALCO will monitor instream water temperatures to see if recorded values show 
an mcreasiag or decreasing trend over time. Water temperature data will be colected for at 
least five years to determine initial trends. PALCO will also deteimine the effectiveness of the 
aquatic strategy for temperature by monitoiiiig changes in. canopy dosure over waters.

6.3.5.2.3 Sediment
In conjunctioii with instream effectiveness monitoring and trends monitormg, PALCO will 
monitor data on jnstreana sediment levels, channel morphology, stream bed 
aggradation/degradation, and biological metrics sensitive to sedment (e.g., invertebrate 
diversity).

PALCO will assess the effectiveness of the sediment control measures by monitoriiig sediment 
prodnction rates from roads and MUslopes. In tHs way, PALCO wfll detect any shortcomings in 
sediment control measures earher than if the company depended only on instream conditions. 
PALCO wiH institute alternate management approaches to address identified shortcomings 
through the adaptive management process.
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PALCO wtII conduct seddmeut source inventories as part of tte watershed anals'sis process for 
each hydrologic unit. These studies wiH provide baseline data on the number, location, and size 
of sedment sources on the owTiersMp. In additiciti, these studies wiH provide sediment budgets 
identiiymg the amount of sediment being delivered to waters h-om different sources. Witbio 
five years of completiiig the baseline sediineiit studies, PALCC will cDnduct folowup studies. 
These will detemuue the extent to wMch these sediment sourcss remam active and new sources 
develop (e.g., bow many slides have occurred in the interim), their relationship to management 
activities, and haw the rates of mamagenttent-related surface erosion and landslides compare to 
the rates in the baseHne period. PALCO will contiiiue to in%'entoiy’ surface erosion within, 
harvest units, bank erosion, new landsKdes, and road-related faflures as they occur. These 
followup studies will continue to be completed at five-year intervals m conjunction with the 
watershed analysis revisitattons for the life of the PALCO Aquatics Conservation Plan.

BHBslope and instreana effectiveness momtoriii.g and trends naonitoimf will provide the 
necessaiy iafonnation for determining how the PALCO Aquatics Conservation Plan affects 
sedinient delivery to waters. In addition, because the followup studies wiH examine the 
relationsHp between managepiGiit and sediiiient production, PALCO wil use study results as 

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

Sedinient parameters are perhaps the most difficult on which zo conduct effectiveness 
monitoring. CSveii this difficultf, PALCO wil modify its approach for ietennining the 
effectiveness of sediment control measures as new data and scientific results become available.

6.3.5.2.4 Ainphibian and ieptile Habitat and Population Monitoring
PALCO wifl wort with the USFWS and CDFG to develop a habitat module for all covered 
ampMbians and reptiles. As this module is applied across PALCO’s ownership, information 
that wfll help niwiiitor the effectiveness of aquatic prescriptions to protect ampHbiaas and 
reptiles wfll become available. This module will be included m all watershed analyses.

PALCO and the agencies will conduct instream effectiveness raonitoring to determine the 
adequacy of the aquatic strategy for anapHbian and reptile spsdes. For this purpose, PALCO 
will use the temperature, sedment, and LWD information thai wil be collected on both Class I 
and II waters. PALCO wfll modify amphibian and reptile monitoTnaf efforts as new data and 
scientific results become available.

6.3.5.2.5 Cost-iaenefit Effecl¥eness
Cost-benefit effethiveness studies are needed to determine whether the benefits of protective 
meastares being inplemented by PALCO in the field are proportional to the costs to the 
company. Simflarly, such stadies could identify alternate mitigation approaches that continue 
to protect resources, but at lower costs to the company. At present, PALCO is generally able to 
identify the costs of specific mitigatioii measoxes with greater ease and certainty than it can 
identify the benefits of these measures to fish and wildlife. As PALCO obtams new mformatioD. 
on the biological benefits of mitigation within the Aquatics Conservation Plan, PALCO will be 
able to more acctcratelj assess the relationships between costs and benefits.
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43.5.2.6 Hillsiope EffectiYeness Monitoring

FmmtM'ork: BMP Evaluation Progmtn
Eefer to ths discussion above regarcSiig compliance monitoring for a description of the BMPEP. 

Application of Hillsiope Effectiveness Motiimring Findings
PALCO and the wildlife agencies wiD identify reraandug successes and proHems with the 
PALCO Aquatics Coasenration Plan effectiveness on the Hllslope by 1) conducting aanual 
reviews of the Mllslope effectiveness monitoiiiig reports, 2) HEslope iaspections, and 3} audits 
of monitoriiig procedures. Problems with MUslope effectiveness may lead to modification of 
prescriptions thrcmfli adaptive manafement.

Imstreani Sffectiveness JHcmitoiiiig'— The ovenidinf objective of instream effectiveness 
monitoring in the PALCO Aquatics Conservation Plan is to determine, in a timely mamiir, 
whether the prescriptions appHed to the Mllslope are effective in protediaf and improviiif the 
coniitioii of aquatic resources. If prescriptions are not effective, lMs shoali be detenniiieci by 
PALCO and the agendes, and the prescriptions should be modified through adaptive 
manaf emeat as soon as possible to prevent manticipated adverse effects.

Instreaiii effectiveness monitoimf provides a means for assessinf how individual prescriptions 
and manafeinent regimes as a whole are effective in protecting and restoring aquatic values. 
Instream effectiveness mondtotmg complements MUslope monitoring by providing a further 
basis for determininf whether the prescriptions appled on the Hllslope, mcluding in riparian 
•zones, effectively control the rates and types of watershed inputs to waters. Because mstoeam 
conditions integrate all watershed inputs, however, relating measurements of instream 
coiiiitioni to the effectiveness of individual prescriptions may be difficult (MacBonald and 
others, 1&91), Nevartheless, caxefnlly designed mstream effectiveness monitormg intended, to 
answer specific questions can provide mfonnation that PALCO and the agencies can use to 
modify prescriptions and adapt manafement regimes to better protect water quality and 
aquatic spedes and thehr habitats.

Instream effectiveness monitorijig, m contrast to trends monitoring, shouli be carried out as 
close as possible to where the impact mechanisins on the Hllslope are at play. Instream 
effectiveasss inoiji'fcorxiig should, occur ia tributary waters, tiiher up.ixi watersheds, or in 
locations intimately Iniked to Mislope processes. Monitoring conducted in such locations holds 
the greatest promise for estahMsMng timely feedback mechanHms through wMch PALCO and 
the agendes can identify which prescriptions or procedures are not effective in protecting and 
restoring aquatic values and then modify them throng adaptive manafement,

43.5.2 J Instream Monitoring Approach
PALCO trifl develop and impleinent, with the oversight and concurrence of the agencies, 
instream monitoring approaches for two contexts: 1) watersheds where watershed analysis has 
not been completed and 2) watersheds wMch have been or axe the subject of watershed 
analysis. PALCO, in consultation with •the agencies, will design general instream effectiveness 
monitoimf approaches for the former using a combinatioii of the foEowmg: baseline 
infonnatioa compiled for the PALCO Aquatics Conservation Plan, other mfomatioii as it 
becomes a%‘ailable through watershed stadies, resources mventories and monitorinf conducted 
or mazida-:®d by public agendes (e.g., CDFG, EWQCB, CDP, and others), input from resource
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professioaals familiar with, ccmditioiis in the local w^atersheds, and the pubic iiing in or near 
the watersheds to be monitored. While designing the approaches for iastreain eflfectiveness 
momtoring in "watersheds subject to watershed analysis, PALCO and the agencies wdll use these 
same informatioii sources; hoiwever, "the mstream effectiveness monitoring designs will benefit 
from the focused watershed-spedfic assessments and syntheses that are integral components of 
watershed analysis, PALCO will iteratively use these insights gained from the watershed 
analysis assessments and syntheses to design iastream effectiveness monitoring elsew-here.

6.3,5.2.8 Instream Effectiveness Monitoring Objectives
All monitoring should be for the purpose of achievmf focused objectives, answering specific 
qnestioiis, or testhif weE-consiiered hypotheses. TMs is particularly true for mstream 
effectiveness monitoriiig. The foDowmg are examples of medhanistic anil hypotheses that 
illttstrate the types of questions PALCO will answer tihrongh its instream effectiveness 
moMtoring program:

Hypothesis— There is no sigmficant increase in streanahank instability and scouring of Class 
in waters with gradients peater than three percent by the end of the first winter period after 
dearcutting through the application of Class IH ElZ prescriptions.

Hypothesis— There is no sigrdficaiit (less than 20 percent) increase in turbiiiity in Class IT 
waters from the inflow of C3ass HI waters adjacent to Mgh-lead, cable-yarded dearcut harvest 
ttrdts through the applcation. of the aquatic strategy Class IIIEEZ prescriptions.

Hypothesis— There is no significaat decrease in residual pool volume in Class I and Class II 
waters tribntaiy reaches with gradients less than three percent after dearcutting and Mgh-lead 
cable ysrdmg through the effectiveness of EMZ widths in holiinf materials transported from 
shaflow-seated lanisBcles in check.

Hypothesis— There is no significant reduction of overstoiy tree canopy in Class II RMZs from 
witui throw after conunercial ttrinniiig because of pre- and post-harvest tree stodring or RMZ 
widths, or both, red-ucing wind-relatei depth-of-edge effects.

Hypothesis— There is no significant increase in sumiiier (mid-Jiily to uni-September), late 
afternoon average maximum timpera"ti2res measured in pools in Class I waters because low 
water temperatures are maiiitained in eoataibutinf Class II waters.

These examples of hypotheses to be tested throngh instream effectiveness monitoriiig fllustrate 
ho'w carefully questions have to be de’veloped before designing and implementing instream 
effectiveness monitoriiig. They point to the need to establsh criteria for determiamg what is 
significaiit (e.g., less than 20 percent), to clearly describe what exactly is to be monitored (e.g., 
turbidity vs. suspended sediment) and to specify where and "when momtoring wiH occur (e.g., in 
Class in tributaries with gradients greater than three percent contributing to Class II "waters 
from mid-July to inii-Septeinber in late afternoon). The hypotheses are stated in mechanistic 
tenns to help ensure that the monitoriiig is directed to'ward investigating the Mnkages between 
prescriptions appHed to the Mllslope and instream conditioas. Utiey also suggest ho"*- testing 
one hypothesis through monitoiing might lead "to another, through an accumulative method of 
inductive inference. By employiiif such a process of strong inference (Platt 1964), PALCO and 
the agencies will daiify which prescriptions of the aquatic strategy are inadequately holding 
impact mechanisins triggered by management activities in check.
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PALCO will develop these tj'pes of hypotheses and the mstreaiti effectiveness monitoriiig 
strategies with the participation of the watershed analysis team meaibers and agencies. UTaere 
the watershed analysis process has not been initiated, PALCO and the agencies wiB develop 
sets ef hypotheses to be tested through mstream effectiveness mordtoring. These hypotheses 
are informed by the experiences gained where watershed analysis has been completed 
elsewhere in the region. In both circumstances, the actual hypotheses to be tested wdll be 
determined by the saBent circumstances, management reghaes, and presciiptioiiE specific to 
each hydrologic miit. Finally, PALCO and the agencies will establish a peer review panel to 
bring in mterdisciplmary expertise to critique monitoxiiig proposals on an annual basis, if 
necessary'.

6.3.5.2.9 Application of Instream Effectiveness Monitoring Findings
PALCO and the agencies will use the results from the annual reviews of instream effectiveness 
monitoiiiig to modify prescriptions that are identified as ineffective ha protecting and restoring 
aquatic resoxtrces tlurough the adaptive management process. At the same time, insights gained 
from this monitoring will confirm what prescriptions are working wefl. The changes in 
prescriptioiis will be designed to fit specific circumstances and impact mechanisms. For 
example, instream effectiveness monitormg -might indicate that unacceptable increases in 
torhidify m Class HI waters occur on certain soils after the adjacent stands on slopes greater 
than 50 percent have been dearcut, yarded by Hgh-lead cable, and broadcast burned. This may 
lead to PALCO modifyinf, among other items, the tinmg of timber operations, the regeneration 
and yarding methods, and the level of vegetation retained within EEZs under these 
circumstances. If, imder otherwise similax circumstaiices, instream effectiveness momtoring 
suggests that Mttle or no increase in turbidify is found when the adjacent MUslopes are subject 
to intermediate treatments (e.g., commercial tMmimg), then the management regime and 
prescriptioiis would he retained until the emergence of evidence to the contrary. The 
monitoriiig activity should contume long enough, however, to ensure that the prescriptions axe 
being tested under a wide range of conditions, iacl-ading large but mfrequent stonn events.

6.3.53 Trend Monitoring
Accordiig to MacDonald and others (1991), trend monitoriiig implies a process where 
measurements are made at regular, well-spaced tnne mterrals to determme a long-term trend 
in a particular parameter, liis type of monitoriiif lypicaHy is not mtended to evaluate specific 
management practices (as is the case with effectiveness monitoring). The results of trend 
rnonitoiing, however, can corroborate the findings of effectiveness momtoruig. Conversely, they 
can indicata changes at different time and spatial scales than those by wMch effectiveness 
monitoimg indicates changes. Trend moidtojiiig can also serve to indicate whether watersheds 
as a whole are on a long-term tr^ectoiy of reco-vexy from boih natural and management-related 
perturbations.

Adaptation of the Current TVeiicl Monitoring Program, to the PALCO Aijnatics 
Comservatioii Plan— PALCO already has a significaat trend monitoring program m place on 
its lands. The company has installed 52 permanent sampling stations. At each station, aquatic 
macromvertebrates, fine sediments, substrate size, and cro-im cover are measured. In addition., 
stream bed surveys and measirrements of continuous temperature and LWD are conducted at a 
subset of the 52 stations. Details of the data collection/analysis efforts associated with tHs 
program are as foEows;
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'• Aquatic macroro'ertebrates are collected using methods in the California stream 
bioassessment procedures (CDFG, March 1996). This methodolog}’- mvokes 
sampHng riffle habitats using a Mck net. Colected invertebrates are preserved in 
the field. In the laboratory, the samples are snbsampled. and the first 300 
invertebrates identified to family, and, where possible, to genus. The samples are 

^ being identified by Lauck, Lee and Lanck Inc. Their results are used to calculate 
ahttsdSBce (if less than 300), species richness (i.e., amnber of taxa), and the 
Simpson and Hflseniioff diversity indices.

• Bulk sedment samples are being used to assess the percentages of fine sedimeiitsC 
less than O.Soiam and less than 4.7mm) as indicators of snitability for sahnon 
spawnmg. PALCO is using the shovel sample techniqtie as described in. “Keld 
Comparisoii of Three Devices Used to Sample Substrate in Small Streams,* by Grost 
and Hubert, 1991. CoHertei samples are processed by CDFG iiiKier contract to the 
company.

• Pebble counts are beiag used to calculate the median and 84th percentile secMment 
size (e.g., D50 and DS4). These sediment measures can be tracked over time to 
determine whether sedimeiits in a watercotirse are generally beconang coarser or 
finer, relative to both sediment loading rates and cuinulative effects from 
management activities. Pebble counts are being collected using the method 
described in “Stream Eeference Sites,” bj' Harrelson et al., 1994.

• Measurements of water temperature over the summer are taken with continuous 
recordmf thermoineters (Hobos or Stowaways). In addition, point tDeasurements of 
temperature are taken during most other monitoriaf activities. Temperature data 
are used to calculate the maxinmm weekly average temperature (MWAT).

■ • Canopy cover (percent) is being used to ident% areas that may be subject to M#ier 
thermal loadmg (e.g., from sunlight) and to document regrowth of riparjan areas 
harvested in the past. Measurements are taken using a spherical densimeter using 
methods in Hosi and Eejnolds, 1996.

• Streambed surveys are being conducted, to determine how streambed elevation, is 
chaaghag over time. Das, in turn, is related to both sedimeiit and LWD loaimf to 
waters. The methods for these surve3'’s were developed by Dr, Bill Tmsh (Humboldt 
State University) in cooperation with the Snnpson Timber Company. The method 
involves measuring the elevation, of the channel thalweg using an enfineers* level 
and pennanent bendhmarks that can be used to compare results among surviy 
periods. PALCO has also begun measuring channel cross sections tasing perraaiieiit 
beiiciiiiiarks 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 noeastired because of its value in creating fish habitat and to assess 
how much LWD recroits from riparian buffers aJong the stream. The djameter, 
lengti, and. location of all LWD pieces in the thalweg mapping segments are being 
recorded yearly.

AHhough not cairrentiy a part of PALCO’s trends monitorinf program, PALCO mtends to colect 
data on fish abuniance, turbidity, and discharge in the futnire. For fish, PALCO will establish a 
jMJmber of survey reaches across the ownership. Wfliere possible, these reaches will be selected 
to correspond to locations already being measured for the trends monitoring variables noted
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above- These sun'ey reaches will be assessed twice yearly, during- the summer (July to August), 
and again duiing the spawnmg season (the timing of which -wil vary’ from year to year). 
Suinia.er survey's will he conducted using electrofisMng, underwacer observation, seiodiig, 
angling, or other methods, as appropriate, altho-ugh preference win be given to q-uantitative 
methods if they are feasible. Spawner surveys wiH primarily be conducted using visual 
obserrmtion techniques, although trapping, seming, or anglmg may be used to collect individual 
fish for measurement, identification, or radio tagging.

Turbidity measureinents were recommended in a review of PALCO's monitoring program, 
prepared for EPA by Randy Klein (Klem 1997). Although e^ensive compared to other 
sampling efforts used in PALCO's monitoimg program, KHein’s reriew suggested that -turbidity 
could be an effective way to detennine whether fine sediment inputs to waters are incrreasmf or 
decreasing over time. The company proposes to establsh pilot tnrbidity monitoriiig stations. 
Eesults from this pilot program will be used to determme how and where to expand the 
program,

HistoricaBy, the U.S. Geological Survey (USGS) measured stream iisdiarge at a series of 
’ stations on or adjacent to PALCO’s land (e.g., Freshwater Greek, Larabee Creek). PALCO 
provided financial support for reestahli shm ent of a gaging station on the Elk Eiver and mtends 
to contmue operation of this gage. Hie company is also considering estabKshineiit of gaging 
stations on Freshwater Creek, Yager Creek, and possibly in one or more of the smaEer 
watersheds draming into the Eel River (e.g.. Bear Creek). TMs monitoriiig effort would also he 
relatively expensive. PALCO and the agendes’ decision on -w-here to imdertalce tMs program 
wiD be made in the fiitnre based on the results of -fche Elk Eiver 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 
wil result in future ideniaficatioii of other variables that would be valuable to monitor. 
Therefore, at their discretion, PALCO and the agencies will add to the list of monitoring 
variables ou-ffined here at a later date.

Hein (1997) discussed the disMbution of momtoring sites on PALCO’s lands, and suggested 
instaflation of additional momtaring sites. PALCO agrees that some portions of its lands, for 
example, the Elk River drainafe, have few monitoriiig sites relative to their land area. In part, 
this is a result of statistical chance, as many sites were chosen using randomization techniques. 
However, it is also true that flie 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 conttnue tMs mtensive approach, to sampling in these 
basins, especialy given concerns over the potential for cumulative effects. However, the 
company also anticipates adding new momtoring sites to fill any gaps in its coverage. Selection 
of specific sites -will be incl-uded as part of the watershed analysis process the company will 
conduct on its lands-

PALCO and the agencies will review the current 52 monitoring locations and activities. They 
wifl conjEnn that the original intent -onderlylng the selection, of locations and instream 
parameters to be measured is consistent with the monitoriiig needs of the Aquatics 
Conserration Plan and foUow the guidelines for momtoring found in the HCP Handbook (1996). 
This review wfll address and respond to comments from the public and local watershed 
specialists regardiiig PALCO’s current trend monitoiiiig effort. PALCO and the agencies will 
provide important details regarding- monitoring objectives and hypotheses, samplmg, and
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ajeasiiTement methodologies, monitorkig locations and distribnticii. frequencj* of sampling, and 
statistical analyses. These cannot be finalizeii and iisclosed at this tiioe, but must await the 
findings of watershed analysis, forfher quantitative and qualitative resource assessment and 
analysis (i.e., for the mterina, for those hydrologic units where waiarslied analysis is not yet 
completed), or both. As stated in the HCP Handbook (1996), trend monitoring measures wfll be 
“as specific as possible and be commensurate with the project's scope and the severity of its 
effects." Purtber, PALCO and the agencies will develop target mfiestones for the life of the HCP 
for key instream parameters. These will necessarily be specific tc each hydrologic unit, as their 
development must be infomeci and conditioned by prevailmg physical conditioiis specific to 
each hydrologic unii.

As a further assurance that PALCO’s trend momtoring program will follow the pfidelines of the 
HCP Handbook (1996) and show dear trend information on the condition of waters in 
watersheds affected by implementation of the Aquatics Conservation Plan, PALCO and the 
agendes will establMi a peer review panel compiised of scientists, resource professionals, and 
the public Mmg in and near the hydrologic rmits to be monitored. The panel wil review the 
initial tread mcmitoiiiif strategies developed by PALCO and the agencies and will provide 
recommendatioiis for improvements. The peer review panel will %'alidate that appropriate 
questions are being asked and that the proposed monitoring stiratepes are practicable and will 
give answers and manafeineiit directioiis. The liltiinate form of the trend monitoiiiig wiB be 
approved by the reviewinf agencies through the watershed analysis process,

6.3.i.3J Applicatfon of Trend Monitoring Findings
As stated above, trend monitoring alone is not an appropriate tool to e%'aliiate the responses of 
watersheds and waters to specific management practices. This form of monitormg can, however 
be used to assess whether Mllslope and mstream attributes and fonctioiis are leadittg toward or 
away from properly ftmctionittf conditions and recovery. With the oversight of the agencies 
through ammal reriews and the THP review process, PALCO will use the results of trend 
momtoring as part of the cunmlative effects analyses in watershed analysis. In tom, PALCO 
will, where appropriate, effect watershed-specific modificatioiis in management reghaes to 
reverse trends that lead way from properly ftmctioiiing aquatic habitat conditioiis, or will 
modify manageineiit restrictions to be more flexible for the company, when appropriate, 
through the watershed analysis presadptioii process or adaptive majaagement.

6.3.6 Adapive Management
Adaptive laanageiiieiit will be used to change elements of the Aquatics Conservation Plan ia 
response to a detemanaticiii of the effectiveness of anreiit elements of the conservation plan for 
protecting and restoring stream conditioiis and fish populatioiis. Thus, the effectiveness of the 
conservation plan is assessed by examiniiif conditions on PALCO's ownersMp and determiniag 
if management is maintainiiif or acMeving, over time, properly fuactioniiig aquatic habitat 
conditioiis.

Changes in elements of the conservation plan are warranted if mformation. from watershed 
analysis, monitoimg, any scientific stadies conducted as part of ths Plan, or any other source 
show that properly fimctioniag aquatic conditioiis are not being madntaiiaed. The foUowiif 
circumstanees womlc waxrant change:

• If the Plan is not substantially moviiig the aquatic habitat towards acMevmg 
properly ftmetionmg habitat conditicms
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• If a more cost-effective technique exists to attain the same biological or ph3’'sical 
outcome

• If the mfonnation shows that PALCO can fain flexibility in the prescriptioiis and 
stfll attain properly ftmctionjng conditiotis

• Adaptive managemeiit is the means to ensure that the conservation plan maintains 
or achieves, over time, the habitat goal of a properly fonctionmg 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 management At PALCO’s request, any 
such changes proposed by PALCO shall be promptly reviewed by the peer review panel 
established pnrsaant to Section 3.1,3,l(k) of tbe Implementatioii 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 ability of the aquatics conservation plan 
to najntain or achieve, over time, properly fttocrioniag aquatic habitat conditions. The 
Wildlife Agencies will consider PALCO’s proposed changes, the peer review paneFs written 
evaluation, if any, and other available information. The Wildlife Agencies shah approve 
PALCO’s proposed changes that are not in conflict with AB 1986 unless they find, in 
writing, mat PALCO’s proposed changes will impair the abilty of the aquatics conservation 
plan to maiiitain or achieve, over time, properly fanctionmg aquatic habitat conditions.

6.4 BAU) EAGLE CONSEBVATION PLAN

6.4.1 Management Obfectives
1- Implement nest site identificatioii and protection measures that Lave a Hgh 

probability of providing for successful nestinf of bald eagles.

2. Mmdiiiize disturbance of foraging bald eagles.

6.4.2 Conservation Measyres
6.4,2.1 Syrveys

1. Focused surveys for bald eagle nests shall be conducted for THPs located within 0.5 
mile of Class I waters that provide potential foragmg habitat. Potential nesting 
habitat (oM-grovrth or residual forest with trees more than 40 inches in diameter) 
within. THP areais and out to 0.5 mile from their boundaries shall be surveyed 
during the breeding, season tnunediately prior to begmamg operations. Operations 
shall not start unlal Burveys have been completed.

2. Surveys for eagles and liieir nests shall be conducted between March 1 and April 15. 
Surveys shall consist of at least-three site visits, one of which shaD occur after 
April 1. Thorough searciies of the survey area shall be conducted for eagles and 
their nests. Eepeatei float trips down Class I waters that provide potential foraginif 
habitat or surveys conducted by airplane or helicopter to search for adult birds and 
nests may be necessaiy. All surveys conducted by helicopter or airplane -will be 
designed with, the assistance of the wildMe agencies to avoid the possibility of 
disturbing eagles at nriknowii nest sites.

3. If bald eagles are observed during surveys, additional visits shall be conducted to 
determine if eagles are nesting within a TUP area or witMn 0.5 mile of the THP
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boundaiy- TMs determination may be aided by observing the eagle’s behavior, 
location, and direction of flight. Plan operations shall not commence umtil surveys 
have been completed, and the results of any positive surveys have been reviewed 
and approved by USFWS Emd CDFG.

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

5. Documentation (i.e., survey forms and written summaiy) of field surveys performed 
for THPs shal be proMded to USFWS and CDFG ammaly.

6. Held personnel shall be tradned to recognize bald eagle nests and other signs
. indicating their presence, and shaE he directed to report al sightings of eagles or 

nests to PALCO’s wildJife biologist.

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

once witMn 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 curreiitly being used by bald eagles for reproduction. This shal 
include temtorial behavior by one or more adults in the viciaity of a known nest, 
nest constroction, egg laymg, incubation, or rearing of young.

2. No trees withm 500 feet of an active bald eagle nest shall be cut without prior 
consultation and concuixeiice from the USFlii^S and CDFG. Harvest within the 500- 
foot radius wiE be limited to presciiptions wHch wiH enhance long-teim eagle 
habitat; such as precoxconercial or commercial thinning, selection, or an alternate 
prescriptioii.

3. Thnber operations mcluding helicopter yardmg, shal not occur doser than 0.5 mile 
from occupied nests duxinf the breediiig season (January 15 through August 15, or 
post-fledging). Blasting or pile driviag activities shall not occur within one mile of 
occupied nests. Dfeturbance buffers may be modified with consultation and 
concrarence by USFWS and CDFG based upon topograpMc and other site-specific 
and project-specific drcumstanices. Disturbance buffers may also be lifted through 
monitoring and a detennination that the site is not occupied, that nesting is not 
occurring, that it has failed, or that the young have fledged.

6.4.2J Mitigation for Disturbance of Foraging Eagles
1. SkyHne cables over Class I waters shall be marked to reduce the possibility of 

colKsions when, operating in or adjacent to known bald eagle foragmg habitat.

2. Winter foraging by bald eagles on the PALCO ownership is aurently known to 
occur between November and February, but is uncommon. Implemeiitation of the 
aquatic strategy, specifically measures to reduce disturbance in CMZs and Class I 
RMZs and restrictions on whiter use, construction, reconstructioii, and stonn- 
proofing of roads are expected to effectively miniiiiize the potential for distuxbance.
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6.4.3 'Monitoring
Nest sites for wMch buffers are established shall be monitored duriiig the breedmg season each 
year the THP is in effect and for at least one breeiiiig season following completioii of the plan. 
Annual reports describing monitoiing efforts shall be provided to tie USF1’’S and CDFG.
These reports shall disclose the dates of surveys, identity'- of surc'ej’ors, survey methods, and 
results (nest condition, occupancy rates, and nesting success).

At five-year intervals, PALCO, LSFWS, and CDFG shall meet to review the results of 
monitoring activities and to evaluate unplementatioii and effectiv’eness of measures and 
potential procedural improvements.

6.5 PIKIGRIKE FAJLCON CONSEB¥ATION FLAN

6.5.1 Management Ob|©cti¥©s
Implement nest site identificatioii and protection measures which have a Mgh probability of 
providinf for successful nesting of peregrine falcons.

6.5.2 Conservation Measures
6.5.2.1 Surveys
Surveys of potential nesting habitat {i.e., at Scotia Bluffs, Hohnes 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 vrill occur diariiig tiie breeding season (January 
15 to August 15), This distance shall be increased to one mile for projects involviig blasting or 
pile driving activities. Surveys shall folow the guidelines in Pafel (19S2), Protocol for 
Observmg I&iown and Potential Peregrine Falcon Eyries in the Pacific Northwest, any year 
operations will occur.

1. Held personnel shaD be traiiie’i to recognize peregrines and potential nesting 
habitat.

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

6.5.2.2 Nest Site Protection Measures
1. No trees withm 500 feet of an active peregrine falcon nest riiall be cut witliout prior 

consultatioii and concurrence from USFWS and CDFG.

To minimize disturbance, timber operations shall not occur closer than 0.5 mile from 
occupied nests during the breeding season. Blasting, pile driviiig, helcopter 
yardmg, or similar activities (other than ambient conditions) capable of introducing 
loud noise shall not occur within one mfle of occupied nests.

Disturbance buffers may be modified with consultation and concurrence fay USFWS 
and CDFG based upon topographic and other site-specific and project-specific 
circumstances. Disturbance buffers may also be modified through momtoring and a 
detemanation that the site is not occupied, that nesting is not occurring or has 
failed or that the young have fledged. Surveys sball follow the guidelines in Pagel

2.

3.
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(1992), “Protocol for Obsening Kcown and Potential Peregrine Falcon Etobs in the 
Pacific Northwest."

6.5.3 Monitoring
Nest sites for wMch bijffers are established shall be monitored dtirnig the breeding season each 
year the THP is in effect and for at least one breeding season followmg completioii of the plan. 
Annual reports describing' monitoiiiif efforts shaE be prorided to ijsFWS and CDFG. These 
reports shall disclose the dates of sim’eys, identi-ty of surveyors, smn’ey methods, and results 
(nest condition, occupancy rates, and nesting success).

At five-yeax intervais, PALCO, USFWS, and CDPG shall meet to review the results of 
mordtoring activities and to evaluate unplementatioii and effectiveness of measures and 
potential procedural improveineiits,

i.i WESTEKN SNOWY PLO¥ER COMSEBYATION PLAN

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

6J.1 Conservoion Measures
PALCO wifl conduct recoimaissance-level surveys (as described in U.S. Army Corps of 
Engmeers [USACE] gravel extraction permits for the area) on gravel bars above the Bio Del 
bridge. If reconnaiasaiice level surreys locate plovers above the Mo Dell bridge, fiH protocol 
surveys will be instituted on all gravel bars within, one mile of the sigh'tiiif. If snowy plovers 
are detected, the miividuaKs) shall be observed for evidence of nesting beharior. If a nest site 
is discovered, a 1,000-foot seasonal operations buffer will be appHed until the end of the 
breedmg season (MarcJi 24 to September 15), until it is determined that the nest has failed, or 
until nesting has been completed.

If PALCO acquires rights to gravel bars on the Eel Eiver downstream from -fhe Mo Del bridge, 
■those bars shal be surveyed in ftiD campfiance with the USFWS protocol ezistmg at the time, 
and nest protectioii measures implemented wffl be consistent wilii measures used in the Bel 
Eiver area at the tinae. If the species’ breeding range is deternaneti by any means to extend up 
the Eel ffiver to the Rio DeH bridge, PALCO shafl begiii fuH protocol sm^ejs of gravel bars 
above the Mo Dell bridge and, if nests are located, implement nest protection measures as 
above. PALCO shall evaluate proposed gravel extraction levels with respect to potential 
indirect effects downstream, Witlm three years of pennit issuance, PALCO and the agnndes 
wifl meet to evaluate indired; effects of extraction, on downstreanj gravel bars and 'to detennine 
whether practicable mitigatioii measures would be appropriate.

i.7 BANK SWALLOW CONSERVATION PLAN 

6.7J Managennenf Objectives
1. Avoid impacts to bank swaEow nesting colonies on streambanks and MDsides.

2, Prevent nest colony estabHshniejit in stock-piled, sand associated with mstream 
mining operations.
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6.7.2 Conservation Meosures
Aquatic conservation measures, principally the CMZ and B.M2 measures, wiH minimize 
potential disturbance to nesting colonies.

Where new road constmctiori crossing low gradient Class I waters is planned, and potential 
bank swallow habitat erists, PALCO shall sunrey the proposed alignment during the nesting 
season, once in May and once in June to identify any nest colonies within 200 feet of the 
construction area. These surveys 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 shall 
implement, measures wMch shaH maintaiii the nest colony.

Activities that may indirectly impact or disturb active nest colonies shall be separated by at 
least a 200*foDt buffer during May and Jtaae. Alternative mitigation measures may be 
developed through consultation with tJSFWS and CDPG.

PALCO shall attempt to prevent bank swallows from nesting in stock-piled sand associated 
with mstream mming operations by usiaf netting or other means developed in consultatioii 
with USFWS and CDPG.

6J.3 fyionitoring
When consen’ation measures 2 or 3 are implemented, PALCO shall monitor the nest colony 
each year that the covered activity operates withm 300 feet of the site and for one year 
folowing cessation of operations. Momtoring shall be conducted to detennine the approxhnate 
dates that the colony is estabKshed and abandoned, and the approamate number of adult birds 
and to document any mdication that disturbance adversely affects success of the colony. 
Documentatioii (i.e., survey foms and written summary) of field sun-eys shall be provided to 
USFWS and CDFG annually. Locations of identified colonies shall be reported by PALCO, 
within 90 days of discoveiy, to the CDPG NDDB.

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

8.8 PACIFIC FISHEB CONSEBYATION PLAN

The conservation strategy for this species is a combinatioii of a habitat-based approach and an 
additioriail stmctaral component element. Speci&cally, the sili'icultural requirements 
associated with EMZs, mass-wasting avoidance strategy, cumulative effects/distorbance index 
restrictions, marbled murrelet conservation areas, and the retentioa standard of 10 percent late 
serai habitat for each WAA are likely to provide for denning and resting habitat for Pacific 
fishers.

6JJ Management Objectives
Mamtaiii enough suitable habitat to contribute to a sustainable population of Pacific fishers in 
the coastal province of northern Califonna.

6.8.2 Conservation Measures
Eetention of late serai habitat on the ownership through the life of the permit is expected to 
provide sufficient habitat in tems of quantity, quality, and distribution to contribute to a viable
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popmlatioii. CMEs and EMZs are expected to provide coimectiidty srross the landscape. In 
jsany locations, CMZs and KMZs will intersect with other EMZs or be augmented by habitat 
subject to sflvicultiiral restrictionE (e.g., NSO actiitity sites, mass-wasting sites, or steep slopes 
a<|jacent to RMZs). These areas, MMCAs, and adjoining public lands will form aa 
interconnectiiig netrork of habitat wMeli is expected to provide opportunities for denning and 
resting sites in the Humboidt, Yager, and Van Dnzen WAAs- PALCO land within the Bear, 
Mattole, and Eel WAAs is not expected to provide Mocks of late serai 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 espeeted to provide suitable habitat for the spedas.

The conservation measures to retain and recroit habitat structural components ■witMn and 
outside of EMZs across the ownership axe eapected to provide older forest legacies in younger 
stands when, these stands reach a mid-successional serai stage. These legacy components are 
expected to provide suitaMe substrate for Pacific fisher iemnng and resting sites.

6J.3 Implementation/Compiance Monitoring
Serai stage distribution will be tracked and reported as described in the conservation measures 
described in this appendix under Section 6.11, Measures to Conserve Habitat Diversity aad 
Structural Components.

6.8.4 ifeciveness Monitoring
Within one year of permit issuance PALCO, USFWS, and CDFG w21 jointly develop a forest 
carnivore survey methodology. The objective will be to determine me extent of Pacffic fisher 
use of habitat types and serai stages present on PALCO lands.

The research/monitorinf project win bepn by the end of the second year after permit issuance. 
Kve years after starting the research momtoring project, PALCO, nSFWS, and CDFG shall 
meet to review the results of surveys and potential additioiial research needs.

6.9 KED TMEl VOLE CONBERVATION PEAK
Tlie conservaticni strategy for this species has a habitat-based approach. Specifically, the 
silvicultaral requirements associated with RMZs, mass-wasting avtridance strategy, cumulative 
effects/disturbance index restrictioiis, marbled murrelet conservatiKCi areas, and the retention 
standard of 10 percent late serai habitat for each watershed assessment area are likely to 
provide habitat for red tree voles.

Hiere is Httle pubHsheii Hterature avaflaMe on habitat use and population status or trend of red 
tree voles in Califoma. Anecdotal mformation from several sources in northern Califoraia 
(CDFG, 1997) suggests a broader habitat usage than previously doamented for red tree voles 
in Oregon. Additioiial mforaation on habitat use is ueeded for tbfs species.

4fJ Management Objective
Sustain viable red tree vole populations vritfaiii each watershed asssssment area on the PALCO 
ownership, through the life of the permit.

6.9.2 Conservation Measures
Late serai habitat retention on the ownership, through the Hfe of the permit, is expected to 
provide sufficient habitat in terms of quantity, quaBiy, and distribution to support a viable
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population. CMZs and RMZs are expected to proitide connectiidtj' across the landscape. In 
many locations, CMZs and RMZs wfll intersect with other EI^IZs or be augmented by habitat 
subject to sil’idcnltural restrictions (e.g., NSO activity sites, mass-wasting sites, or steep slopes 
adjacent to KMZs). These areas, MMCAs, and adjoininf public lands wH form an 
mterconnectiiig network of habitat which is expected to mamtain the species in the HuiaboHt, 
Yager, and Van Duzen WAAs. PALCO land within the Bear, Mattole, and Eel WAAs is not 
expected to provide Hocks of late serai habitat through the life of the permit. Late serai and old 
growth habitat on public lands adjacent to PALCO ownership in these WAAs is expected to 
pToviie suitable habitat for the species.

6.9.3 Imptementaion/Compllance Monitoring
Serai stage disixibiitioii wflU be tracked and reported as described in the conservation measures 
described in tMs appendix tinder Section 6.11, Measures to Conserve Habitat Diversity and 
Structural Components.

6.9.4 Effeciveness Monitoring and Adapfive Manogement
WitMn one year of permit issuance, PALCO, USFWS, and CDFG will jointly develop a 
researcWmonitoimg effort te examine red tree vole habitat serai stage use and habitat 
connectivity requirenients on PALCO lands. The objective wfll be to ieternune conditions 
needed in younger forests to provide for and promote oppormnities for maintainiDig tree vole 
populations capable of interbreediiig and dispersing to other suitable habitats. Survey 
methoilologj-Killl be based cm the ‘draft study plan developed by the Pacific Northwest Eesearch 
Station (Biswel, 1997).

The researchtoonitotiiig project wfll begin by the end of the second year after permit issuance. 
Kve yesirs after starting the research momtorinf project, PALCO, UBFirS, and CDFG shall 
meet to review the results of inonitcnrmg/research activities and any other new infomiation 
available on the spedes. Analysis of the habitat considered to be capable of supporting red tree 
vole populatioiis wCD, include an assessment of total aareage and habitat wmiiectivity based on 
available infoimatioii on the dispersal capabilities of the spedes. This information will be used 
to evaluate the effectiveness of conservation, measures and evaluate potential changes to the 
measures. If PALCO, USFWS, and CDFG cannot reach consensus on changes necessaiy for the 
OCR, USFWS, and CDFG may ternmate coverage for the California red tree vole under the 
ITT,

i.lO JMPHIBIAN AHB KEPTItE C01fSl»¥ATI0M PLAN

6.10.1 Management Objectives
Sustain, viable populations of the northern red-legged frog, foothill yello'w-lefgei frog, tailed, 
frog, southern torrent salamander, and the western pond turtle wiliim each watershed 
assessment area in -wMdi they occur on the PALCO ownership, through the life of the permit.

6.10.2 Conservation Measures
Conserv’atioji measures outlined in the Aquatics Conservation Plan axe expected to provide for 
sustainable populations of these species where suitaHe habitat types occur across PALCO’s 
ownership. TMs plan outlines interna habitat protection, measures for aquatic and adjacent
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riparian habitats, as well as npslope management practices that axe designed to reduce impacts 
to aquatic resources.

As part of the watershed analysis process, an. ampMbian and reptile assessment module shall 
be de%-eloped. The module will include key and critical questions regardaig life histoiy 
requiremeiits, indudiiig those upslope of the EBiZ boundaries. It wil 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 manaf ement effects os 
aE phases of life Mstoiy. Refer to the Aquatics Conservatioii Han for aiditional infoimatioa.

6.10.3 Monitoring
Refer lo the Aquatics Conservatioa Plan, for a descripticaa of the implementation/coinpliance and 
effectrieness mordtoriiig.

6.11 MEASUKES TO CONSEEVE HABITAT BTfEESITir ANB 
STEUCTHEAL COMPONENTS

6.11.1 Management Objective
6.11.1.1 Habitat Diversity
Ensure that a mist of vef etation types and. serai stages are mamtaiied across the lanciscape 
over the permit period.

6.11.1.2 Strucfyral Components
Mamtaia aad recatdt sufficient amoiaats and distiibutiODi of forest strudwal components to 
contribute to the maintenance of wilcIMfe species covered under the ITP.

6.11.2 Conservaion Measyres
6.11.2.1 Habitat Diversity
At the end of each five-year period, PALCO will report the serai stage iistiibutioa for each 
hydrologic unit to gauge confomiity with projected forest ssral types for the plan area descuibei 
in the final SYP, as approved by CDF, and demonstrate complance with tie foUowing measure 
in the HOP:

Throughout the plajcumg period, PALCO’s forested lands witliiii each WAA will indude 
at least 10 percent late serai, 5 percent mid-smccessicaial, 5 percent young forest, and 5 
percent forest openmgs.

6.11.2.2 Habitat Stfuctural Components
• A1 snags (standin-g dead trees) that do not constitate a safety hazard to workers will 

be retained during timber harvest.
• At a nuniiaiiiii, the foUowiag nuiQbers of snags (conifer and hardwood) shall remain, 

averaged over the TH3P area foUowing timber harvest md site preparation (larger 
snags may be substituted for smaller snags):

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

• If snags are not present to meet the above objective, green trees in the same size 
categories shall be retainei in nujmbers suiSLcient to meet the objective. Conifer 
species other than, redwood shall have priorit}*' for retention. Green trees identified 
as replacement trees for snags shall be retained during subsequent timber harvest 
entries through the permit tenn.

• In the event of an emergency (as described in Section 1052-1 of the FPRs), such as 
■wildJire or pest or disease outbreak, the requirement for retention of all snags may 
be waived through consultatioii with and approval by USFWS and CDFG.

• Retain at least four Hve cull trees per acre that do not constitute a safely hazard 
outside of Class I and II BMZs. Trees 30 inches dbh and trees with visible defects 
such as broken tops, deforjaities, or cavities will have priority for retention. Live 
cull trees may mclude trees with merchantable logs. These trees shall b® retained 
darmf subsequent timber harvest entries through the permit term so long as they 
do not constitute a safety hazard.

• Afl live hardwood trees over 30 inches dbh that do not constitate a safety hazard 
win be retained foEowing timber harvest and site prepaxation, to a maxanum of two 
per acre. Hardwoods witMn aE EMZs count towards this objective.

• Two logs per acre greater than 15 mches in diameter and over 20 feet long will 
remain folowiEf tiniber 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 
inches in diameter wifl have priority for retention,. Logs in Class I and n EMZs wifl 
not be counted toward tMs objective. There will be no requirement to leave down 
logs where they do not exist anxently unless results of the first five years of 
monitoiiD.g indicate management objectives are unlikely to be met.

• Snag, Eve cuH, hardwood, and down log conservation measures shaH apply to THPs, 
timber harvest exemptions, and notice of emerfeney timber operations aad wiE be 
evaluated based on the average number measured over a 40-acre harvest imit.

411.3 Monitoring

6.11.3.1 ImplementaWon/Compliance
Due to the carrent lack of mformation regarding quantity and quality of snags and downed logs, 
mordtoimf is a key component of tHs strategy. Monitoriuttg wiB develop data on these habitat 
components for each HU of the PALCO ownersHp.

• During preparation of THPs, the RPF (or designee) shsE gather information on 
presence of snags, down logs, hardwoods, and live colls for inclusion in the habitat 
component morritoring process described below.

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

• A trainmg program for KPFs, wildlife and fisheries biologists, licensed timber 
operators, and all other techudcians responsible for unplementmg tMs strategy will
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be designed and implemeiitecl. PALCO mil work m-jtb USF1S’'S and CDFG in 
developing the trainiiig program.

• At the end of the first year of plan implementatioii. PALCO wfll meet with the 
USFWS and CDFG to re\lew' the data colection and monitoring procedures and to 
determine if they are elfective in producing the information required to implement 
the snag and. downed log measures. Changes in procedures, if necessarvq wfll be 
developed by PALCO in cooperation with USFWS and CDFG.

6.11.3.2 Eiectiveness Monitoring and Adaptive Management
To ensure that the HCP measures wfll be effective m achieving the desired level and 
disMbntioii of snags and down logs, PALCO shall conduct the foHowmr.

• After five years of plan implenaeiitatioii, the effectiveness of the recraitmeiit 
measures wifl be evaluated against the objectives based on monitoimg results sand

' followiaf an intensive inveBtorf and measuring of stand components. If the snag 
objectives are not being met throng the recraitmeiit procedures identified above, 
PALCO wifl develop and implement aggressive measures. Such measta-es may 
inclnie additional marMiig and, retention of recruitment trees, girdling and 
inoculatioii of trees with pathogens to accelerate mortality and decay, or 
modification of site preparation technaqiaes.

• In addition to the snag and down log inventories conducted duimg reforestation 
inspections, timber stand improvement monitoiring, and timber stand cxoises, a 
random sampflng methodology will be developed in consultaticiii with USFWS and 
CDFG and mplemented on a 5- to 10-yeax basis throughout the life of the permit. 
TMs sampliag design will follow the framework described in Volume 3, Part E, of 
the July 1998 Draft HCP for timber volume estimates.

• There will be no requiremeiit to leave down logs where they do not exist currently 
until results of the first five years of monitoring have been evaluated. If the down 
log objectives axe not beiiif met through the racruitment measures identified ia the 
HCP above, PALCO mE develop and impleinent additional measures in 
consultatioii with USFWS and CDFG.

• Hie HCP monitor shafl have full access to PALCO’s land, at afl times, to inspect any 
covered activity and shall be present onsite during everv' timber harvest conducted 
by or on behalf of PALCO. The HCP monitor shall also, at the request of the wildllife 
Bgmcies, monitor the effectiveness of the HCP measures for retaifiing and 
reiauitiiig stnictaral components of wildlife habitat.

6.12 CONSIEVAMOH PJLAN FOR SENSITIVE FLAM’S

6.12.1 SSYeral Measures Necessary to AyoW Significant Impacts to Plants
Presence of rare species will be determined through field surveys conducted during plannmg of 
covered activities mdudnig, but not limited to, development of THPs, plamung for new road 
construction, and development of quarries or borrow pits. The list of potentiaDy occuniiig rare 
^edes (Table 3.9-4 of the FEIS/FEIB.) will be updated each year by PALCO, using available 
mfoimatien from CDFG. USFWS, NDDB and the CaMomia Native Plant Society (CNPS) 
inventoiy. Copies of tMs Hst shal be forwarded to CDFG, USFWS and CDF upon completion. 
For convenience, the term “rare” shsill be used in, Bubsequent text to refer to species listed as
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endangered, threatened or rare, and additional spedes not yet formally designated by any 
government but wMch meet the criteria for Mstirig (i.e., CNPS lists lA, IB, or 2).

The foDowiiig procedures will be followed to provide a high probability that rare plants are 
discovered during the planning stage for covered activities and that mitigation necessary to 
avoid jeopardy and reduce impacts to a level which is not significant is accomplished.

1.

7.

WitMn 90 days of ITP issuance, a qualified botanist retailed by PALCO shall 
retiew the plants identified in the July 1998 Draft HCP in Tolume 1, Table 3, list B 
Spedes and Table 3.9-4 of the FEIS/FEIE, Based upon esisiing informatioii, the 
botanist shall determine which habitat types/plant commimities occTjxring within 
the covered lands may support these species.

2.

6.

descriptioii or guide shaH be prepared by the botanist and PALCO biologists to 
assist PALCO employees and contractors in identifyiiig the presence of these 
habitat types when performing covered activities. These habitat guides may include 
text, photographs, lists of associated species, drawings, maps, and other resources 
identified by the botanist. These guides shall be submitted to USFWS and CDFG 
for rerfew, conunent, and final approval.

WitMn 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 activiiies, PALCO employees and/or contractors ahal 
identify potential habitat that may be affected by a covered activity, PALCO shaH 
retain a qualified botanist to verify the habitat determination 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.

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

When rare plant species are detected in habitat that may be affected by a covered 
actirify, PALCO shall implement feasible measures to avoid, miiiiojize, and/or 
mitifate significant adverse effects to such spedes. These measures may include, 
but are not Kmited to, buffers, adjusting the location of covered activities, employrng- 
alternative methods of conducting covered activities {e.g., renratmf roads, 
narrowing roads, and using tractor or helicopter yarfing). PALCO shal consult 
with USFWS for federaEy listed species and CDFG for aH rare plant species. Such 
measures may be developed and proposed by PALCO, but they must be approved by 
USFWS, as appropriate, and CDPG. For THPs, USFWS, as appropriate, and CDFG 
shall recommend to CDF aH feasible measures to avoid, micdmize, and/or mitigate 
significant adverse effects, and CDF shall require one or more of such measures 
sufficient to provide such protection.

PALCO shall report locations of identified populations of rare plant species to the 
NDDB Tvithiri 90 days of discovery.
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6.13 THP CHECKLIST AMB HCP MONITOR
PALCO resoiixce professionals prepaiin.g THPs and timber harvest exemptions and agencies 
condnctmg the emiroiiiiieiital review of PALCO’s plans will be gdded by the ‘Pacific Lumber 
Company Timber Harvest Plan Checklist ” The diecHist will be ’jsed to confirm that aH 
reievant elements of the OCP are contained in the THPs and made enforceable under the THPs. 
PALCO and the wildlife agencies wiB revise the checklist dtniiig watershed analyas to create a 
THP checklist for each watershed to ensure implementation of watershed-specific prescriptioiis.

To monitor compHance with, and the effectiveness of, each of the OCPs above, PALCO shall fund a 
third-party entity or entities to monitor PALCO’s implementation of the HCP OCP. This entity or 
entities shall be approved by the wBilife agencies to monitor on behalf of the wildJife agencies, is 
known as the HCP monitoi, and shall operate under confiract to CDPG. The HCP monitor shal 
also monitor the effectiveness of the Plan, if directed to do so by the wilcffife agencies. The HCP 
mooitor shaB be qualified in forestry, fisheries biology, and wildlife biology. The HCP monitor 
shall have fuH access to PALCO’s land at all trmes to inspect any covered activity and shaH be 
present onsite during every thnber harvest conducted by or on behalf of PALCO.

The HCP monitor shall report immediately to designated representatives of the wildlife 
agencies and CDP any deviations by PALCO from the conservation and management measures 
provided for under the HCP OCP. The wildlife agentaes and CDF may then take appropriate 
action to enforce the federal permit and state permit, the CaMomia 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 momtoring by the HCP monitor will be reevaluated by the wildlife 
agencies at the end of the first 10-year period foBowing the effective date of the HCP, and every lO 
years thereafter, based on PALCO’s record of complance during the prior 10-year period,

6.14 STKEAMBEB ALTERATION AGREEMENT

Speafic covered activities axe subject to a streambed alteration agreement with CDFG, which is 
attached as Exhibit B to the IA. PALCO must comply with the terms and conditions of the 
streambed alteration agreement, which shall be administered and enforced by CDFG.
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7' IMPAGTS OF THE HCP OM CO¥ERED SPECIES

Impacts of the HCP on covered species are discussed in Chapter 3 of the i!EIS/PEIIl_ Refer to 
Tables S throngh 10 and Figures 5 and 6 for a snmiiiaiy of effects on vegetatioii and BMZs.

A;«C3>-MMC-2n«» P^82



Figure 5

Projected Forest Saral Typos for tlio Plan Area by Docaclo
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Table i. Projected Forest Serai Types in Class II WLPZs by Decade for the Plan Period

Serai TjTpe 0 1 2 3 4
Decade

5 6 7 S 9 10 11 12
Non*rimber 342 342 342 342 342 342 342 342 342 342 342 342 342
Prairie 105 105 105 105 105 105 105 105 105 105 105 105 105
Forest Openiiig 415 1 1 1 1 1 1 22 4 9 I 1 1
Hardwood 366 28S 73 13 6 5 65 45 48 164 222 225 221
Yonog Forest 2,467 3,068 2,040 819 312 122 126 101 , 456 349 126 40 21

' Mid-soccessional 7J34 8.047 8,632 9J88 9,024 8,541 6,583 4,630 3.672 3,365 3,244 2,9S8 2.111
LatsSeril 4,667 4,475 5331 5.477 6,756 7.438 9,332 11,310 11,921 12,220 12,514 12,854 13,054
Old Growth 670 S40 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,S66 16.866 16,866 16.866 16,866 16,866 16.866
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Scral Typo
Deciiic

i I 2 3 4 5 6 7 8 9 10 II 12
Forest Opening I2.<5I6 30,(iI5 38,175 31.269 31,879 2.3,179 16,012 19,226 18,460 25,390 28.921 24,091 21,732
Young Forest 38,502 54,062 67.115 74,443 67,661 58,066 66,199 52.453 41,725 49.407 45,546 55,157 51,575
Mid-succcssloiial 87,772 80,499 7S,46S 76,050 11,315 99,298 96,027 102,205 113,422 94,645 98,576 15,214 71,030
Laic Semi 53,236 32.433 IS. JOS 17,710 1S.793 19,129 20,973 25,442 25.743 29,675 26,191 34,010 41,886
Oid Growth 6,444 3,864 3,564 3,295 2.913 2,965 2,136 2,136 2.136 2,136 2,136 2.136 2.136
llBnlivuiitl <1,266 1,-162 4t» fiK 2«4 198 1.419 1,373 1,350 1,3«2 1,465 I.5M i ,477
Praifie 3,832 3,832 3,S32 3,832 3,832 3.832 3,832 3,132 3,832 3,832 •3,832 3,832 3,832
Non-tlrnber 5,038 5.031 5,038 5.011 5,038 5,038 5,031 5,038 5,038 5,031 5,038 5.038 5,038
Total 211.706 211,705 211,703 21 i ,705 211,705 211,705 211,706 211,705 211,706 211,105 211,705 211,706 21 1,706



8 FmmiNG

PALCO has years of esperience conducting wildlife surveys and bioiofical momtoring for 
spedes mder FESA and CESA. PALCO also conducts monitoring tc ensure compliance with 
other statiitoiy’ and regulatory regimes, particularly the Calfoniia Forest Practices Act and the 
FPRs of the CaHomie Board of Forestry, TMs compEance and effectiveness monitoring work 
has been done by vanons in-hoiise biological and technical staff as wsU as by outside, 
independent eontractors. PALCO has uadertaken tMs momtoring and survejdng imder a wide 
variety of cn-cumstances across its 200,000 acres of conunewial amberland. In addition,
PALCO has over one year of experience conducting stormproofing of its roads and landings, 
with deiicateti crew and equipmeiit, as described in the HCP, These esperiences have provided 
PALCO with the infomation. and backgromd necessary to evaluate and estimate the costs that 
wil be associated with compHance and effectiveness monitormg and stormproofing acaross the 
Imiscape.

PALCO has evaluated its labor, equipment, md related administrative and data management 
costs so as to realstically plan and budget for the complance and effectiveness monitoring and 
stormproofinf re^iareiiieiits integral to tMs HCP. Hie expenses are anticipated to be 
approjdmately $2 millioii annually. This estimate is based on the anticipated costs of 
compEance and effectiveness momtoring for all mitigation, and miniDiizatiaii measures new 
mcluded within the HCP and the out-of-pocket costs for road and landing stonuproofing.

Complance monitorijig is ctnnrently accomplished in a wide variety of ways, using primarily in- 
house staff associated with THP preparation, forestry fieldwork, road maiiitenance and 
improTemeat, timber reinventoiyiiag, reniote sensinf and mapping, snd similar land 
management efforts. Because tins work is often done in cojmectios wUh crther planned and 
budgeted activities, it has been accompKshed at very modest, if any, increased cost factors. 
However, for pmposes of the Pmal HCP, cost and planning estimates have been based upon 
work by an independent comphance monitoris) and will entail compliaiice efforts not currenfly 
required, or not formally reported to wildlife agencies on a regular or periodic basis. Efforts 
sudh. as tree retention verification, road mamtenance checking, plot surveying, and evalmatioii 
can be accomplished with a minimal staff. Annual ox periodie reportiaf in accord with the Emal 
HCP wiH take additional time and represents a significaiit portion of the expense, CompHance 
monitorinf costs are evaluated at rates generally paid to forestiy terimicians, consulting 
foresters, and other technically trained and experienced consultants. Considering all these 
fe-ctors. it is reasonable to estimate that the comphance momtoring component of the HCP will 
cost approiimately $250,000 per year.

In some instances, an independent compEance monitor may be asked or required to perform 
momtoiiiig or measures included in the HCP that are more appropriately considered 
effectiveness monitoiiiig. Because these activities axe yet uncertain at best, they are not 
definitively subject to evaluation and cost planning. Utilizing a conservative cost factor 
eqtiivaleiit to that anticipated for independent catapHance moMtoring, the arimial cost would be 
expected to be approximately $250,000 per year.

Road stormproofiiif win comprise by far the most significant financial cost. The additional 
conservation and mitigation measures included in the Final HCP have increased the 
anticipated costs, Hoad, stormproofing may require out-of-pocket expsnditttres as Mgh as 
$20,000 per mile in rare cases where significant draiiiage and erosion control reconstruction or
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other engineered work must be undertaken, over and above road and landing surface 
treatments. This amount has been nsed to estimate mairimmn expenses for planning and 
budgeting purposes. Because the final agency requirements in tHs HCP provide for 
stormproofing 75 miles or road per year, the worst-case maximuin cost could approach $1.5
Tnillinn per year.

In light of these considerations, a security of $2 minion is adequate for securing the compliance 
momtoiing, efiectiveness monitoring, and road stormproofing requirements in the HCP’s OCP, 
PALCO shall post security to CDPG within 15 days of the effective date of the ITP. The 
securiti" mat- fae a pledged savings or trust account, certificare of deposit, irrevocable letter of 
credit, or other form approved by the wildlife agencies. The security will automatically be 
renewed annually and replenished as necessary to the amount of $2 million until PALCO 
completes its obKgations onder ttie ITPs.

The amount of secnrily shall also be increased annually by the amount, if any, that PALCO was 
rei|iiired to pay flie prior year in liquidated damages to the state of CaHfoinia pursuant to a 
separate ap-eement entitled “Agreement Eelatmg to Enforcement of AB 1986.” If, in an 
immediately preceding year, PALCO was not required to pay any liquidated damages, the 
amount of sermrity would return to $2 aiiltimn, as adjristed for inflation 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 be used to secure PALCO’s obhgatioii under the 
AB1986 agreement. However, in the event that the state of California and any of the wildMe 
agencies simtiltaiieously call upon the security, such securin’ shall first serve the purposes of 
the wildlife sgendes under this agreement.

PALCO has, and will expend, such funds as may be necessary to fulfill al of its conservatioii 
management obligations under the ITPs as described in the HCPs OCP and the LA. The 
ftmdiiLg sources that PALCO wfll use to fulfill its peraait obHgatioiis will include income derived 
from PALCO's covered activities on the covered lands. By February 1 of each year the ITPs are 
in effect, PALCO shall submit, concmrently with its submission of the annual report, an annual 
budget with regard to its obfigations under the HCP, approved by its Board of Directors, to the 
wildlife agencies, denttonstrating that sufficient funds to carry out PALCO’s conumiitnieiits under 
the ITPs for that fiscal year have been authorized for expenditaxe. PALCO will promptly notify 
the wildlife agencies of any material change in PALCO’s funding resources. A material change 
in PALCO’s fimiiiiig resources is any change in the financial conditioii of PALCO wMch wifl 
adversely affect PALCO’s abiKly 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 inmeiiately following permit 
issuance up to the end of the first calendar year of operation witbin 15 days of the effective date 
of the ITP.
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9 OTHER MEQIJIIIEMENTS

Another measure necessary for purposes of the Plan is execution of the lA by the wildlife 
agencies, PALCO, and CDF. The lA is included in the FEIS/FEIR as Appendix S.
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Attachment 1: Volume II, Part B - PALCO Ownership by 
Assessor Parcel Number
Parcel Number Parcel Number Parcel Number Parcel Number
20001102S 10315205 10702502 20501134
20001104S 10316101 10702601 20502101
20401203 10316102 10702606 20502102
20601108 10316103 10703102 20502103
31107302 10316201 10703201 20502124
31108102S 10316202 10703301 20503117
31108201 10316203 10703401 20503121
31108202 10316205S 10703501 20503123
31108302S 10316206S 10703602 20503124
31109101S 10316207 10704102 20503150
31109102 10317103 10704103 20503151
31109203 10317204 10704104 20503152
31404303 10318104 10704105 20504140
31404401 10318105 10704201 20505101
3140510JS 10318106 10704301 20505:
51405201 10318203 10704402 20505103
31405202S 10318206 10704501 20505106
31405303S 10318207 10722 20505108
3140S402S 10319203 20001105 20505110
31405403 10326203 20001106 20506102
31405405 10327202 20001107 20506103
31406101 10327203 20001109 20506104
314061 (MS 10328101 20001110 20506107
31406403S 10328201 20001116 20506111
10212203 10329101 20001 ins 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
I0301203S 10421106 20401301S 20532128
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Parcel Nnmber Parcel Numlber Parcel Nuumber Parcel Number
10301205 10421109 20401302 20532133
10302102 10421110 20402101 20532135
10302202 104211 20402102 20533101
10303202 10421211 20402201 20533102
10303203 10618130 20402202S 20533103
10303206 10618134 20402301 20533104
10303207 10619103 20402302S 20533105
10313103 10619106 20403101 20533106
1031420S 10620105 20403305 20533107
10315101 10701101 20403307S 20534101
10315102 10701203 20403403 20534102
10315103 10702104 20405202 20534103
10315201 10702201 20405: 20534104
10315202S 10702301 20405204 20534:
10315203 10702402 20405205 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 20921105S
20602101 20613101 20722103 20921106
20602102 20613102 20723103 20921107
20602103 20613103 20723104 20921108
20602104 20613104 20723105 20921109
20602105 20614107 20723107 2<
20602106 20616101 20723110 21 ■
20602107S 20617104 20723201 20921112
20603102 20617109 20723202 2C821113
20603103 20619109 20723203 2(»2310g
20603104 20619117 20723204 20925101
20603105 20626201 20723206 20925102
20603]06 20626203 20723207 20925103
20603108 20626204 20723209 2C»26
20603109 20626205 20723301 2.0926102
2004101 20626207 20813503 20926103
20604102 20626209 20813504 20926104
20604114 20626210 20814101 20927104
20605112 20626 20814102 20927105
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Parcel Nmnber Parcel Number Parcel Nmnber Parcel.Nuinber
20605113 20626220 20814110 20927113
20605116 20627101 20814111 20927114
20605118 20627102 20814.209 20927115
20605119 20627104 20814301 20928104

20627105 20814303 209281OS
20605122 20627106S 20814304 20928109
20605123M 20627113 20814305 20935117
20605126 20627114 20907lOJ 20935124
20605127 20627115 20907103 20935138
20606104 20627117 20907104 20935170
20606105 20627120 20907108 20935181
20606106 20627122 20908121 20936101
20606107 20627123 2CB08122 20936116
20606116 20627125 20908126 20937:
20606121 20627126 20916206 20937102
20606122 206281 CMS 20918103 20937103
20606123 20629112 20919101 20937104
20606124 20705602 20919102 2093S103
20606125 20708101 20919103 20938105
20607101S 20708201 20919104 20938'
20607102 20708602 20919111 20938
20607103 20712106 20919112 20938110
20610101S 20712601S 20919113 20938112
20610118 20712603 20920101 20938115
20610B3 20712604S 20920102 20938116
20939101 21I04202S 21145104 31403401
20939102 21104203 21145105 31403402S
20939103 21104301 21145201 31403501
20939109 21104302S 21145202 31403503S
20939110 21104303 21145204 31403601
20939111 21104304 21145302 31404101
20939114 21104305 21145303 31404202
20939115 21105303 21145304 31404301
20939116 21106101 21145305 31404601
20939117 21106201 21146101 31405302S
20939111 21106202 211462CM 31405404
20939119 21106203 21147101 314062033
20939120S 21106204 21147201 31406204
20939121 21106205 21148107 31406205
20939ms 21106301 21149105 31406301S
20940101 21106304 21149106 31406402S
20940102 21111103 21149108 31407101

C1»« D0a)MESISWCP-3,D0C • BJISS P-92



Parcel Number Parcel Number Parcel Nmnlber 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 21153304 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 31409I0I
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 31411304
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 Naniber Parcel Niunber
31418402 07734102 20002104S 20521236
31411505 10012105 2000210SS 20521245
31418609 10013104 20CK32109S 2052124?
31428102 1012910S 20002114 2052210;
31428104 10129110 2000320IS 20532103
31428202 20301107 20005207S 20532132
31428203 10301204 20005211 20532134
31428204 10328103 20005306S 20534119
31428205 10411105 20006209 20535101
31428301 10416103 20036306 2053,510:
31429101S 10416104 20036307 20535116
31429102 10416105 20041106 20535118
31429201 10416106S 20043119 20535119
31429301 104I6107S 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 1CM19213S 20133105 20626211
40403104 10421104 20201123 20627
40413108 10421203 20201131 20627
40508146 10615101 20202105 20628
40508147 10615103 20202110 20628103S
40509102 10615106 20202117 20635104
40510102 10701402 20202201 20708601
40522116 10701403 20205102 20908120
40524131 10701506 20403201 20913104
40524132 10704202 20403202S 20914104
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 Nninber ' Parcel Numlber Pared Number
21101104 11720222 31413151
21113207 11720223 31413164
21113208 21720225 31413165
21113209 21720226 31413176
21113307 21735103 31414112 1
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 30801101 31415402
21135201 30801102M 31416604
21135203 30801102S 31417103
21136103 30801202M 3I417I04
21137304 30S01202S 31417105
21137402 30802101 31417301
21137403 30803101 31417601
21137503 30803202 31418602
21138318 30803203 31433304
21138319 30803204 40219103
21149209 30803205 40223108
21149212 31101106 40224114
21155204 31101107 40228104
21229113 3] 101108 40229107
21411410 31103104’ 40310145
21630302 31104107 40311121
21630407 31105102 40412112
21631701 31106101 40413
21631702 31111109S 40516108
21718116 3HU302S 40517103
21719212 31111401S 40518104
21720107 31406103S 40527103
21720108 31408302 40528108
21720110 31413107 40532113
21720217 31413131 50112120
21720220 31413134 51623110
21720221 31413150 51623111
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Attachment 2: Volume II, Part E - Assessment of Watershed
Disturbances and RecoTcry 
Purpose, Background, and Approach
To evaluate and mioiinize the level and impact of land-use-related disturbaiices in managed 
watersheds on the ownership, specifically as they relate to accelerated erosion and sediment 
yield. To estimate the current disturbance regime and to predict ftrore levels of distarbance 
and recovery based on harvest planning scenarios contamed in the mstamed yisW model.

Background
Land use activities often result in the alteration of natoral physical and biological watershed 
attributes. The nature, severily, and persistence of site disturbances rfesultiiig from laud use 
activities are often difficult to quantiff, because they atre fknctions of several variables, 
including 1) the type of land, use activity, 2) where in, lire watershed the land use activity is 
condmcteii, 3) how weU the activity is done, and 4) the natural geomorpHc sensitivity of the 
landscape. These factors make quantificatioii difficult. For iMs reason, normalized, numeiical 
distttrbaiice coefficients can he used to track and predict relative land disturbance witiiiD. 
watersheds. The coeffidents axe used as first-cut estimates of land disturbance as they relate to 
probable mechanisiiis for initiatiiig watershed and stream channel response, specifically related 
to erosion and sedimentation problems. The initial selection of land disturbance coefficients 
rtles on interchscipKnaiy professional juipnent, and values can be refined based on known site 
conditioiis, field obsen'ations, published values, and aerial photograpMc analysis.

Approach
Disturbance coefficients can be developed to express the effect of land use on such variables as 
woody debris recnritineiit, Mllslope stability, sediment flux, and chsiiges in watershed 
hydroloiy. A land use disturbance index has been developed that, when combined with a 
watershed sensitivitj' indejs, provides a relative measure of the potential effects of land use on 
the geomoiphology and, by inference, on the aquatic resources of earii draiiage basin in the 
ownership. G-romid distarbance, for this analysis, is considered as one measure of the potential 
for initiating erosion and sedimentation, problems in managed watersheds. In general, the 

. greater the ground disturbance of an operation., the greater the likelihood there will be 
resultinf erosion and sediment sdeld to stream channelg.

Tasks
The detenmnation of relative levels of watershed disturbance, for these purposes, is a fairly 
straightforward procedure involving the identfficatioii of harvest management practices 
(yarcliiif techniques and sfflvicaltural methods) and the appEcation of multipEers to identify 
which areas have been, disturbed to the greatest degree. Thtis, yardiiig operations involving 
tractors and other ground sMddhig equipment are the most likely to cause the greatest unit 
ground disturbance {so3 displacement/acre). They are also most likely to have haul roads 
located in the more sensitive lower slope positions. In contrast, uiiEssisted helicopter yarding is 
likely to cause the least soil disturhaace of modem yardiag methods, and haul roads are 
normally located on ridge-tops where erosion and sedimeiit problems are less likely to occur. 
Similarly, the preatcr the silvicultural intensity, the greater the chance that soil loss will occur. 
Thus, clear cutting is more Ekely to produce more land disturbance and increase the potential 
for soil movement and erosion, than a commercial thirmiiiy operation on the same terrain, aB 
else being equal.

C»IY tXMMEKTSWCT-J.DOC • IfiSM P-96



J

t:

at-

The calculation procedure ontlineii in this report provides a simple method to evaluate the 
relative landscape disturbance caused by a variety of yardiig and silviciiltaral methods in. a 
watershed. The nimbers have no concrete meaning except in. their relative relationship to one 
another. Tsien together, they provide a relative index of the degree of management-relateii 
distarban.ce in a watershed and, therefore, provide a tiscfbl assessment and predictive tool for 
land use plannmg.

Finally, land use distorbances and their effects tend to dtainish over time. Mecovery rates for 
vegetation are comparatively rapid in coastal watersheds, snd surface erosion on disturbed soils 
diminishes quicBy after the first few years. For sfanpMcitit 10- and 20-year recovery periods 
were selected for analysis, depemiuig on the availability of harvesting Mstoiy data and yardiag 
information (see discussion onsite recovery, below).

How much dMurbance is too mnch for a paxticnlar watershed depends on a variety of factors. 
Hiese mdude watershed sensitivity (see GeoraoipHc Sensinvity analysis IPALCO, 1998]), the 
locataon of the cfetarbance, the type of disturbance, its duration and its age. Thius, cHsturbance 
is important not only in its magnitoie, but also where it oecors, its aerial extent (relative to 
streams and other sensitive locations), when it occurs, and the time period over wMch it occurs. 
These are ah factors that relate to its effect on erosion and sedmentation problems to a 
watershed.

Uses and Umitaions
There are several metiiods available to reduce the potential adverse effects of land use in a 
geomorpMcaDy sensitive watershed. Since natural watershed sensitivity cannot he easily 
altered, these measures either entail 1) the use of modified land use practices to reduce the 
level of watershed dtstorbance related to land use activities from one watershed to the next, or 
2) employing remedial or corrective measmes to improve conditions assodated with past 
activities.

MiKiffieii laaii use practices— The first type of measures is accomplished during project 
plamung (by such techniques as avoidance of problem areas, special project layout, and special 
or restrictive design), daring project inaplemeiitalioji (by such things as operator and etuipiiient 
selection and special operating practices), and itnmf the post-project phase (usin.f special 
remediation, and erosion prevention practices). Numerous mitigation msasiires and best 
jnanagement practices can be employed to reduce site-spedfic watershed impacts. These often 
go beyond the requirements of existuig regulatioii and are employed to provide an added 
measore of protection to sensitive watersheds within, ttie ownership.

Mejmedial measures— Secondly, remedial measures can also be employed to reduce the 
potential for adverse effects from land use in sensitive watersheds. These measures might 
include road upgrading and stonnproofing (sctrfadiig, outsloping, drainage improvement, etc.), 
road decomndssioniiig (planned closure, either temporary or permanent), erosion control work, 
landslide staMEzation, and stream channel improvement projects. PALCO is corrently 
employing a variety of these measures on a site-specific basis, and their use is expanding as 
heavy equipment is upgraded and personnel axe trained.

Site Recovery
Most areas dtstorbed by land use tend to return towards tiieir natural state over time, 
depending on the nature and magnitaide of the disturbance. Some land use, such as road 
constraction, will continue to have some effect for as long as the feature exists in the watershed.
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Ill reality, recovery is probably a non-linear process m nature, and some elements wMci 
influence geomorpMc recovery are episodic, Hite the cliiaatic events that control nroch of 
landform development. An example of tbe non-Hnear recovery is the change in root shear 
strength foBowing clear cuttnag of Donglas-fir forests. Boot strength drops off in a non-lineax 
dedine fox a number of years foBovring harvest, but then picks up again as ttie root systems 
from the young second-growth forest begin to reestabKsh.

Simflaxlf, surface erosion of bare soil areas does not diminish in a Hnear fasMon, but probably 
increases felowmg cHsterbance, then drops off exponentialy as an armor develops and 
vegetation is reestablshed. Different geomorpMc settings and processes also recover at 
dafferent rates. Hius, surface erosion may return close to background within several years, but 
heavily aggraded stream channels may take decades to flush their stored sedment and recover 
their natural morphology. Many erosional processes are controfled (diiveii) by episodic 
hydrologic events and their recovery is dependent on the inagiiitude and frequency of storms 
foUowinf the initial iistarbance.

The lack of data required to develop accurate curves for various compoaents of watershed 
recovery and the complexity of watershed recovery processes limit the use of non-Mnear 
recovery models. Instead, a liiiear recovery model is often used to estimate the overall duration 
of watershed impacts from land use. Because revegetation rates are very Mgh in most coastal 
watersheds PALCO owns, a sisiple Hnear recovery model was selected with wMch to evaluate 
watershed recovery over time. Bapid revefetation and respromting help reduce both lanisHie 
risk and surface erosaon rates, and they mask the subtle non-Hnear recovery processes that 
migiit be more apparent in diytr and higher inland watersheds.

Site recovery is affected by several variables and can rufer to both recovery from past practices 
and recovery from future land use atdavities. Natural recovery from past land use depends on 
the nature of the laud use (e.g., an old road with Humboldt crossings, which wash out slowly, or 
culverted crossmgs, which wtsli out comparatively foicldy), the time elapsed since land use, 
and the frecpmcy and magnitude of storms wMci have occurred in the watershed since the 
distarbance. Certain types of stonn-triggerei erosion and sedmentataoa proHems eaa occur a 
decade or more after the Mtial land use disturbance. Eecovery from past land use can be 
dramaticaEy accelerated tiiitnigh a program of problem identificatioii and intplememtation of 
erosion, preventioii work such as that being conducted in PALCO’s froai armozmf” program.

The nature and duration of effective site recovery from future land use are ako dependent on a 
number of variables, mcludiiif operator care, project location, the magnitade and ffequenef of 
post-project stoxm events, revegetation rates, and other factors. For example, vegetative 
recoveiy (from a hydrologic perspective) is likely to be much more rapid witMn the coastal 
mfiuence area than for areas further island. Effective hydralogic recoveiy may take 30 years or 
more in inlaiui watersheds or in areas iommated by ram-on-snow events, but be much quicker 
in low elevation coastal watersheds.

Other factors are also Hkely to be taaportamt in deterniindiig recovery rates, mcluding the type 
and location of distucbance. For example, surface erosion can be eapected to dimmish rapidly in 
the first few years following disturTbance in the wet coastal region.. Similarly, ridge-top 
disturbances (e.g., ridge roads) are less likely to result in signaBcant impacts to the aquatic 
system (compared to midslope or lower slope roads), and overall recoveiy from this type of 
“dMant* disturbance will be relatively rapid.
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Conclysions
Developing a simple disturbance index for the ownership aDows PALCO to evaluate the relative 
magnitiide of present watershed disturbance in context with the enstinf aquatic conditions of 
otir streams. It is a tool that wiH help PALCO evaluate past practices and take steps and make 
improvements anywhere conditioiis may have deteriorated to unacceptable levels. It is also a 
tool that allows PALCO to predict the outcome of future forest management activities 
(harvesting and. yarding) suggested by the snstaiued yield plan.

Perhaps more importantly, a relative disturhmce indes for forest practice actiwties on the 
property can be used is conjunctioii with the watershed sensitivily assessment to broadlf guide 
future land manafement in a fasMcm that miniaiizes disturbance to potentially sensitive 
teiram and thereby reduces the potential for accelerated erosicm and sedimeat yield to streams. 
It is a platuttkig tool that will be most successfiil when used in conjunctioii with the broad array 
of on-the-grotmi watershed protection and recovery practices now being implemented.

SYP/HCP Disturbance index
The prinaaiy assumptions tmderlymg the iistarbaiice index (DI) developed for the STP/HCP are 
as folows:

• IDifferent types and combmaticms of timber mamafemeiit activities ami yaximg 
methods produce different levels of sedimeiit.

• Sediment production, firom a given activity diminishes over time.

As in the EBA approach, each type of silvicultural actirnty was assigned a distarbance rating that 
reEectei the intensity and duration of its effects (Table 1). In general, the greater the ground 
duisturbance, the greater the risk of erosion and sediment yield and the M^er the disturbance 
rating. In this regard, the DI and EBA ratings are very smnlar. However, the DI is customized to 
give a higher hstarbajice 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 decline 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 ESA tme Hues should be constoied as being the actual trme to recovery, 
la both approaches, the tnoae factor allows for comparative analysis of cuniulative impacts'from 
proposed activi-ties. Purther, a 10-year DI time factor was selected for reasons connected to S¥P 
planning and Mpiementaticm. PALCO has detaiied information on silvicaltaral activities for 
the past ten years (1986 to 1996), and that iaformationi can be used to calculate a baselne DI 
for the plan area. The baseline DI in turn can be used as a point of comparisoii for impacts firom 
activities raider the LTSY projection (preseiated in 10-year intervals).

To calculate the DI for a given area (e.g., PALCO lands within a WAA or the area covered by a 
TBDP), the sflviciil'tiiral practices and yarding methods iised in the area over the past 10 years 
and 'the number of acres where each treatment occurred are identified. The acres of a 
treatment are multiplied by the disturbaiice rating for the silvicaltaral practice and by the 
rating for 'the yardiag me'thoci. This product is then mul'tiplied by the time factor (10 minus the 
nmaber of years elapsed since flie treatment occurred) and divided by 10. The sum of the 
results for each trea'tm.erit is then calculated and divided by ■the total acres in the area, 
eapressing the DI as a percentage. Table 2 provides a sample calcolatioii for a SOO-aiwe area. 
Currently, the DI does not evaluate roads and mass-wastiiif areas. The DI wM be modified 
during HCF implementatioii and watershed analysis to include such distorbanGes.
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Tablf 1 Ratings For Timber Management Activities
SilTjcultare Practice Eating Yarding Method Ratiing

ClearcM 1 Tractor 1
Overstory Removal 0.7 Cable SMine 0.6
Seed Tree Step 0.7 Tractor and Cable 0.7
Seed Tree Removal OJ Salvage 0.7
Shelterwood Prepaiatioii Step OJ Unknown 0.7
SMterwood 0.6 Cable Highlead 0.7
Shelterwood Removal 0.7 Helicopter 0.4
Rehabilitatioii 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 Siiiicultiire Practice (rating)
Yarding Method 

(rating)

Date of 
Activity 

(tiine factor)

Cmrent
Imiiact
Rating

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

Total Impact Raring 110
DI for the 500-Acre Area 22

percent
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Attachment 3: Volume II, Part O—Assessment and 
Iinplementaticiii Technicnies for Road-related Sediment Source 
Inventories and Stormproofing

Upland Watershed Sediment Source Assessments
There is recent, growing recognitaon that effective fisheries protection and restoration, and the 
long-term recovery of gravel-bedded anadromoKis fish streams are clirectly dependent on 1lie 
recovery and heafing of eroding hillslopes and Mbtitary streams in upland areas of a watershed 
(Weaver and Hagans, 1990; PEC, 1992; Harr and Nichols, 1993). Similarly, cost-effective 
erosion prevention projects conducted on logged and roaded Hflslope areas throughout a 
waterAed can protect healthy stream chaimels from future impacts (Weaver and others, 1987b; 
Weaver and Somevil, 1984; Harr and Nichols, 1993).

A watershed sedfrnent source assessment and an erosion prevention planning project entail the 
deMneation of treatable, persistent, or potentially episodic sources of eroded sediment wHch 
contribute to, or threaten to deliver, significant quantities of sediment to streams. The 
assessment entails delineatiiig past and future sediment sources in the watershed, describing 
sedimeiit 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., landsHdes along 
roads and stream arossing washouts) and how much of that is amenable to control or 
prevention.

The inventory process is similar to a “modified” sedment budget analj’His (Dietrich and Dtmne, 
1978) where sediment delivered to the streams in a watershed is identified and quantified. 
However, the sedimejit source assessment targets future sedment sources (rather than what 
has happened in the past), and its primary focus is to idejiti§’ and prioritize all potential 
sources of erosion and sediment yield that are amenable to treatment. Sources of past ercsioii 
and sedimentatioii are identified during the assessment process, but they are of interest mostly 
for what they tell us about similar areas that have not yet failed, but may yield sedment in the 
fixture.

There are three mam objectives of a suh-watershed seifcneiit assessment project. The 
objectives, and the tasks carried out to complete them, include the foEowiiig;

1. Conduct a physical inventory of existing and potential sediment sources wMch are 
likely to deliver sediment 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 reccumnended to provide for 
long-term protection of fish- and non-fish-bearing stream chaamels in the sub- 
watershed, in its tributaries, and in downstream areas.

3. Analyze the erosional effects of past and cunrent land management and, land use 
practices in the watershed with the goal of developing posable changes in land 
management practices, techniques, or intensities that could, reduce the future 
delivery of sedimeiit to streams.
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In most upland forest watershed inventories and assessments, logginf roads are initiaJly 
singled out in the analysis both because the road network prorides ready access for h.eai'y 
eqiiipjiieiit to reach potential work sites and became roads have been identified fiircuigliOTit the 
region as serious, treatable sediment sources themselves. Studies conducted in the coastal and 
Cascade mountaiiis of northern CaMfomia, Oregon, and WasMngton have indicated that roads 
are primaiy, land-nse-related contjdbiutors to onsite erosion and downstream sediment jdelis 
that impact fish-bearing streams (Swanson and Dymess, 1975; Swanston and Swanson, 1976; 
Dymess, 1967; Eeid, 19S1; Weaver and others, 198la;_Fiissel] and Uss, 1986; Siksial, 1974; 
Farrington and SaT-dna, 1977; LaHnsen, 1984; Hagans and others, 19S6; Weaver and others, 
1987Tj; and PWA, 1994a_b). As discussed previously, these impacts become most apparent in 
response to large storms and floods wHch trigger watershed-wide erosion and geomorpHc 
change.

Stream txossmgs, log landings, oversteepened sidecast and road fills built in “snspectf 
geomoipMc locations are prime areas where cost-effective erosion prevention projects can keep 
large quantities of sedMent from entering streams and being transported to important 
spawnmg and rearing areas (Weaver and others, 1987b; Harr and Michols, 1993).

Conducing an Opland Watershed Assessment
It is aecessajy to follow an organized, systematic series of steps in assessing watershed 
sedhnent conditioiis. Only then can a manager ensure that erasion control and erosion 
pfeventioii work will treat those sources of fiitiire erosion and sedimeiit yield that coulii be 
effectively controHed for the lowest espenditare. It is not cost-effective to take the shotgun 
approach, where problem areas are randomly identified and treated without regard to their 
importance to overal watershed healfh or to the ability to cost-effectively control or prevent 
stream sedhneiitatioii.

1. Air photo analysis—As the first step, an air photo analysis of the watershed is 
conducted to help reveal the location of sensitive roads and other Mgh priority areas 
for forfher field mapping, analysis, and potential treatment. It is impoitaiit to 
identic all the roads that have ever been constmcted in the watershed, whether 
they are cnirenfly mamtsdnei and driveable, or are now abandoned and overgrown 
wUh vegetation. When possible, historic aerial photographic coverage from a 
number of years (perhaps one or two flights per decade) should be selected to 
bracket major storms in the watershed. TMs wifl allow the identification of roads 
wMch have been storm-tested, and closer analysis wiH reveal at least some of the 
most obrious erosional consegnences of storm (stream crossings washouts, 
landsHdes, debris torrents, etc.). A prelimiiiary transportatioii plan is developed for 
the watershed at this thne, onfltn-tTig the best long-teim permanent and seasonal 
road network needed to manage natural resources.

2. FMd assessment and prioiitizatioii— Second, major, potentially treatable or 
preventable sources of erosion, and sediment yield are identified through field 
inventoiies and prioritized for treatment during field mapping. In Mgh-prioiity 
watersheds, efforts are made to delmeate wMch roads pose a Mgli risk of 
accelerated or chronic sediment production and deliver}', or Mgh lonf-term 
maintenaiice costs, and which might be exceflent candidates for deconmiissioniiig 
(proper ‘hydrologic dosnre,” not just harricadiiig or hlocMng to traffic). The

ewy BocuMEsTsancf.iBoc. mm P-102

'



preliminary traasportation plan is reused and finalized folowmg tMs field 
inventory phase.

3. Prescription deTClopunent-— Once sites are identified and piioritiied, general 
prescriptions for erosion control and erosion pre^'ention are dei,'eloped for each 
major source of treatable erosion that, if left imireated, would Kkely result in 
sedimerLt tJehYerj to streams. Sediment wMch is contributed to small streams can 
be as important as that which is deMvered direcdy to major fish-bearing 
watercoTirses, since all sediment which enters upland streams wiH eYentuafly be 
tensported downstream to channels with fish habitat. Generalized prescriptioiis 
whida should be identified dunng the field invenioiy Include types of heai’y 
eqmpment needed, ecpiipiiieiit hours, labor mteEsive treatments recurred, 
estimateci costs for each work site, and expected sediment savings.

4. Treatment recommendations— In the final step of the assessment, a report and 
pkn is developed whicii ontMnes recommendations and pinpoints areas withm each 
watershed which would benefit most from cost-effective erosion control and erosion 
prevention work. In adiitioii, recommendations are made on how ongoing land "ose 
practices in the watershed might be further meoified to reduce the threat of future 
erosioii and sediment jndd from ongoing land management activities.

•'ReqpMMg proposed work to meet preestablished cost-effectiveness criteria is critical to 
developing a defensible and objective watershed protection and restoratioa program. The cost- 
effectiveness of treating a work site is defined as the average amount of money spent to prevent 
one cuhk yard of sediment from entering or being delivered to the stream system (Weaver and 
Somiivil, 19B4). By using this evaluatioii methodology, a variety of dMerent techniqnes and 
proposed projects can be compared with each other nsinf the same criteria: redudng 
accelerated erosicm and keeping eroded sediment out of the watershed’s streams.

If a watershed sedment .assessmeat is done well, the logical next step will be for skilled 
eqnipiiieiit operators, laborers, and erosion control specialists immediately to implement those 
projects deemed most cost-effective and most beneficial to long-tenn watershed health and the 
protection, of fineries resources. Implemented projects can consist of erosion control and 
erosion preveatiort work, as well a$ changes in. land use practices (aaolher form of proactive 
erosion preveaticBi). PALCO gmeraly implements those moderate and Mgh priority sites with 
a predicted cost-effectiveness of $8/y<i* or less.

Effective watershed stahilizatioii must incorporate boih eroaon control and erosion prevention 
work, in concert with protective land use practices. Erosion control practices for steep forested 
lands impacted by loggiiig aai road building have been thoroughly tested and evaluated and 
are applicable for most steepland areas (Sonnevil and Weaver, 1981; Weaver and Made], 1981; 
Weaver and others, 1981a; Weaver and Somevil, 1984; Weaver and others, 1987a; and Harr 
and Nichols, 1993). Projects wMch provide for erosicm prevention are by far the most cost- 
effective means of protecting fish habitat and entail the recognition and treatment of potential 
sediment sourcss before they become contributors to sedimfgit yield. Finally, simple changes in 
common land use practices (such as road and lauding- constmcticin, road maintejiance 
techniques, and road abandonment practices) can often go a long way to preventing 
unnecessary, accelerated erosion in the future. Many of these practices, as related to forest 
road systems, axe outlmed in, the appendix “Guidelines for Forest Hoads and Landmgs” (Draft 
HCP, July 1998).
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Sequence of Assessment Work Tosks and Data Collection Procedures
The upland watershed, sediment source assessment involYes several discrete steps or stages. 
These steps are a necessaiy precursor to on-the-groraici watershed protection and restoration 
work which is to be undertaken in the fatore. They ensure that the most critical, cost-effective 
erosion prevention, and erosion control projects in the watershed are undertaken first.

Phase 1: Mr photo analysis— The first step is to assemble and analyze historic aerial 
photographs, maps, digital mapping data, GIS information., 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 Mstory of the assessment area or sub-watershed, including road locations, 
road constraction Mstoiy, landslide locations and mass movement Hstory, “road-related” 
erosion (stream crossing washouts, gullies, and landslides, where visible), expected locations of 
all stream crossings, and the location (and timing') of streamside landslides. Stream flow 
recairds for ■tMs or nearby watersheds are also reviewed'to de’termin.e informatioii on the 
magnitiide and frequency of historic floods.

An enlarfed version of the 7i4-iniinite tJSGS quadrangleCs), taken from digital map data, is 
used as the base for identification and location of roads, -watersheds, and property boimdaiies in 
the assessment area. Enlarged versions of the Tya-mmute US6S quadrangles can be used to 
plot road locations, mapped sites and treatment locations. PAhCO has sufficient GIS 
capabilities to prod-ace accurate base maps. Every road that is identified from -fhe aerial photo 
analysis is then scheduled for field assessment to identify both past and future sediment 
sources.

Aerial photographs used for field mapping are typicaly 1:12,000 scale (1 inch equals 1,000 feet), 
color, or black-and-white 9- by 9-mch, vertical photos flown as recently as is possible. TMs is a 
good scale to employ, as smafler scale photos (e.g., 1:20,000) often do not provide sufficient 
daiity or detail. Recent photos are often availaHe in true color. Historic Mack and white aerial 

. photographs, taken begin-ning in the 1940s, provide a time sequence of images -used to isolate 
periods of harvesting, road builcliiig, road abandonment, and erosion f especially landsliding) in 
the watershed.

Phase 2: Field assessmeiat Cinventory)— Phase -two of -the watershed sediment source 
assessment involves field inventories and site analyses. Several levels of field invemtory and 
assessment are carried out. Detailed inventories of aH maintained amd abandoned road systems 
are used -to identify and detennme past and ftcture con'taribii'tioiis of sediment to the stream 
system, as well as po-tential treatment sites. The most critical areas and road systems Mentified 
during-the air photo analysis are inventoried and evaluated m the greatest detail.

For the detailed field assessment, acetate overlays are attached to each 9- hy S-inch aerial 
photograph and used to record site loca-feicin. mforma-tion as it is coEected in the field. 
iDforma-tion. recorded on -these overlays includes road location, site number and location (road 
mileage), type or classification, of site, erosional features (streamside landsEdes, debris torren-ts, 
potential debris slides, gulhes and ghDied sta-eam channels, washed-out stream crossings, etc.), 
stream channels, s-tream crossings, landings, and all culvert locations. Global positioning 
system (GPS) technology is also be -used to iden-fcify the location of sites for GIS (comp-uter 
mapping) applications,

A compu-ter database (data form) is then developed, and more 'detailed information is collected 
for each site of potential sedinent jueld identified in the field. Depending on the classification
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of a site (stream crossinf, debris sEde, gmUj-, road and cntbank erosion, streamside slides, etc.), 
dififerent portions of the database form are filled in with the relevant mformation.. Basic 
infoTTwatioTi is coBected for every site.

Identified sites axe first classified accordinf to their potential for sediment delivery to stream 
channels. Very small sites are often not worth inventorying separately, railess they become 
cumulatively signfficant (such as road ditches). Past inventories (e.g., Weaver and others,
1981a) have shown 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 identift' a 
lower threshoM of sedimeiit yield below wMch a site is not identified in the field mventoiy-. In 
most watersheds, this miainmm site size may range from 10 to 50 cubic yards, dependhig on the 
watershed. In large watershed inventories, 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 
(excluding Ihe more diffiise sediment sources such as road surfaces, cEtches, and cutbanks).

Dmng sub-watershed mventories, special attentioii is paid to all major stream crossings, al 
stream crossfngs with a Mgh diversion potential (DP), and al stream ca-ossimp with a Hgh 
faiJtre potential (FP) Ce.g., undersized culverts). Based on past inventoiy work, each of these 
categories of stream erossings is assumed to have a Mgh potential for deHverijiig sediment to 
stream charnels, partaccdarly if they aire located on roads that are abandoned or no longer 
receive frequent maintenaiice. Erosion and faflure of stream crossings on abajadoned and 
iinmaintained roads, in particular, are Ekely to eventually occur when culverts plug daring 
large storms. Once erosion has been initiateii, sediment lost from these locations will be 
deHverei directly into low-order stream channels and, eventuallf, to the larger fish-bearing 
streams.

Visibly unstable fillslopes, unstable log landingB, and unstaHe MUslopes crossed by either 
abandoned ox maiataiiied logging roads are also described, especially if they threaten to deliver 
sedment to a iownslope stream channel. To be visibly unstable, the identified site usually 
exhibits tension cracks, vertical scarps, excessive sidecast on steep slopes, springs, leanmg 
trees, or other geomorpMc evidence sliggestiiig past or pending slope failure.

Bie erosion potential, the potential for sediment delivery, and the potential for rare, hut 
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 sedfinent to be eroded, and the 
volume to be defivered to streams, is also be estimated for each site. The data teH not only how 
nmeh has been erodbd and delivereci from esistiiig sites, they also provicie estimates on how 
mmeh will be eroded and delivered in the future, if no erosion control or erosion preveatton work 
is perfonned. In some locations, future sednneiit loss could exceed field predictioiis. At the 
same time, some inventorieii features wMch show signs of pendhif or potential failure may 
never move or ielver sedment to stream channels.

Pmally, m 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 
stxeaaa side landsfidiag, or fetuxe bank failures. The volume of both past and future erosion 
and landsMdjiif is estimated and logged on a data form, as well as any ohrious associatioiis with 
past or ongoing land management activities, so that initial estimates of the volumetric 
nnportance of each erosion process (a seefiment source assessment) can be developed. In 
addition, some of these streamside sites may also be amenable to treatment and stabilization.
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Phase 3: Prescrilbiiig treatmeiit— During: the field iii¥entory of eristing and potential 
erosion sources, a more ietailed analysis of eada sipnficant site is performed. This step 
incMes an analysis of the most effective and cost-effective erosion prevention ani/or erosion 
control work that could be applied to each of the sites reconnnended for treatment, including all 
sites dassified as having a Mgh, moderate, or low priority for treatment. Recommended 
treatments are generally prescribed only for sites with a potential for future erosion and 
sediment yield because they are the only ones capable of delivering sedinent to downstream 
fish-bearinf stream channels.

The analysis of each recommended treatment site inclades generalized heavy eipipiiient and 
labor-mtensive prescriptions, as well as procedures, cost estimates, aai equipnieiit times 
needed for effective treatment. The sites selected for eventual treatment are the ones that are 
expected to generate tiie most cost-effective reiuctioa in sediment delivery to the draiaafe 
network and the mainsteia stream chameL Sites wMch may experience erosion or slope 
failare, but wMch are not expected to deliver sedment to a stream channel, are not 
recommended for treatment to protect fisheries resources. General treatments are cataloged in 
the computer database during field exammatioii of each site. The verifies of the recommended 
treatments, as wel as costs and logistics (e.g., eepipment types, excavation volmnes, equipment 
hows, etc.), are al outlined in. this step.

Assesslng Treatment Priorities Within Each ln¥entorieei Sub-watershed
As described above, basic treatment priorities and prescaiptions are formulated concurrent with 
the iieatificaticiii, description, and mapping of past and potential sotarces of roaa-related erosion 
ami seiiinent yield. Treatmeat priorities are evaluated on the basis of the foBowing factors ami 
eomfitions associated with each potential erosion site:

1. 1318 potential for future erosion CHgh, moderate, or low)

2. The expected volume of sediment to be deHverei to streams (seditneEt deKveiy)

3. The urgency of treating the site (treatment anmediaey)

4. The ease and cost of accessing the site for treatments

5. Reconuiiended treatments, logistics, and costs

^ Hae HkeKhooi of erosion (erosion potential) and the volume of sediment expected to enter 
stream channels firom fatore erosion (sedinieiit deKveiy) at eatda site play significaiit mles m 
detensiiiimg its ixeatment pnoxity. Hie larger the potentml future contribution-of sedunent to 
stireams, the mote important itheeomes to closely evaluate its potential for cost-effective 
treatment.

An erosion potential factor is evaluated as to the Kkelhood of fatore 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 estimate and not an estimate of the volume of erosion.

Treatment inmiediacy (treatment priority)— Treatment immeiiacy is evaluated as to how 
.important it is to perfomi erosion control or erosion prevention work quicHy. It is also defined 
as Mfh, 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 
deKvery volumes, the value or sensitivity of 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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large erosion event occur at the site (larger than field evidence mighT at first suggest). If mass 
movement, culvert failure, or sediment delivery is mmiaeiit, even in an average winter, then 
treatment mat have to be performed as soon as possible, and treatment immediacy might be 
judged Mgli. Generallj’, sites that are likely to erode or fail in a noimal ’.vinter, and that are 
expected to deliver significant quantities of sediment to a stream channel, should be rated as 
having a high treatment immediacy or priority'.

One other factor influencing a site's treatment priority is the difficulty (cost and environineiital 
impact) of reaching the site with the necessary equipment to effectively treat the potential 
erosion. Many sites found on abandoned or ummaintained roads require brushing and tree 
removal to provide access to the site(s). Other roads require minor or major rebmlciing of 
washed-out stream crossiags and/or existing landslides in order to reach potential work sites 
farther out the afignment. Road reconstructioii adds to the overall cost of erosion control work 
and reduces project cost-effectiveness. Potential work sites with lower cost-effectiveness, in 
tom, may be of relatively lower priority'. The fact that a road is abandoned and/or overgrown 
■with vegetation is not suffident reason to liiscoiiiit its assessment and potential treatment. 
Treatments on heavily overgrown,, abandoned roads may stiff be both beneficial and cost- 
effective.

Evaluafing Treatment Cost-effectiveness
Treatment priorities are developed from the above factors, as well as from the estimated cost- 
effectiveness of the proposed erosion control or erosion prevention treatment. Cost- 
effectiveness is determined by dividing the cost ($) of accessing and treating a site by the 
volume of sediment prevented fi-om being delivered to local stream channels. For example, if It 
would cost $2,000 to access and treat an erodkig stream crossing "that -would have delivered 
500 cubic yards (had it been left to erode), the predicted cost-effectiveness wonld be $4 per cubic 
yard ($2,000 per 500 cubic yards).

To be considered for piioiiiy treatment a site should tsqjically exhibit 1) potential for significant 
(more than 25 to 50 cubic yards) sedimeiit delivery to a staream channel (frith the potential for 
transport to a fish-bearing stream), 2) a Mgh or moderate treatment immediacy, and 3) a 
predicted cost-effectiveness value of no more -than about $8 per cubic yard. Other criteria may 
be important in selected watersheds, includliiig domestic water supplies, listed, aquatie species, 
or other valuable downstream resources. Treatment cost-effectiveness analysis is often appKed 
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 tuiLdertaken.. Daring road decommissiomiig, groups of sites are usually 
considered together since there will be only one opportunity to treat potential sediment sources 
along the road.

Cost-effeetiveness can be used as a tool to prioritize poten-tial treatment sites thro'aghout a sub- 
watershed (Weaver and others, 1981b; "Weaver and Sorme-vil, 1984). It assures 'that the greatest 
benefit is received for the limited ■ftmding "that is typically available for protection and 
restoration projects. Sites, or gro-ups of sites, that have a predicted margiaal cost-effectiveness 
value (more than $8 per cubic yard), or are judged to have a lower erosion, potential or 
treatment immediacy, or low sediment deHvery rates, are less Hiely to be treated as a part of 
the primary watershed protection and erosion-proofing program. However, these sites are 
usuaDy addressed during future road reconstmetioni (when access is reopened into areas for 
fu'tiire management acti’vi'fcies), or wlieii hea'vy equipment is perforroicig routine maintenance or 
restorationi work on nearby, Mgher priority sites.
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ieducing Watershed Sediment Risks through Preventive Treatments and 
Protective Meosures
Various treatments are applied to prevent erosion and sediment jieM to stream channels from 
roads and other eroding areas witkiii each sub-watershed. These include erosion-proofing along 
roads and landings, total or partial road decommissjoniQg, road upgrading, and specific 
treatments along eroding stream banks, gulies, and other bare soil areas. Sites wMch are 
expected to erode and deliver sednaont to streams in the fattire are the only loeations where 
opportunity exists for meaningfhl erosion control and erosion prevention work in a watershed. 
At these locations, Tarions specific treatments acre employed to control and prevent future 
erosion and sediment deHvery to stream channels.

iisk Redycion through Road Decommissioning and Road Upgrading
A critical first step in the overall risk-rednctioii process is the development of a watershed 
transportation analysis and plan. All roads m each plamung watershed are considered for 
either decoinmissioiiiiif or upgraihig, depending upon the risk of their napacttng the aquatic 
ecosystem. Not aE roads are Mgh-risk, and those that pose a low risk of hapactiiig aquatie 
habitat in the waterehed 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 wel as importance to the overall transportation system and management needs in 
the watershed.

Decoimaissioiiiiiig—Koais which are of low relative priority for iecommissioning include 
those that foHow low-gradieat ridges, roads that traverse large benches or low-graffient upland 
slopes, and roads with- few or no stream crossings. Eoads that are no longer needed for land or 
resource management may or may not fall mto a Mgh risk classification for removal because of 
where they are located in the watershed. For example, many dead-end spur roads which lead to 
cable yarding landiiigs Mgh on the hill slope fit into tMs category of low priority roads for 
deconumssionijig. Even though these routes might be relatively easy and mexpensive to 
permanently close, they are not Mgh priority candidates for immediate decoininissioni!ig since 
their removal will do Ettle to protect the downstream aquatic eco^stem.

These types of low-impact seasonal and temporaiy roads may be identified for closure, hut their 
removal from the transportation system may do little to protect or remove real threats to the 
aquatic ecosystem. It is also important to Mentis more substantial, permanent roads for 
rGBioval if they pose Bigmficant threats to the aquatic systein. Estimatinf the future sediment 
yield and treatment cost-effectiveness of projects along all roads {as desciibeci above) will hdp 
identify wMch. roads in the watershed are truly the best targets for decommissionijag.

Based oa potential threats to the aquatic ecosystem, various roads qualcEy as best candiiates for 
decommissioning. These often include roads built in riparian areas, roads with a Mgh potential 
risk of sediment production (such as those bmLt on steep imier gorge slopes and those built 
across unstaHe or Mghly erodiMe soils), roads bcdlt in tributary canyons where stream 
crossingB and steep slopes are conmioii, roads that have Mgh mamteiiaiice costs and 
recjuireioeiits, and abandoned roads. General teclmiqiies for decommissioiiiiig (descaibeci 
below) ire well documented ami tested, and costs and procedures for each type of activity have 
been established, (Somevil and Weaver, 1981; Weaver and others, 1987a; Weaver and Hagans, 
1990; HaiT and Nichols, 1993; NFS, 1992).
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Upgraiiiig— In most maiiaged watersheds, some roads tjTsicalj are needed to pro¥ide for 
long-term resomrce management, for administrative access, for fire control, and for other 
purposes. Eoads m'Hch are best suited for retention have xo be identifiei in the transportatioii 
planniag process for each sub-watershed. To be protective of fish habitat and ttie aquatic 
ecosystem ic xhe watershed, tMs plarmmg first considers the erosional consequences of road 
retention, and then the expressed needs for management activities.

Eetamed roads are those that are espressly needed for management or as a component of the 
overaB transportation network. They are lypicaly, but not exclusively, located on stable 
terraki. where lie risk of fluvial erosion, stream crossing fafluxe, storm iamage, and mass soil 
movement Clandsliiing) is lowest. Each retained road is then upgraded and redesigned as 
necesssrj', to make it largely self-maiiitaiaiiig or requmng low levels of mainteiianee.

Yarious upgrading techniques are available to make these stable, weE-located roads as 
stormproof as is possible. The goal of road upgrading is to strictly miiiiinize the contribiitioiis of 
fine sefimem from roads and iifches to stream channels, as wdl as to mMiaize flie risk of 
serious erosion and sediment yield when large-magnitude, infrequent storms and floods occur.

Fine sadl-mept contributioiis from roads, enthanfa, and ditches in refuge watersheds are 
mMinized by utilizing seasonal dosiires for hauBng and travel, road snrfaciiig, converting 
ditched iasloped roads to omtsloped alignments (especially at and near the approaches to stream 
crossitif s), aadhig roHing dips to drain and disperse road surface runoff, and adding roHiiig dips 
or ditch relief culverts immediately adjacent stream crossings (to reduce extension of the 
draittafe nerwork and elimiaate ditch contributioas to sedament yield).

Specific teclmiques employed to stormproof forest roads mdude incMasing culvert size to 
acconmodate the 50-year flood discharge (or greater), replacing large culverts with bridges, 
replacmg cuivertei fills with hardened fords ia areas where debris torrentinf is conunon or can 
be expected, elimmating the potential for stream diversion at all high-risk stream crossings, 
stabiliriiig or xemoving nnstable fills and sideeast,- and realigumg road segments to avoid 
instabilties and recognizei headwater swales where landsHdiag and debris toiresttiig are 
likely to occnr.

Types of ftescribed Heavy Equipment Erosion Prevenion Treatments
Generic specincatioiis for a variety of preventive watershed treatments have been developed for 
decomnnssioring and erosion-proofing (mpgradlin.g) roads and kndings throughout the Pacific 
Northwest. Becommended treatments may range from no treatment or simple wateAamng, to 
foil road deconuDissiomiig, indniiiig the excavation, of unstable sideeast materials, mad fiBs, 
and afl stream crossing fills. Each of the treatments prescribed for roads or HUslopes has been 
weH-tested, dscuiaeiited, and evaluated in similar erosion control and erosion prevention 
projects on steep forested lands and has been shown to be effective in sigmficanlif reduemg 
sednnent yield from managed forest lands (Harr and Nichols, 1993; Soimevil and Weaver, 1981; 
Weaver and others, 1981a; Weaver and others, 1987a,b; Weaver and Soimevil, 1984).

Road nppisdiiig—TMs activity involves a variety of treatments used to make a road more 
reahent In large storms and flood flows. The most important of these includes stream crossing 
upgrading Cesecialy culvert up-sizing and eMminatioa of stream diversion potential), removal 
of unstablE sideeast and fill materials from steep slopes, and the appHcatioa of drainage 

^ techniques tc improve dispersion of road surface xanoff. Standard road upgrading tedmiques 
are well documented, and maderstood (for example, see Pacific Watershed Associates, 1994c).
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Buad upgrading costs may not differ signfficantly from those required for road 
deconmissioning. Costs axe MgUy dependent on the frequency and nature of the potential 
eroaon problems along the aKgument, the ntimber and size of streaoB crossings whose dramage 
stTHCtores must be upgraded, the mnnber of bridge mstaEations 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 hea%'y equipment treatments for road decommissioninf 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 Soimevil, 1984). Decommissioniiig 
essentially involves “reverse road construction ” except that fuB topographic obliteralioii of the 
road bed. is not normaBy required to accomplish sediment prevention goals. In order to protect 
the aquatic ecosystem, our goal is to hydrologicaly decommissioii the road, that is, to minimize 
the adverse effect of the road on natural hfflslope and watershed hydrology, ftom least 
intensive to most mtensive, decommissiomng and upgrading tasks for roads will mdude at least 
some of the foEowing tasks*:

1. Eood ripping or decompaction, in which the surface of the road or landing is 
decompacted or disaggregated using mechanicai rippers. This action, reduces 
surface runoff and often dramatically improves revegetation.

2. Rolling dip installation./construction (critical dip) involves dippaig the roadbed at 
stream crossings on. maintaHaei roads where the potential for stream diversion is 
Hgh, thereby assuring that when, culverts plug, stream flow wiE be directecl over 
the road prism and back into the natural stream channel, rather than down the 
road bed. Rolling «lips are also installed along roads to drain, the road surface and 
disperse excess surface nmoft

3. Woferbars and cross-road drains are installed at 50-, 75-, or 100-foot intervals, or as 
necessary at springs and seeps, to disperse road surface nmoff, especiaBy on roads 
that are to be perjnaiieiitly or temporarily deconumssiDiied. Cross-road drains are 
large ditches or trenches excavated across a road or landing surface to provide 
drainage and to prevent the colection of concentrated runoff on the former road 
bed- Waterbars are also installed on seasonal-iise roads that are closed duiing the 
wet season.

4. Installing or ckaning culverts includes adding new or larger culverts where they are 
needed, or cleaniiig the inlets or outlets of partially plugged culverts on mayitain-ed 
roads. Correct installatioii procedures are briefly described in the accompanyrng 
text “Guideliiies for Forest Roads and LandjngB."

5. In-place stream crossing excavation dPK^ is a decommissioning treatment that is 
employed at locations where roads or landings were built across stream channels. 
The fill (includiag the culvert) is completely excavated, and the ojigiiial stream bed 
and side slopes are ertmmed. Excavated spoil is stored at nearby stable locations 
where it will not erode, sometibnes being pushed several hundred feet froni the 
crossing by tractorfs). A stream crossing excavation typically involves more than

■Many of these and oilier erosion prevention and erosion control techniques are described in the accompanying text 
“Guidelines for Forest Roads and Landings.”
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simply remoiing the culvert, as the tmderlying and adjacent AH material must also 
be removed and stabiHzeti.

6. Exported streom crossing excavation (EBX) is a deconunissioiiiiig treatment where 
stream, crossing fiE material is excavated and spoil is hauled off-site for storage. 
Spofl 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 imnp trucks to end-haul spoE material to the off-site location..

1. In-plme outshping (IPOS) (“puHiag the sideeast") calls for excavating unstable or 
potentiaEy umstaMe sideeast material along the outside edge of a road prism or 
landing and replacing the spoil on the roadbed agaiist the correspondiiig, adjacent 
cutbaak, or withm several hundred feet of the site. Placemeiit of the spoil material 
agamst the cutbank usually blocks access to the road and is used m road 
decommissioning. In road upgrading, the excavated material cam be used to buEi 
up the roadbed and convert ao insloped, ditched road to an outslopei road.

8. Exported outdoping (EOS) is comparable to in-place outsloping. except spoil 
material is moved offsite to a pennanent, stable storage location. Where the road 
prism is very narrow, where there are springs along Ihe road catbank or where 
contiBued use of the road is anticipated, spofl material typicafly is not placed 
agarnst the catbank, and material is eni-hauled to a spoil disposal site. IMs 
treatment frequently requires dump trucks to end-haul spoil material. "IMs 
treatment removes al or part of the roadbed.

CWj in relatively few instances does road decommissioning have to include fol recontourinf of 
the original road hei. I^icaEf, potential problem areas along a road are isolated to a few 
locations (perhaps 10 to 20 percent of the road network to be decommissioned) where stream 
crossings have to be excavated, unstable landing and road sideeast has to be removed before it 
Ms, or roads cross potentially unstable teiraiii, and the mtire prism has to be removed. Most 
of the remaming road surface simply needs penmanently improved surface drainage, using 
decompadioii, road drains, and/or partial outsloping.

SttccessfuDy decommissioaing most roads will cost a fraction of complete or total topop-apMc 
road ohlteratioii and can be significaatly less expensive than mad upgrading. Costs are MgMy 
dependent on the frequency and nature of the potential erosion problems along the aEgnmeat. 
Table 1 lists a mnnber of treatments and their typical appKcatioiis.

Table 1. Sample Techniques and Applications for Decommissioning Forest Roads
Treatment

Ripping or decompactioa
ConstiKtion of roffing dips and caross-road drains
Partial outsloping pocal spoil site; fill against the
cutbank)
Complete outsloping (local spoil site; fill against the 
entbank)
Exported outsloptag (fin pushed away and stored 
down-roid)
Landing excavaiioas (with local spoil storage)

Typical Use or Application
Improve infiliraiion; decrease runoff; assist revegetation 
Ehain springs; drain insloped roads; dram landings 
kemove minor unsable fills; disperse cutbank seeps and 
runoff
Remove unstable fil material where nearby cutbank is 
dry and stable
Remove unstable road fills where catbanks have springs 
and cannot be buried
Remove unstable material around landing perimeter
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Stream crossing excavations (with local spoil 
storage)
Truck endhauling (dump truck)

Complete removal of stream crossing fills 
(not just culvert removal)
Haul excavated spoil to stable, permancni storage 
location where it mill not discharge to a stream

Labor-intensive Erosion Control and ievegetation Treatments
Hand labor is lypicaHy used for both revegetation and erosion control work at sites distarbed by 
heavy equipment, where drainage structures need repair or upgraimg, and where hand labor is 
needed to assist in excavation work. Hand labor is also needed on sections of road that are 
recommendled for upgraiisg. Labor work at draiiiage structiires mdnies such preventive tasks 
as addaig culvert downspouts and trash racks, adding extenaons to culverts, cleaning culvert 
inlets, cleaniiig debris out of the channel above a culvert inlet, and assisting in culvert 
mstalation; or replacement.

Labor-intensive erosion control treatments axe often needed on sites where heavy eqmpment 
has teen used, to perform road deconunissionmf. Such treatment is primarily confined to those 
measures refiared to stabilize and revegetate soils exposed by heavy ecpipiaent operations. 
Only the most effective and cost-effective labor techniques should be prescribed. These mctoie 
mnlckmg', seeding, and planting. In general, heavy equipineiit wiB perform most of the 
significant erosion prevention and erosion control work in drainage basins and along road 
networks.

Control Of Chronic Sedinnent Yield from loads and Roadside Ditches
Hoad entbank,s and road ditches are thought to deliver relatively signfficant volumes of fine 
sednnent to some watersheds in the Pacific Northwest (Eeid, 1981), and they have been found 
to sipuficantly affect wateshei hydrology (Wemple, 1994), Eelatively simple treatments wil 
also be performed to upgrade PALCO road drainage systems to sigafficantly reduce or largely 
eKuiiiiate these watershed effects. Pine sedment can usually be prevented from entering 
culverted stream crossings by installing ditch relief culverts or rnlling dips just up-road from 
stream crossings, or by outsloping roads in the immediate viciiiitf of stream crossiiigs (Padfic 
Watershed Associates, 1994a). Such treatments also reduce the hydrologic impacts of roads 
Ce.g., increased peak flows and timiiig of peak flows) on watershed ftmctioa.

Redyeing Watershed Risks through Other Land Manogement Measures
Physical treatment of the erosion control and erosion prevention work sites is a useftil and 
necessajy step in watershed stabilization. It is one of two complementaiy methods for erosion- 
proofing and protecAiiig a watershed from futore impacts. The secomi, and perhaps the most 
cost-effective, tool for miminizmg fatuxe erosion and sedment deliveiy to fish-bearing streams 
is the use of preventive land use practices and protection measures wMch limit watershed 
distBxbances.

Throughout field mapping of active and abandoned roads, timber harvest sites, rock pits, and 
grazmg areas throughout each sub-watershed, observatioiis are kept on the effect of past and 
etuTent land use practices on erosion and sediment deHvery to stream channels. Certain 
combinations of land use practices and site variiaMes (soils, slope graiieiit, bedrock geology, 
slope position, etc) are may be documented to contribute to, or influence, the naagmtucie or 
location of watershed erosion. Based on field observations and watershed assessment and 
inventory data, current and future land use practices can then be modified in that watershed to
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help provide passive proteetioii to downstream aquatic resources, especially from impacts wMch 
occur duxiiig infrequent floods.

Practical pTOtection measures related to road networks and timber harvesimg are developed to 
address issues such as improved road location and design standards, operafrons (iacludiiig 
timber harvesting) on steep inner gorge slopes or other suspect geomorphic locations, road 
constmction and drainage practices, stream crossings, road mamtenance practices, gullying and 
stream bank erosion, and road decommissionmg. For grazed lands, grazing allocations, and 
riparian plantiig, and fencing localized enclosures, seasonal restrictiojis, and other passive 
measures can be employed to lessen the potential for sedimeiit-related impacts to stream 
chamiels.

As with other forms of watershed coiiservation practices, erosion prevention is usually far more 
cost-effective than trying to control erosion, once it has began. Most of the recofflumenclatioiis for 
land use activities that stem from a watershed assessment and inventory focus on prevention..
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EXHIBIT A
Explanation/Instruction for Road Inventory Data Form
The foUowiBg field iaventcny dataforms axe examples of the typ® of data, related to 
storoproofing watersheds, corrently being collected ob PALCO lands. The data colectioii 
process is iterative. As new kBOwledfe is gamed about ecosystem processes, the specific 
fuestioiis on the data form wiB ciiaiife to reflect this increased miderstaiuiiiig.

The Keld Inventory Data Form was developed to assist in the assessment of past and potential 
fiitiire erosion problems, mdnding their nature, cairse, magnituLde, and solntiori. It is used to 
iientiff and classify erosion proHenis, to prioritize potential work sites, and to prescribe specific 
watershed treatments aimed at protecting stream channels and fish habitat.

Use of tMs work sheet is intended to provide a staniardisei and comparable analysis of 
observed features thronghont a watershed. Using this form, field personnel can measure, 
describe, and interpret landfontts and erosional problems m a consistent and tuoifoim maimer. 
Jja aiiitioii, data are most nseM if they axe colected m a computerized database format that 
ml allow for mventoiy mfonnation to be rapidly searched, analyzed, and used to prepare a 
work plan for tmpleiaentation.

Based on field observations and interpretive remarks provided on this form, and developed 
throngli additional site inspedaons, land managers v?ifl be provided wifli a prioritized Isting of 
the most critical, ongoing, and potential sediment som-ces within each basin.

The foflowinf text is provided to help explain the intent and meaning of many of the amestions 
ami to suggest the format of possible answers, coBtained on the Inventory Data Form. Not all 
questions are applcable for each site identified in the field. Only those questions wMch axe 
appficable for a site shonlei be answered, and only the type of answer allowed (e.f‘Tes" or 
‘Ko", or a Eomber) should be given. Cononents can be made in the comment sections. The 
qaestioius are largely self-explanatiory; therefore, no instiractaoDj for mse of tiie landslide form 
have been provided at this time.

1. Site imiiiher— The identification, name or number given tliiB specific site. Each 
site should have a unique ID number for future reference; the number is shown on 
an aerial photo mylar overlay. The number is also used to identify each site in 
database searches.

2. WOeage— For each site that could be reached by a vehicle, a mfleage figure is 
logged on the photo overlay map and on. liie computerized data sheet. MUeages are 
typically given from the start of the road for each site that could be reached by 
veHcle, If the road was not driveable, the word “WALE” is used instead of a 
mileage. The length of walking-roads is them deterniined from digitizing maps or 
aerial photographs.

3. Photo— The flight Ine and frame of the air photos used for mapping. Original 
field mapping infomiatioii is contamed 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?
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5. Roaii name— The name of the road upon which the site is located or closest to. 
Many roads have posted names, such, as the #500 Hoad. Other roads wjE be un­
named, and you wiE have to develop a logical nunibermg system.

6. Maintained (Y, N)— Is the road currently being maiiitained? Is there evidence of 
mamtenance actirities having been performed recently?

7. Abandoiied (Y, N>— Answer “Yes,” if the road is abandoned or bloched and 
immamtaiped. The road may stiH be driveable, but it is classified as abandoned if 
there is no obvious mamtenance to the culverts, the (fitches are not cleaned, and. 
vegetation is overgrowing the roadbed. Spur roads are also considered abandoned if 
they are complete^’ and permanently blocked at their begtouing. Gated roads are 
not necessarily considered abandoned, but they may be. If the road is not 
abandoned, then it is considered maintaiiied.

8. IMveaMe (Y, N)— Could you drive on the road, or are there ohstmctions, 
washouts, or vegetatacjn that make it impossible?

9. InspectorCs)— Use the names or initials of the inventory crew.

10. Bate (mapped)— 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 constructed. The construction Mstorr for roads in the 
assessment area is obtaiied from, maps and aerial photop'aphs.

13. Treat (Y,N)— The answer to this question represents the final recommendation as 
to whether on not this site should be treated. It is answered “Y* if the site should be 
treated, “Y?” if the site should be treated or if equipment doing other work is at or 
near the site and 'TT if tMs site is not recommended for treatment.

14. Sedimeiit yield (Y, hO— Will this site yield sedimeiit to a stream charmel if it is 
left untreated? If this question is answered “N,” tlieii yon probably don’t need to fill 
out a data sheet (ids not a site).

15. Upgrade?— Are the recommended measures aiined at upgradixig and 
stotmproofing this road?

16. Decommissioii.?— Has fMs road been decommissioned or is it being recommended 
for der.OTinrm'ssiaiiiuF?

17. ProTblem type (circle)— Circle the appropriate typeCs) of problems at each 
locality. (Note—guHies are new channels that have a cross sectional area over 1 
square foot (1 inch by 1 inch). GuHies are caused by concentrated surface runoff 
(often below culvert outfalls, on sMd trails or on large bare areas such as landslide 
scars), or fay stream diversions. Anything smaller is considered a rill and is lumped 
with surface erosion processes. Streambank erosion is often natural and 
unavoidable, but can be accelerated by the bmlcliip 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. Hoad fin failiire Of, N)— TMs involves the outside edge of the road prism where 
loose material was pushed over the side during road construction. These faflures 
can show up many years after constmction.

19. Landiiig fin failure (Y, N)— TMs involves the outside edge of the log landing, 
where loose material was pushed over the side during lanciiiif construction. These 
failiiires can show up many yeacrs after construction.

20. Deep-seated slide Of, N)— TMs feature usually cotters fairly large areas with 
raultiple scarp systems ronning through natural slopes and/or across roads and sMd 
trails. It is charaeteTOed by enaergiiag grotmdwater, leamng trees, active and 
inactive scarp systems, and episodic, seasonail movement from several feet to several 
hundred feet annually, Sorae may not move annually. Most deep-seated lanisldes 
are difficult and expensive to control. They usualy involve nnich more than just the 
road £1.

21. Cutbank sKie (Yd?5}— TMs is a landslde that is confined to the cutbank on the 
inside of the road. Usually, these landslides just dump material on the roadbed, and 
none of it gets into the stream channels. Some of the bigger shies can go right over 
■iie road and down-slope into a channel. Gutbank slides are usualy just 
maintenance problems (not sedhnent yield problems).

22. AlKiaiy fafled OT^— Landslides wMch have alreadj fefled are generally 
inactive features that have partially or largely revegetated and show no significant 
signs of pending erosion or sednnent delivery. Gullies wfll often have armor lag 
deposits in the channel bed. Lanisldes may be inactive, even though vegetation is 
stai sparse, and the site stfll looks unstable.

23. Potential failure (YdST)— Features which are assigned this category are thought 
to be potentiaEy ready and waiting to fail. Ihey may be currently inactive (showing 
no sipis of movement in the last several years), bat the scarps and other mcficators 
suggest liiat during an especially large storm the instability c:ould become active

• and fail or move dovraslope. There is stiH material ready to go.

24. Mstance to stream (feet)— How far is this landslde site from the nearest stream 
(where sedBnent would be delivered) in feet?

25. Slope Cpercemt)— What is the slope of the Mllsid e below the site, in percent? TMs 
is the slope of the natoral groujid below the base of the £1 slope, not the slope of the 
road fill looHnf from the outside edge of the road. You will have to go down to the 
foot of the Hlslcspe to take a good measureineiit with your cfinometer.

26. Stream. larcissiiig type— Stream crossmgs are locations where ephemeral, 
intennittent, or perennial streaans cross a road. The crossing may be a cmlverted 
crossinf, a bridge, a Humboldt log crossing, or a fill crossing that never had any 
draiaage structure installed. Mark “Y,” or circle the applicable answer.

27. Diameter (CMP)(in inches)— TMs is the culvert diameter, m inches. Typical 
choices mdude 12, 18, 24, 30, 36, 42,48, 52, §0, or 72. Measure each culvert vritli a 
measminf tape.
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28. Pipe condition CO,CJR,,P)— This question requires three answers: the inlet, the 
outlet, and the bottom of the culvert pipe. O = OK; C = Crmslieii; E = Busted 
(severe, to the point of haviiig holes in the bottom); P = Plugged (anyttring over 
about 20 percent blocked should be marked ‘plugged”).

29. Headwall height (imclieB)— Headwal height measurements are only made on 
scream crossings with culverts. Measure the vertical height from the bottom of the 
culvert inlet to the lowest point in the stream arossing fill where the water would 
begm to flow out of the crossing and down the ditch, or over the fiB onto the road. 
Some headwall height measuxements willbe made to the low point on the inboard 
edge of the road and others will be made to the ditch- Ton have to determine the 
location, of the low point and indicate where water would flow if the culvert were to 
plug.

30. CMP slope (percent)— What is the average slope of the culvert? This 
measurement can be taken by lookmg up the culvert from the outlet, or down the 
culvert from the indet. Use a dmometer. If the culvert is straight, yon 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 
CBP. Class 1 waters are fish beaxmg at some time of the year. Class H waters 
upport aquatic life (e.g., insects and ampHMans) or at least a portion of the year. 
Class ni waters move sedhnent, but do not provide any habitat for aquatic life, hut 
do show evidence of moviiig sediment to Class I and II waters.

32. IMtch/road length (feet)— The length of road and ditch wHch contributes surface 
rmoff (and fine road sedimeiit) to the stream crossing.

S3. Percent washed 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.” Culverted stream crosskigs can wash out by havrng 
stream flow over the fill, by having extreme culvert outlet erosion, or by having a 
Humboldt log crossing develop sink-holes and subsurface guly erosion..

34. Diversion potential {Y, N)— Does the crossing have a Mgh diversion potential 
(DP)? (Y or N) That is, if the culvert plugged, would flood waters spiE over the road 
and back into the stream channel (no DP) or would the water flow down the road or 
ditch CWgh DP). AE stream crossings (where roads cross over stream chaonels) 
have either no DP or a Mgh DP. There are no other choices. If the crossing has no 
DP, overflow might cause llid fil to be washed out, but the streamflow would not be 
diverted out of its channel. If file crossing has a Mgh DP, the fil arossing at the 
point of diversion wouM not wash out, but a guOy would fonri down the road, in the 
(fitch, and/or where the water left the road and ca-ossed the slope.

35. Diverted (Y,N)— Is the stream currently diverted down the road?

36. Plug potential CBH, M, D— TMs is the estimated potential for tMs culvert (or 
Humboldt log crossing) to plug with sediment or woody debris (high, moderate, or 
low). It has Mgh potential to plug and fail if the capacity is too snaaE, or if the 
culvert could be easily plugged. This is also an estimate of how likely the culvert is
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to plug in the next big storm. The amount of mobfle organic debris and sediment 
being transported in the chaiuoel and whether an adequate trash rack is in place 
(some crossings work fine withoiit a trash rack because Htfle debris moves in the 
chamael during storms) are considered.

37. Channel gradient Cpercent)— The slope of the natural chanmel upstream from 
the stream crossing, in percent. Do not measure the channel gradient in the flat 
reach influencei by the stream arossing and culvert Met

38. Chaimel dimensions (W, D)— The dimensions of the expected flood flow (peak) 
natural channel width and depth, measured in feet, upstream from the crossing in a 
section of stream unaffected by the stream crossing.

39. Sediment transport (H, M, L)— This is the relative capability of the stream to 
transport sediment (and thereby move sediment and debris down to the culvert 
inlet) (answered—Hgh, moderate or low). TMs is a subjective and relative 
observation that has to be calibrated in. the field.

40. Erosion potential (H, M, L)— The estimated potential for additional erosion is a 
judgement cal, based on observations already taken, as to the potential for 
additional, significan.t erosion at tMs site. THs is a probability estimate, not an 
estimate of how much erosion is likely to occur. The answer is either Mgh, 
moderate, or low.

41. Past erosion {yards)— .Bie volume of past erosion (cubic yards) at the site is 
recorded. The volume is typically derived from field measBrements. Width, depth, 
and length measurements can be recorded here also. If the feature is complex, 
several different measurenieiits may be given to account for the entire feature.

.42. DeKvery (percent)— This is an estimate of the percent of the past eroded material 
that was actually delivered to the stream channel gysteTU-

43- Future erosion (yards)— This is the estimated volume of future erosion. It is 
determiined by taking area measurements in the field and calculatnig the size and 
volimie of potential erosion that would be generated. This question calls for an 
estimate, hut the estimate is based on field observations and measarements. For 
existing guiles, potential and existing landslides, and potential stream crossing 
waalicrats, it is possible tc estimate the volume of future erosion that is likely to 
occur.

- Tolimnes are easiest to estimate for potential stream carossnag washouts, 
because the fills placed in the channels when roads are bmlt axe fairly 
regular in shape, and you can assume most of the fill would eventually be lost 
if the culvert plugged, and the crossing washed out by fluvial erosion,

- Next, over steepened landings generate limited volumes of sediment when 
they fail by debris siding, and these quantities can be estimated fairly easily.

- Eaistmg, enlargiiig gullies lengthen, vriden, and deepen until they become 
stable, and the final ihnensioiis (hence volumes of future erosion) may be 
estimated- Indeed, many existing gullies that were formed during major 
storm events and still look raw may already be largely stable. Most sedtiment
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to be eroded from these featares may well be Ifraitei to p-adual bank retreat 
and collapse.

- Debris sides (landslides) generated from steep headwater swale areas 
(nsnally where they are crossed by roads) are Mmited in size at the point of 
origmation. However, debris slides generated at these sites often grow rancli 
larger as they move down the steep channels and scour debris from the 
channel bed. This may make their final volumes mmch larger than that 
estimated at the imtiatioii site itself. Use your best judgement, and base 
your volume predictions for such featares on occtnxences that have been 
documented or observed in your area. If your estiinate includes additions of 
material scoured from channels mi iownslope areas, ria these debris torrent 
mechanisms, make sure you differentiate the two sources on the check sheet.

- The future volumetric yield of large translatioiial landslides can be difficult 
to estiinate, largely because they move episodicaly, they move at 
unpredictaMe rates, and they occasionally become self-stabilizeii after 
moving for a period of time. Such shies typically are bounded by scarps or 
other natural features that place an upper bomii on the amount of material 
that is likely (or possible) to move iownslope and into a stream channel. 
However, this is an. upper Hmit and not a reasonable estimate of the expected 
future volume. Instetd, an estiinate is made of what portion of the mass is 
likely to move downslope before the feature eventuaEy 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. IPuture delivery (percent)— WiU future eroded sediment enter a stream channel? 
If any of the future eroded sediment wil enter a stream chaimel and could 
eventually be washed to downstream areas, then there will be deEvery. If all the 
eroded sednnent wil he stored on the slope and never move into the stream system, 
then there will l» 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 
flie stream chaaneL

45. (WjcLxD)— Measurements of the potential erosion feature, expressed as average 
width X length x depth. If the feature is complex, several differeiit measurements 
may be given to account for the entire feature. These measurements describe the 
area assumption ustd by field personnel to deteinrine fature erosion volumes.

46. Conmiciit an proMemCs)— The summary conments for each site generally 
describe the nature of the erosion problem and important site characteristics. The 
smmaaiy comments section will help the reader quicMy gain a feel for the site 
without having to read aH the detailed questions that folow.

47. Treatment iminediacy (H, M, 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 tHs coining wmter? Does erosion at tMs site 
serionriy threaten important downslope or downstream resources Ce.g., spawniiig or 
rearing areas)? Answer Mgh, moderate, or low flow means it is not urgent, but 
erosional problems or potential erosioii source should be coirected in the future).
The answer to this question helps field personnel to sumraarize how critical it is to
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perform erosioa control work at tMs site. This answer is based on the severity of 
fee potential erosion, its volniiie, its predicted activife level, and fee sensitivitj' of 
fee resources at risk,

48. Complejdty CH, M, D— A subjective estimate of fee cfifficulty of performing the 
recommended treatment. For example, a simple stream crossing exca^mtion or fee 
excavation of a small unstable fiuD, along the oatboard edge of the road wonld msually 
be categorized as low complexity. On fee other hand, a 1,000-cnbic-Tard excavation 
of a Humboldt log crossuif which will require constmctioii of a lower access road 
and dump truck endhaoliag may he classified as a Mgh complexity site. It is best to 
eijilain your reasons in fee comment section at the bottom of fee data sheet.

4i. Mulcli. area (square feet)— TMs is the expected area that will be bared by heavy 
equipment operations. This area may need mulchkig and seeding to control erosion 
after operations are complete. Many sites located away from stream Aamels will 
mot need feese tareatments. Only if bare sofl couli erode and be delvered to a 
stream chaimel is there a need to mulch and seed.

50. Possible treatmeiits— TP is placed next to recoinmended treatments. “Excavate 
sofl" is reserved for excavations where fee soil wifl be pennanently removed from 
fee site (thus, replacinf or instaffiug a culvert is not marked “excavate soil” because 
aE the dirt is placed back in the hole— if some dirt is pennanently removed, from the 
work site, then mark “excavate soil”).

51. Total TOlunie excavated (yards)— Hus is the total volume of material wHch 
mast be excavated from fee unstable fiUslopes or stream crossings at this site. TMs 
volume is used to help predict costs and equipment times needed to perform the 
excavation work. In adiitioii, it is used to help detemme whether eniDiaiilmg wiE 
be necessary to dispose of spoil from the site. Has is actually the estimated volume 
of material feat wfll have to be excavated from the stream crossing site to prevent 
fatere eroaon and sedimeiit delivery. In many cases, because the streambanks 
must be sloped hack to a stable gradient, sKghtly more sedunent wil have to he 
excavated from fee crossing fean would eventually fail or be washed away by fluvial 
erosion. The cotapiitatioiial field procedtirs for estinaatiiig excavataon volumes is not 
described here.

52. Voluone put back in (anMc yards)— THs is fee volume of material that is to be 
put back in the feole,” as in a new culvert mstaflation or a caflvert replacement.

53. Volmne removed, (enbic yards)— THs is the volume of excavated material that 
wfll not he put back into the excavation hole. A good example would he the 
excavation of unstable sideeast material—none would be put back in and all of it 
would he removed. Express feese numbers in cubic yards.

54. Tulmiie stockpiled (culbic yards)— Estiinate the amount of exca%'ated spofl feat 
can be stored onsite.

55. Volume eadhamled (cnbic yards)— Prom measurements in the field, the 
available storage volume is calculateci and compared to the total excavated volume 
to determme the need for endhauling equipiaeiit. If local storage is insufficient.
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additional storage sites wiE have to be found in iiearb5’ areas along the road.
^ Endhanlaif requires dump tracks.

56. Excavatioii production rate (cubic yarAs/br)— State the production rate 
{excavation rate) yon have used for this site to calculate the needed equipment 
hours. Use the comment section at the bottom of the page to itemize how many 
hours of each piece of equipment are assigned for each task and sub-task.

57. Ef nipnieittt hours— If a piece of equipment is to perform several dMerent tasks or 
subtasks, then list the individual times that combine to add up to total equipment 
time for each piece of equipment.

— Excavator Ckrs)— Estimated hours of excavator time needed for direct 
excavation at the work site. This estimate does not indude travel time or 
oSier nuscellaneous tasks.

- Boater (crawler trarfor) dirs)— Estimated hours of tcactor time needed 
for direct excavation at the work site. TMs estimate does not indude travel 
time or other miscellaneous tasks.

- Dump truciss Chrs)— Esttmated hours of dump truck time needed for 
endhaulmg excess spoil to stable storage locations.

— Grader Oirs)— Estimated hours of road grader time needed for direct 
excavation and road work at the work site. THs estimate does not include 
travel time or other ndscellaneoiis tasks.

- Loader durs)— Estimated hours of loader time needed for direct excavation 
at Ihe work site. This estimate does not include travel time or other 
ndscenaneous tasks.

- Backhoe (hors)— Estimated hours of backhoe time needed for direct 
excavation at the work site. This estimate does not include time for ■ 
travelling or other miscelaiiecnis tasks.

- Labor (krs)— estimated hours of laborers needed to perform' such tasks as 
culveit installatioii, culvert cleanmg, etc.

— Other— This category is reserved for any other tasks or equipment not listed 
above.

58. Connneiit on. treatment— Included in this comiiieiit section, are estima'ted 
equipinent hours needed for backhoes, dump trucks, etc. In addition, details for 
equipment or labor treatments and logistics may be onth-ned in thi.»! comment. You 
should try to fill this comment vrith useful iuformatioii.
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Attachment 4: Changed and Unforeseen Circumstances
I. THE “NO SURPRISES iULi”
Ihe “No Smpiises" rule (Enle) generally provides that, as long as the HCP is being properly 
implemented, the federal government will not require additional land or money from the 
permittee in the e%*eiit of nnforeseen circumstances, and that any additional measures to 
mitigate reasonably foreseeable changed circaimstaiiees wiE be Mmited to those changed 
circumstances spedficalj identified in the HCP (and only to the extent of the mitifation 
spedfiei in. the Plan).

The Rule has the foBowinf two major components;

1. Changed Circnmstaiices—If additional consenration and mitigatioii measuTes 
are deemed necessary to respond to changes in drcmnstances that were provided for 
in, the HCP, the landowner will be expected to implement the measures specified in 
fee HCP, hut only those measures and no others.

2. Unfojreseen Circmnstanees— The wildlife agencies will not require the 
commitiBeiit of additional land, water, or financial compensation, or additional 
restridions on the use of land, water, or other natural resottrces, even upon a 
finiiijg of -aiiforeseen drcumstances, mless the landowner consents. Upon a 
finding of uiiforeseeii drcumstances, Ihe wildlife agencies are lumted to 
moiificatioiis withm conserved habitat areas and the HCFs operating conservation 
profram. Additional conserration and mitifation measures will not involve the 
commitment of additioiial land, water, or financial campensation, or additional 
restrictions on the mse of land, water, or other natural resources.

“Changed drcmnstances” are those changes in drcumstmces affectoif a species or geographic 
area covered by an HCP, that can reasonably be anticipated by the landowner and'the wildlife 
agencies at the tame of preparation of the Plan, and that can. be planned for.

“Unforeseen circumstaiices* are those changes in drcumstaiices wMch are not “changed 
drcaiiTi.stances,” Le., those changes in cnrcnnistances affedang a species or geographic area 
covered by am HCP that could not reasonably have been antidpated by the laniowiier and the 
wiliMfe agencies at the time of the HCP development and that result m a substantial and 
adveifse change in the status of a species covered by the HCP. The wiMlife agencies bear the 
burden, of demonstrating that ■unforeseen circmmstaiices exist, usiiig the best available sci entific 
and commercial data avadlaMe, ami, consideriiig eertaiii specific frLCtors.

Consistent with the Rule and long-established agency practice, the HCP Impleioieri'talion 
Agreement (lAj includes provisions restricting the authority of tie agencies to require 
additional initiga’iioii measures from PALCO to provide for the conservation of ■the covered 
spedes.
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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 witMn wMch this plan is prepared.

' These ecosysiems are by no means static; they are ijorainic and are regularly impacted by 
various physical processes that shape and reshape the habitat for affected resident, transient, 
and migratoiy species whdch occupy those lands during some or aH of their natural history. 
Indeed, the many aquatic, avian, and terrestrial species for whose conservation, this plan is 
crafted evolved in close association with tMs ever-changiag mosaic of biological elements. 
However, cirainistaiices on indtistrial timherland may be much changed today from original 
natural coniitioiis, and the rate at wMch changes now occur from land management may be 
accelerated over evolutionary processes.

Briefly, the physical processes wMch affect the Modiversitj and landscape ecology of PALCO 
lands are usuaBy of low iatensity, and they are generaly quite cojofined m geographic extent 
and rignificanee of impact. Nonetheless, historically in some forest environmeats, physical 
processes have on rare occasions been of “catastropMc" mtensity, from the staadpoiiit of impact 
to individual plants and animals, and these can affect large areas of the forested landscape.
The very term “catastrophe* means a sudden, unexpected disaster, for which there can be no 
preparation. The term, intensity, periodicity, and scale of such “catastrophic" events remain, 
stochastic, impossible to predict, and they are inevitably differentially appHed aca-oss the 
landscape.

That physical processes can. significaaitly alter forest habitat has been a substantive 
considiration in the development of this Plan.. Below, we briefty snmmarixe why we believe 
such possibilides are sufficiently remote as to require no farther or additional land 
management restrictions beyond those described bdow as the appropriate response or range of 
responses to a particular changed carcumstaiice.

The human perspective of processes acting on the physical and biological envircinineiit is 
generally narrow and liimited, given the temporal and spatial context of the occurrence and 
frequency of such events. But it is important to understand the dynamics of the relationsHp 
between the physical processes at work in the forest enviroiiineiit and thrir effects upon forest 
habitat TMs undeistandiiif is enhanced by observing both the present rdationsMp and ttie 
physical record left in location geology, tree tings, soil profiles, relic tee disMbtitioiis, etc.

The marbled murrelet, the coho sahncni, the northem spotted owl, and other forest and aquatic 
species embraced wittiiQ tMs habitat conservation plan were oo doubt present in North America 
pdor to the arrival of the first Native Americans, and their populations were doubtless affected 
by changmg climatic conditions, just as were the first Mati%'e Aameiicans in North America (see 
Hoffecker, et al, 1993 for perspective). Indeed, the coastal areas of southern Alaska and British 
Columbia (and much of Washmgton), where marbled miarrelets are now most abundant, were 
under ice, and forests were absent, diiriiig tiie last glacial zaarima (see interesting presentation, 
in Helou 1991). Obviously, marbled mimrelets and other forest-related species subsequently 
successfully colonized the forests of these areas. Since then, they have persisted in the presence 
of forest processes, mcludiig the effects of fire and wind, flood, earthquake and landslides, on 
forest ecosystems and structure.
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Presented here is a short review of Hteratuxe on fires, windstorms, and other physical processes, 
and their effects on the coastal forests of the Pacific Northwest. In addition, our observations of 
forest stractare relative to these processes on PALCO lands are presented. This re%dew is not 
eiiaustive of the primaiy technical literature, althongii such references are cited, but in the 
mail relies on technical review articles. Unfcrtanately, the literature on tMs subject is derived 
lirom few locations in the region, and snmmaiy statements are necessarily general in nature.
The vast eroTromnental heterogeneity of the forests of the region compounds the difficulty 
encountered in any attempt to predict the likelihood or scope of these Muds of events, or the 
potential for the effects and impacts they may pose.

The relataonsMp between fire, flood, and other physical processes in the structure and 
composition of forest commnmties has been appreciated for a considerable period of time. In 
general there is a growing awareness of the role and importance of fire, and to a lesser degree 
windstonns and other more localized distuirbamce agents, in the maiiteiiaiice of animal 
communities and habitat within the North American landscape, induding the Pacific Northwest 
coastal forests (see e.g., FranMin and Djnness, 1973; Brown, 1085; Henderson et al., 1980; 
Monisoix & Swanson, 1990; Agee, 1991),

It is generally appreciated that fire events, especially catastrophic events, effect innnediate 
changes in vegetation structure and contained animal commimities (Qunm, 1990 and contained 
references). Such changes are sdso known for forest areas (Huff et al., 1985). There is little 
doubt that large, catastrophic j&res, windstorms, and other significaiit enviroiimental events 
have, just as did the eruption of Mt. Saint Helen’s, the potential to impact memfaeis of local 
animal comimmities through changes in supporting habitats- However, it is also quite apparent 
that the populations of many species have survived in the presence of periodic fixes, 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 populatiojis of 
snSdent size, distiibutioii, and coimectivity to successfully avoid concerns for genetic isolation 
and stochastic demographic events.

The Role and Effmcts of Fire

Ere can he a sigmficant agent in ietennininf forest structure in the Pacific Northwest, but its 
effects, intensily, 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 
spedft' the impacts of fiire on any given area. This is so because invaxiably, fires are not 
ujuformly distributed through time (Momson and Swanson, 1990), the areas affected often 
differ markedly .(Henderson et al., 1989), 'and the intensity and scale vary considerably 
(Henderson et al., 1989; Morrison and Swanson, 1990). Eegional examples of the role of fire 
over the past several hundred to thousand years demonstrate this variability.

The Olympic Peninsula of Washington., the site of the Olympic National Park and the Olympic 
National Forest, is well known for the large variation in rainfaD and plant communities. The 
Olympic Peninsula also provides important habitat for a variety of at-risk fish and wildlife 
species. Much of the forest of tiie Olympic Peniiisiila is theoretically within, the known daily 

range of nesting maxHed nmrrelets, for example. Generally, the western lowlands of the 
Olympic Peninsula, an area of significant rainfall, are withm the Sitka Spruce Zone, while the 
eastern ami northeastern lowlands, areas of lower rainfall are within the Western Hemlock 
Zone (FranMin and Dymess, 1973: Henderson et al., 1989),
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Fire is relatively unimportant as a process ia the Sitka Spruce forest, where a fire retain, 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 relativ»ely smaE in 
area (Huff et al., 1985). la contrast, in the Western Hemloct forest, fire is a significant process 
ia the ecosystem; most areas in this forest tj^pe have burned several times in the last 700 years. 
Yet, even in tMs area, the fire retuni rate, for large intense fires, is 234 years. Ihe last 
catastropMc fire in this area of landscape proportions only bumed about 2,700 acres 
(SendersoB et al., 1989).

The relatively infrequent occurrence of significant fire events in the wet lowland Sitka Spruce 
Zone on the Olympic Peninsula (Henderson et al., 1989) is likely representative of the role of 
fire in this zone from sduthem Alaska to northern CaMomia, where it blends into the coast 
redwood forest, a special iype of the Sitka Spruce Zone (Franklin and Dymess, 1973). TMs is a 
commuiiily of long-Hviag 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 
Sain, Forest reprod-uetion is from downed logs and seedHngs, and there are few places where fire 
has allowed Douglas-fir to establisti.

' Along the Pacific Coast ia WasMngton and Oregon, the Western Hemlock Zone lies inland from 
the Sitka Spmce Zone and is usualy drier than the latter zone. As shown, fires are more 
common and more intense withuj, the Western Hemlock Zone. However, within tMs zone, there 
is a gradient in the intensity, scale, and frequency of fires (Agee and Edmonds, 1992), and 
perhaps all of tMs zone has burned over the past several hundred years. Douglas-fir is often 
dominant or the sole dominant in rural stands and Douglas-fir dominates large forest areas 
(Franklin and Dymess 1973), Along much of the Oregon coast, fire intervals vary from 90 to 
150 years, to 500 years inland 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 determiniag the stmcfture of coast redwood forests, indeed, Franldin and 
Dymess (1973) state “Almost all the large [coast redwood trees] bear massive scars suggestnig 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 
occurrence. They report fire intervals of 50 to 500 years m the coast redwood region. Other 
authors have reported low mtensity fires in the redwood zone may have return intervals as low 
as 12 to 20 years. However, stand replacing fires are apparently vejy rare events.

Site-specific susceptibilities to jSre are evident in. the redwood forests of northern CaMomia.
For example, compared to aHuvial flood-plaii areas, fire is likely to be more commoii in, areas of 
topograpMc relief withm the coast redwood forests (e.g., lidgetops). On PALCO lands, although 
there are specific site or stand peculiarities, fire scars axe commoiily evidenced on large coast 
redwoods and Douglas-firs, indicating both the widespread occurrence of fire and the particular 
resistaiice of these mature trees to con sumption by fire. In some oM-growth stands on PALCO’s 
lands, however, distiiict age classes axe evident. Hiese observations suggest the presence of a 
relatively stable old-growth coast redwood forest subject to fires of moderate intensity, b-at 
occtiniiig on a scale of centories. Again, the implication is that fire, although present, is not 
leadJng to stand destruction and replacement, except on a scale of centuries.

In light of this analysis, it is not reasonably foreseeable that stand-replaciiig fires will occur on 
PALCO’s lands duruig the fife of tHs conservation, plan. Thus it is unnecessary to provide for
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new, different, or additioiial mitigatioii or conservation, mclniiiig manafement restrictions or 
reserve configuratioiis based on any speculation that such effects could occur.

Fire Changed Circumstances

Wildfires (mduiing, but not limiteci to, those originating from timber operations and presaribed 
bu-rm'ngj that cover 20 percent or more of a planning watershed but are 5,000 total acres or less 
constitute ehanfed arcumstajices.

In order to mitigate the impact of snci changed drcumstance fires on aquatic species, PALCO, 
in cooperation and consultatioii with the wildlife afencies, wil conduct an expedited watershed 
analysis on the hydrologic unit impacted by any chanfed ciraunstance fire.

The analysis wil start as soon as the requisite personiiel from PALCO and the wildlife agencies 
required for the analysis can be made available. If watershed analysis has been performed 
preriotisly for such an HU, then the affected area wil be revisited. If the area has aot been 
analyzed prior to the changed drcnmstance, then it wil be made a priorily for analysis.

If multiple fire changed rircumstances occur close enough to each other in time such that the 
response wiE be sipnficantly delayed due to lack of avaflaMe personnel, PALCO will confer 
with the wildlife agencies to prioritke the analyses wMch have to be conducted as a result of 
the changed aramstance.

The outcome of watershed analysis wiE be the development of appropriate measures to 
minimize, to the extent practicable, the oconrence of sediment inputs that could accumulate 
with the fire event and exacerbate negative impacts to the waters ami aquatic covered species. 
As required by the watershed analysis process, lie wflclife agencies shall establish the site^

Ongoing covered activities may continue to utffize the existing Aquatics Conservation Plan 
meastcres tmtfl. the new prescriptions are developed. However, as the wiMlife agencies deem 
necessary, in CMnsultatioii wilii PALCO, measuxes will be promptly implemeiited to mminme 
adverse effects prior to completion of the watershed analysis.

Fire Unforeseen Circumstances

Eire unforeseen circomstances constitute any fire as described above that covers more than 
5,000 total acres.

The RoleanaSffecisM Wind

Wmistorms can. be a major process in the coastal forests of the Pacific Northwest (Agee and 
Edmonds, 1992; Henderson, et al., 1S89). Once away from the coast, wnidstoniis are not as 
regionally importaiit, although limited areas of Mow-downs and damage along stand edges do 
occur.

In the Sitka Spruce Zone, windtiirow may be the p-rimaw distairijance factor acting on the 
forest, ts opposed to fire in dner, more iDdand areas (Agee and Edmonds, 1992). TMs degree of 
importance is identifiei for tMs zone from Oregon, north through southeast Alaska, where large- 
scale windfiirow events are likely to occur several times each centwy. {Jenerally, the same area 
is not affected by each storm. Local topography affects the pattern and severity of wiadthrow. 
On PALCO lands, wmci-faEeii trees sure a conuaori, but localized, occurrence. Windtbxow in 
riparian leave strips ox buffers occurs and is expected in the future, but such vriadthxow is 
aknost always Hmited to individiaal trees or groups of trees. SmaH-scali wfndthrow is
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wiftdthrow which causes less impact than the complete blowdown of 200 feet, measured along 
the length of the stream, of trees witMn the riparian zone of Class I and Class 11 streams. This 
small-scale wmdtkrow is a normal and expected part of the forest ecology and was 
contemplated when the mitigation measures for this Plan were designed. SmaB-scale 
windthrow is not expected to have a signdficant adverse impact on stream shading or water 
temperateres and will have the beneficial effect of rntrodncing large woody debris into streams 
that cmreritly lack this habitat forming element. Thus, small-scale windthrow 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 spedes (Lisle, 1998, in press).

Windthrow Changed Circumstances

A windstorm winch results in the complete blowdown of between 200 and 500 feet, measured 
along the length of the waters, of the trees within, the EMZ of any Class I ox Class II waters is a 
changed ciraunstance.

In order to mitigate the impact of such changed circnmistaiice windthrow on aquatic species, 
PALCO, in cooperation and consultation with the wildlife agencies, will conduct an expedited 
watershed analysis on the hydrologic unit impacted by any changed crraunstance vrindthrow.

. The analysis wiB 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 anea 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 cdrcmastances occur close to enough each other in time such 
that the response wil be significaatly 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 drcuinstaiice.

The outcome of watershed analysis wfll be the development of appropriate measures to 
imiuinize, to the extent practicable, the ocantrence of sediment inputs that couli accumulate 
with the fijre event and exacerbate negative impacts to the waters and aquatic covered species. 
As requirei by the watershed analysis process, the wildlife agencies shall establish the site- 
specific prescriptions for impleineiitatioii upon the completion of the watershed analysis. 
Ongoing covered activities may contiinie to utilize the eadsting Aquatics Conservatioii Plan 
measures until the new prescriptions axe developed. However, as the wildlife agencies deem 
necessary, in consultatioii vdtii PALCO, measures will be promptly implemented to minimize 
adverse effects prior to completion of the watershed analysis.

Windthrow UNfORESEEN Circumstances

A windstorm which results ia the complete blowdown of more than 500 feet, measured along 
file waters, of trees wittie. the RMZs of any Class I or Class II waters is an unforeseen, 
circumstance.

The Role and Effect of Landslides

Landslides are known to have local and. often significaiit impacts on plant commiiiiities (e-g., 
Brown, 1985). Dependiiig upon their severity and scale, landslides can open up areas within 
otherwise contumous and closed forests for new reproduction. In addition, landslides are an 
important source of gravels and cobbles in, streams. Evidence of landslides is observed more 
often in areas of Mgh topograpMc relief with unstable surface soil profiles.
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Within the area of the coast redwood forest of northern Califomia, the effects of landslides in 
creating gaps for new reproiuctioii are of greater significaiice 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, hut these events are both impossible 
to predict and tmlikely to have a cunninlatively significant effect upon teirestrial species, given, 
their wide distribution over the landscape and limited individual scale. By contrast, landslides, 
depending on their magnitude, can have a significant negati-ve effect on aquatic invertebrates 
and fish.

Accordingly, conser»‘ation and mitigation meastares for aquatic speries witMii this plan were 
designed boih to address sediment and other habitat effects from past landslides and, through a 
comprehensive series of stream buffer presaiptioiis, land management restrictions, geologic 
surveys, and sediment momtoxing, to avoid significant adverse impacts from managemeiit- 
induced landslide and mass wasting events in the fature. Landsldes wHch cause significant 
alteration of the in-screain habitat condition to less than 10 perceni of the total length of aH 
Class I and Class 11 sireaias in any planmng watershed are part of the ordmary ecology of llie 
forest and are adequately addressed by the esisting conseiratioii and mMgaticija measures.

Landsude Changed Qrcumstancbs

A landsKde or landsKdes that cause, or are substaatially Ekely to cause, alteration of 10 to 80 
percent of the iastream condition in any Class I water, and a landshie or landslides that cause, 
or are substantially likely to cause, alteration of 10 to 80 percent of the iastream condition of 
the total length of aE Class U waters in a planning watershed constitutes a changed 
circumstance fox the planning watershed or watersheds where the landsKdeCs) occurreii up to 
the level at wHch the landsKdeCs), become an unforeseen circumstance.

In order to mitigate the impact of such changed circmnstance laiiiMiie(s) on aquatic species, 
PALCO, in cooperation and, consultatioii with the wildlife agencies, will conduct an expedited 
watershed analysis on the hydrologic unit impacted by any changed cdrcumstance landsfideCs).

The analysis uril begin as soon as the requisite personnel from PALCO and the wildMe 
agencies required for the analysis cm be made available. If watershed analjiis has been 
perfbrmei previously for such an HIJ, fiieni the affected area wil be revisited. If the area has 
not been analyzed prior to the changed, ciccunistaiice, then it wjill be made a priority for 
analysis.

If multiple landsIideCs) changed circumstances occur dose enough to each other in. time such 
that the rehouse will be significantly delayed due to lack of available personnel, PALCO wfll 
confer with the wildlife agencies to prioritijse the analyses winch have to be conducted as a 
result of the changed arcnmstance.

Hje outcome of watershed analysis will be the development of appropriate measures to 
miiaiiuze, to the extent practicable, the occaxrence of sedinieiit inputs that could accumulate 
with the landsHde event and exacerbate negative impacts to the waters and aquatic covered 
species. As reqriired by the watershed, analysis process, the wildlife agencies shall establish the 
site-specific prescriptions for implemeiita'lioii upon the completion of the watershed analysis. 
Ongoing covered actirities may continue to utilize the existing Aquatics Conservation Plan 
measures until the new prescriptions are developed. However, as the wildlife agencies deem
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necessaTi', in consultation with PALCO, measures will be promptly implemented to miniinize 
adverse effects prior to completion of the watershed analysis.

Landsudb Un=oreseen Circumstances

A landslide or landslides that cause, or are likely to cause, alteration greater than 80 percent of 
the iastreain condition in any one Class I water in a plamung watershed, and a landslide or 
landslides that cause or are substantially likely to cause, alteration p-eater than 80 percent of 
the iastreain concfitioii of the total length of aH Class II waters in a planning watershed 
constitute ao unforeseen cxrcmnstance.

The Role and Effects of Floods

Although the impacts on forests from flooding are generally recogimei (Brown, 1985), the 
effects are apparently localized- Because most streams on PALGO’s lands are partially or 
totally contaiied (i.e., flow through narrow river valleys) the total area exposed to potential 
flooding is limited. The experience of ohserring large trees floating in flood-stage rivers and the 
changjng 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 sedthnent, cany fine sediments and nutrient onto 
floodplains, dean spawning suhstrates of silts and sands, and produce scour that leads to the 
d-Bvelopmmt of pools and other habitat. Chamgiag river courses also periodically provide 
opportunities for the establshment of new stands of trees within the coastal areas of California, 
Oregon, and Washington.

Withiii the Coastal Redwood Zone of northern CaMomia, floodmg is important for providing 
opportunitieE for the estabhslunent of new redwood stands (FranHin and Dymess, 1973). The 
rich alluvial terraces along river courses provide ideal growing eonditioiis for coast redwoods, 
evident in the high-quality, oM-growth stands present in many river-bottom areas. Although 
many such stands persist for hundreds of years, all are subject to partial or complete 
eliminaliDn during major flood events. In fact, rather than a concern fox eliiiimatioii of habitat 
values, these processes are seen as habitat-enhancing for many species—i.e., the recrnitnient of 
large woody debris into riverine systems for salmoirid habitat structure and improved 
watercourse morphology, etc. The aquatics component of the HOP reeognixes the dynamic 
nature of stream courses and already accounts for effects of flood by, for example, significantly 
irestrictiiig harvest adjacent to Class I and H streams and thus allowing for natural processes to 
nutigate the effects of flooding. A central component of the aquatics strategy is a watershed 
assessment process which will result in watershed-by-watershed prescriptions on activities 
adjacent to stretm courses and reflecting the specific geomoiphology of each watershed. Hms, 
the watershed assessment will result in specific prescriptions in those watersheds. For 
example, watershed analysis will identify road segments and bill slopes at high probability of 
deMveting sediment to streams and. will identify management mitigatioiis to address these 
problems.

Floods wMch are less in magnitude than a 50-year recurrence interval event (i.e., less that a 50- 
year flood) are part of the expected normal ecology of the forest. The piitigatioii and 
conservation measures in the Plam, as described in tMs 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 circmnstsaace floods on aquatic species, PALCO, in
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cooperation and eonsultationi with the wildlife agencies, will conduct an expedited watershed 
analTsis on tiie hydrologic imit impacted by any changed circTOistaiice floods.

The analysis wiU start as soon as the requisite personnel from PALCO and the wildlife agencies 
required for the analysis can be macie awailable. If watershed analysis has been performed 
pmionsly for such an HU, then the affected area will be revisited. If the airea has not been 
prerfouslj' analyzed prior to the changed circumstance, then it wlH be made a priority for 
analysis.

If multiple flood changed circumstances occur close enough to each other io tnne such that the 
response will be sigafflcantly delayed due to lack of aTailable personnel, PALCO will confer 
with the wildlife agencies to prioritke the analyses wMch have to be conducted, as a resiilt of 
the changed eircnm.stancft.

The outcome of watershed aiial3?sis will be the development of appropriate measures to 
minimize, to the extent practicable, the occunrence of sediment inputs that comli accMnnflate 
wilh the flood event and exacerbate negative impacts to 111.0 waters and aquatic coveted species. 
As requirei by the watershed analysis process, the wildlife agencies shaE establish the site- 
spedficpreiscariptioiis for implementatioii upon the completion of the watershed analysis. 
Ongoing covered activities may continue to utilize the existmg Aquatics Conservation Han 
measures until the new presaiptioiis are developed. However, as the wililfe agencies deem 
necessary, m consultatioii with FALCO, measures will be promptly mplementei to roimmize 
adverse effects prior to completioii of the watershed analysis.

Flood Unforeseen Circumstances

A flood wMdti is greater in magnitude than a 100-year, recun-eiice-iiittrral flood event is an 
unforeseen drcmnstaiice.

The Role and Effects of Earthquake
The region in wMch PALCO’s lancis are located lies in an area known for frequent, but 
generafly smal, earthquakes. Ihe San Andreas fault passes wittnn 50 lafles ofehore of most of 
PJlLCO's lands, pud several smaller, less-significaat faults are fotmi ttorougiioiit the region. 
Because earthquakes are quite cojmnon, they are generaDy of a relatively insigruficaiit 
magnitude, on average of approsamately Richter scale maguitttde 2. Occasionaly, more 
significajit events occur, but of course, they are impossible to predict. For example, in April of 
1992 three eartliquakes of magiaitttde 6 or greater on the Kchter scale occurred, in relatively 
short succission. These earthquakes produced ground shaMng of sufficient magnitiide to sever 
a gas line, resultiiig in a fire wMch destroyed the Scotia Shopping Center near PALCO’s 
headquarters tad offices. No stand of trees of any age is documented to have been downed as a 
result of the April 1992 earfliquaki, or any other recorded earthquake event. WMle, it may be 
speculated that localized landslides or other earth movements resulted from tlie earthquake, 
there are no data to document that tMs ocranxed cm PALCO lands

Earthquake'caused landslides, if any, would occur in areas of Mgh topographic relief and with 
unstable surface soil profiles. These areas are already mapped and are subject to numerous 
mititgations, other naanageinent measures, and restrfetioiis as provided in tMs plan to prevent 
or mlMiaize their occurrence and, if they do occur, to minimize their impact. While the 
coimectioa. has never been made on PALCO lands, it is also possible that some trees have faJlan 
as a result of earthquake activity. Paflen. trees located in the forest are generally attributed to 
windthTOw effects. In the aggregate, from whatever cause, faHen trees are not significant
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ettough in a number or volume to require additioiial mitigatioiis and/or cbanges in the 
management scenario or restrictioiis outlined in this plan.

Landslides caused by earthquakes will be addressed pursuant to the “LanisMe” subsection of 
tMs “Changed CircmBStances” section. Earthquakes of Hgh enough magnitade to substantially 
alter habitat status or require additioiial conservation or isitigaticiii measures other than 
respondiag to landslides caused by such earthquakes are not reasonably foreseeable dirrinf the 
life of the HCP.

The Role and Effects of El Nino and Oil Spills

The mnrrelet, one of the focus species of tMs Plan, is a seabird. The coho sakaon, cMnook 
salmon, and other fish spedes covered by tMs Plan are anadromous. Obviously the eonditioiis 
at sea, where these species spend tauch of their Eves, axe importaDt in any evaluation of 
potential habitat changes. The ocean offehore of PALCO tunherlanis serves, as weH, as habitat 
for many invertebrates and fish wMch. may be prey sources for murrelets and raptors or are 
otherwise covered under the Plan. Humboldt Bay National Wfldlife Eefiige was establshei in 
1989 in. recogrdtioii of the area’s unique fish and wildEfe values.

The risk of an ofl spiU incident in the area is probably greatest in developed ports. For example, 
HomboHt Bay has been identafiei as a “faeflity transfer area” by the CDPG Divisioii of Ofl SpiU 
Prevention and Eesponse. (Statewide Coastal Protection Review, Eeport to CaEfoinia 
Legislateire, 1995.) MiKoiis of f aloas of ftiel are transported through HimaboHt Bay annualy 
m as many as iO deKveries each year.

Nonetheless, despite the potential risk for large oil spills, historically, most spiDs have been 
smal- The average spiH volume has been calculated to be 77 galons, or 1.8 barrels. In one 
study by CDFG, most spxUs were reported to be in the 5- to 25-gaIloii range firom 1984 through 
1991, the last period for wMch figures could be obtained.

"While such events may be reasonably foreseeable—inasmiich as over the same 7-year period as 
many as 150 spfll iadients of some sort were documented— most such events were not of the 
sort wHch wouli result in substantial adverse change, or indeed in. any measurable change, in 
the status of the spedes covered under this plan. However, larger, less frequent oil spills cause 
more significant effects than the small spills summarized above. For instance, in November, 
1&97, the MN Eure spiEed about 4,500 gaEons of fcel oil in Humboldt Bay, and the ofl spread 
outside the Bay into areas of the Pacific Ocean that contained nrorrelets. Niue marbled 
nrarrelets were documented as kflled by this spill, and the actual mortality was probably 
several times higher, because some carcasses would likely have been lost at sea, and some of the 
caxcasses that washed up on shore would likely have been removed by scavengers or not found 
for other reasons (Burger and Fiy, 1993). An assessment of the natural resources damages 
resnltoif from the MN Eure oil spiQl is in progress, ho. tMs type of iaddent, the msponsiHe 
party is liable under the Ofl Pollution Act to restore, rehabilitate, replace, or acquire the 
eqmvaleiit of the injured natural resources. In similar cases, the compensation has iavolved 
acquisition and preservation of znarbled mnrrelet breeding habitat (Welsh, D, February 17,
1999, Personal Communicatjoii, WadMe Tojdcologist, USFWS, Sacramento, CA).

Marine ofl spiBs are outside the control of PALCO, and the habitat affected by oil spills is not 
under PALCO’s management. Conservation measures and mitigatioitt contahied. in the HOP 
will protect most of the Mgh-quaEty breecHiig habitat on the PALCO property. Therefore, no 
additional changes ia HCP measures are necessary to mitif ate for the effects of oil spills such as
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those described above. An oil spill of sucla magnitude as to cause such significaiit adverse 
impacts to the unnrelet or anj other covered species that additional conservation or mitigation 
measures are recjnrrei on the HCP area is an unforeseen circumstance.

El Nino, the warm water current that flows across the South Pacific and causes temperature 
and rainfaB changes throughout the Pacific Northwest is a changed circumstance- However, 
the Plan was developed duimg an El Nino event. Thus this Plan contains aE mitigation 
necessary to respond to another El Nino event of the same magnitude as occurred in 199? to 
1998. An El Nino event of greater magnitude than occurred in 1997 to 1998 is an unforeseen 
circtunstance.

LEGAL CHANGED CIRCUMSTANCES AND UNFORESEm CIRCUMSTANCES
Now Ustina ofSmcl&s Not Covered Under Federal or State Permits
The preamble to the no surprises rale states that the Mstibag of a spedes as endangered or 
threatened may constitute a changed circmnstance-

The wildlife agencies shaB immediately notify PALCO upon becoming aware that a species 
which is associated with habitat found on the covered anis and wMch is not a covered spedes 
(am imcovered sped.es} may fee or has been proposed for fisting.

Upon receipt of notice of the potential listing of an imcovered spedes, PALCO may, but is not 
required to, enter into negotiations with the wildlife agencies regarding necessary 
modfficatioiis, if any, to the Plan required to amend the applicable federal and/or state permit to 
cover the covered species. If PALCO elects to pursue amendment of the applicable permit, the 
wfldlife agencies will provide technical assistance to PALCO to identify any modifications to the 
Plan that may be necessary to amend tide applicable federal or state permit.

In detennioing whether any further conservation or mitigation measures are required in order 
to amend the affected permit to authorize mcidental take of such uncovered spedes, the wildlife 
agencies shall consider the conservation, and mitig'ation measures already provided in the Plan 
and cooperate with PALCO to nfinimize the adverse effects of the fisting of such uncovered 
spedes on the covered activities consistent with Section 10 oflBe FESA or CESA, as required by 
Section 6.L5(b) of the IA.

Ones a fiiiay be warranted” finding is made by the applicable wildlife agency or the CDFG, the 
wilifiife agency shall use its best efforts to identify any necessary measures to avoid 

the Kkelihood of jeopardy to or take of (the “no take/no jeopardy measttres”) the uncovered 
species. The measures shah, be developed ia consultation, with PALCO.

If PALCO and the applicable wildlife agency cannot come to agreement on the “ho take/no 
jeopardy” measmes, PALCO may invoke the alternative dispute resolutSoii process set forth in 
Section 9.2 of the IA.

If the applicable federal and/or state permit has not been amended to include the uncovered 
spedes at the time the species is listed, then PALCO shall implement the “no take/no jeopardy” 
measures identified by the wildlife agencies until the appEcable permit is amended to include 
the uncovered species or the wildlife agencies notify PALCO that such measures are no longer 
needed to avoid the likelihcjod of jeopardy to, take of, or adverse modification of the designated 
critical habitat, if any, of the uncovered species.
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Changed Circurnsmnces To Address Suspension, Revocation or Relinquishment of Either the NMFS 
or USER'S Federal Permit
If either the USFW’S or the XMFS federal permit is suspended, revoked, or relmqmshed in 
accordance with the procedures in the IA, the wildlife agencies wfll reevaluate the remaining 
federal permit to enstn-e tha: contmaation of one or more of the covered acci\ities is not Hkely to 
jeopardize, take, or adverse]}' the cxitical habitat, if any, of the covered species listed under
the fESA and included on the suspended, revoked, or relnqiiisheci pennit (the “affected covered 
species”). The appKcable wildlife agencies wifl identify any modifications to the covered activities 
in consultation with PALCO needed to avoid take aii'd/or jeopardy to the affected covered species. 
If PALCO disagrees with the modificatioiis to covered activities identified by the wildlife agencies, 
PALCO may invoke the ffispute resolutioii process provided under Section 9.2 of the LA. without 
■araivin,g its tight to seek judicial review of any applicable agency dedsion. PALCO shall 
mplemen.t any identified modifications to the covered activities until USFWS or NMFS notifies 
PALCO in -writing that modifications to the Plan covered activities are no longer required to avoid 
the HkeMhood of jeopardy to, take of, or adverse modificaMori of the designated critical habitat, if 
any, of the affected covered spedes, the suspended federal permit is remstated, or PALCO apples 
for and is issued a new EESu4 Section 10(aXl)(B) pennit covering the affetied covered spedes.
Any modifieatioii required by the -wildlife agencies shall, to the marimutn extent feasible, 
miPimge impacte to covered activities consisteiit vdth this Plan and the LA
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