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survey Desisn and Procedure 

This procedure was developed to allow rapid collection of 
vegetative information on a stand level while maintaining 
consistency and accuracy of information by field personnel. 
This technique will not be used on young, managed regeneration 
stands, but rather on older managed or unmanaged stands. 

In order to implement the above parameters for this survey, three 
things must be remembered by field personnel: 1) measurements will 
be by estimation; 2) estimators must continually calibrate their 
eye (by actual measurement) to assure that estimates fall within 
acceptable limits; and, 3) it is not the intent that the estimator 
visit every tree once they have calibrated their eye to the 
accuracy standard of this survey. As much information should be 
gathered from plot center and centerline of the transects before 
seeking a better vantage point. 

Estimation will provide a rapid way to gather survey information. 
The person doing the estimations needs to take actual measurements 
in order to maintain consistency and be within acceptable accuracy 
limits. At a minimum, actual diameter, heightllength, etc. 
measurements should be taken on the first plot and transect of each 
stand. The estimator should continue to take measurements 
throughout the stand to ensure that estimates are within the 
appropriate accuracy range. 

Below is the recommended procedure for constructing the vegetative 
survey maps. 

Prior to field installation, stand packets should be put together. 
They should include an aerial photo of the stand to be surveyed and 
a copy of the compass bearings and distances from the starting 
point to each plot. Also, a map of the area with compass bearings, 
distances and plot numbers drawn in should be taken into the field - only copies will be used in the field, originals should be left 
in the office. 

In drawing the survey map, plot locations should be established in 
such a manner so they are random and equal distance apart. 
Interior and edge area need to be sampled. Determine azimuths 
between plots and route of travel. Transect center lines will 
radiate along inter-plot azimuths. 

Travel between plots should be such that there is an equal 
dispersioh of transects running perpendicular, parallel and at 
acute angles to the slope. Transect lines should not be placed on 
contour or fall lines. 

The following is the recommended sequence for installing the 
vegetative data plots in the field (see figure 1). 

1. The starting point of the stand survey should be clearly 
flagged and marked (i.e. "Stand 1-1, start"; "185' @ NE 30 to 
plot 1"). 



2. Record plot data using appropriate codes and within 
accuracy standards (see Appendix A). 

a. Estimate 1/20th acre plot (26.3 foot fixed radius) 
for canopy closure, total shrub cover and ground 
cover species. All species present will be 
identified and the appropriate information recorded. 

b. On the regeneration plot (l/lOOth acre - 11.8 foot - 
fixed radius plots), carry out a group tally of 
live trees less than 4" DBH by species. 

c. Begin the regeneration and live tree tallies at 0 
degree azimuth (North) and proceed in a clockwise 
direction. 

3. Estimate stand classification after completing all of the 
sample plots in a stand, determine and record Stand Plant 
Association and Clumpiness (%) .  

4 .  Move on to the next stand. 

Enter date and sign all exam cards at the bottom. 

figure 1. Example of vegetatim plot map. 
(enlarged 300% from Rgure 3.4 of W H W  

From aerial phom and discussion withthe 
dtfsforester, the stand Is determined to 
be relativelyhomogeneous. therefore, 1 plot 
per four acres is required. Since the stand 
is 46 acres, 12 plots wlllbe necessav. 



Instructions for Vesetation Data Card 

The following instructions are for the vegetation data card. This 
card will be used to complete a vegetative structure exam at a 
quantified mwalk-throughw level. Information from this exam will 
be used in part for the Snag Management and Dead/Down Woody 
Materials programs implemented in accordance with the Wildlife 
Habitat Management Plan (WHMP). Information collected at this 
level of the exam will be by ocular estimation and will have a 
broad range of reliability. 

Number of Plots Rewired Per Stand 
The number of plots/transects required for each stand will be 
variable. By evaluating aerial photos and other information 
sources, heterogeneity or homogeneity of the stand should be 
determined. - If the stand is considered homogeneous throughout, a coverage 

of about 14% of the total area, or 1 plot per 5 acres, is 
satisfactory. - In a relatively homogeneous stand, a coverage of 17.5%, or 1 
plot per 4 acres, will be adequate. 

- For a heterogeneous stand, 23% total area coverage is 
necessary, this equates to 1 plot per 3 acres. 

~stablish a triangular shaped series of plots within a stand when 
the stand shape allows it. When a triangular series of plots is 
not feasible, eg. long, narrow stands or highly irregular stands, 
establish a series of plots that effectively sample the attributes 
of the stand. Established plots should sample the general 
condition of the stand, including core and fringe areas. Mark on 
a map the locations visited and the route of travel within the 
stand. 

Stand Level Attributes and Definitions 

Stand Identification 

1. Area Identification - Any information which should be 
included to allow for easy future re-location of the 
stand and the plots within. 

2. Stand Number (3 digit) - As designated on Figure 3.4; 
Management Stands of the Lake Chaplain Tract, in the 
WHMP. Record individual stand numbers for 
delineated stands which are surveyed. 

3. Photo # - Record photograph number, year of photo and 
other identifying codes for photos used to assess stand 
characteristics. 



1. SLOPE (3-DIGIT) - Record the average slope ( % )  of the 
major portion of the plot. 

2. ASPECT (1-DIGIT) - Record the average direction towards which 
the plot slopes. 

Code Stand Direction 
1 - North 
2 - Northeast 
3 - East 
4 - Southeast 
5 - South 

Code Stand Direction 
6 - Southwest 
7 - West 
8 - Northwest 
9 - Level or Rolling 

3. Tope SITE (3-DIGIT) - The first digit describes the slope 
position of the plot as a whole, the next two digits describe 
slope configuration with respect to the vertical and 
horizontal plane. Record the second digit for vertical 
plane slope configuration. The vertical plane is the direction 
in which water runs downhill. The third digit indicates the 
slope configuration in the horizontal plane (perpendicular to the 
vertical plane). 

Slope Position Slope Configuration 

Code Descri~tion Code DeScriDtion 
1 - Ridge top - 1 Convex 
2 - Upper 1/3 slope - 2 Flat 
3 - Mid 1/3 slope - 3 Concave 
4 - Lower 1/3 slope - 4 Complex 
5 - Valley bottom 
6 - Flat 

4.  ELEVATION (2-DIGIT) - Mean stand elevation in hundreds of feet. 
Record the first two digits (i.e. 6200 elevation - record code 
as 62) 

Stand Classification 

1. PLANT ASSOCIATION - Record the predominant plant 
association for the stand as a whole as determined from the 
plant indicators identified on each plot. This should be 
completed after the stand has been surveyed. 

2. REHNANT TREES - Remnant trees are small components (less than 
5 trees per acre) that remain following harvest activity or 
natural disaster. Remnant trees are usually the oldest and 
tallest component of a new stand. From aerial photos, 
determine the total number of Remnant Trees per stand. 

3. STAND STRUCTURE/HISTORY (3-DIGIT) - Describes the number of tree 
canopy layers, existence of shrub and herb layers and history 
within a stand. The first digit indicates numbers of tree 



layers, the second digit - shrubs/herbs, and the third digit 
stand history. 

Descri~tion 
0 No tree layer. 
1 Single layered. Only one tree layer exists. 

Stand canopy makes up the average maximum height of 
the stand. 

2 Two layered. LAYER 1: Trees whose height 
is equal to or greater than 66% of 
the average maximum height of the 
stand. 
LAYER 2: Trees whose height is 66% 
or less than the average maximum 
height of the stand. 

3 Multi-layered. Relates to uneven-aged stand 
where there is no evident break in canopy layering. 

The average maximum height of a stand is the average 
tree height of the top third of the stand, calculated 
after taking out any heights that are obviously taller 
(remnant trees) than the general canopy. 

The second digit relates to shrub and herb layers present 
in the understory. 

Code Descri~tion 
0 None. Shrub and herb layers are absent. 
-3.- Shrub. Only a shrub layer exists. 
2 Herb. Only an herb layer exists. 
3 ShrubIHerb. Shrub and herb layers are present. 

.The third digit relates to stand history regarding 
management or wildfire. Enter one of the single digit codes 
shown below to document previous management activity or 
natural catastrophic events that have effected a significant 
proportion of the stand, e.g. wildfire, blowdown, etc. 

3 No evidence of management or natural catastrophe. 
2 Management has occurred on the site within the 

last 20 years. 
3 Management activity occurred on the site more - 

than 20 years ago. 
4 There is evidence of natural catastrophe. 
2 There is evidence of natural catastrophe and 

management within 20 years. 
6 There is evidence of natural catastrophe and 

management more than 20 years ago. 



Plot and Transect Attributes and Definitions 

Information will be recorded as line items for Canopy Closure, 
Shrub, Herb, Established Regeneration (less than 4" DBH), Live 
Tree, Dead Tree and Down Woody Material on fixed and variable 
radius plots, and fixed length transects. 

Fixed Radius Plots (Canow Closure, Total Shrub. Plant Indicator 
and Tree Reaeneration plots, and Standinq Dead 
Tree tallv) 

Fixed radius plots that are 1120th acre (26.3 foot radius) will be 
established to estimate Canopy Closure, Maximum Canopy Height, 
Total Shrub Cover (Total Wildlife Hiding Cover), Plant Indicator 
Species Cover and Standing Dead Tree tallies. The plot center for 
the fixed radius plot will also be the plot center for the variable 
radius plot and the starting point of the next transect. Transects 
will run from one plot to the next and will be 300 feet long x 100 
feet wide (30,000 sq. ft.; 0.69 sq. acres). 

CanoDy Closure (3-digit) - Estimate the average tree canopy closure 
at each fixed radius plot point by taking 2-3 readings using a 
densiometer. Record a "C1' in the Code column, the estimated 
average maximum height of the tree canopy (excluding remnant trees) 
to the nearest 10 feet in the HeightILength column and closure 
estimates to the nearest 5% in the Canopy Closure column. 

Total Shrub Cover (Wildlife Hidina Cover) - Percent canopy cover 
by all shrubs and average height of the shrub layer will be used 
as an indicator of potential wildlife hiding cover. An assessment 
of total cover by all shrub species and the average height of the 
shrub layer should be taken in the 1120th acre fixed radius plot. 
Record an "S" in the Code column, the estimated shrub layer height 
(to the nearest foot) in the HeightILength column, and closure 
estimates to the nearest 1% in the Canopy Closure column. 

Shrub & Herb S~ecies - For all shrub species present record a "1" 
in the Code column, the alphanumeric code (see Appendix B) in the 
Species column, average height of that species in the HeightILength 
column and estimated % canopy closure for that species in the 
Canopy Closure column. For all herb species present, record a "2" 
in the Code column, and the alphanumeric code, height and % canopy 
closure just as for the shrub species. 

Tree ~eqeneration - A 11100th acre (11.8 foot radius) plot will be 
established to estimate tree regeneration. Use the same center 
point for the tree regeneration plot that was used for the fixed 
radius plot. All live trees less than 4 inches DBH are considered 
as Regeneration Trees. For group tallies, all trees will be 
grouped by species into 1" DBH classes (i-e. I", 2", 3" & 4"), 
trees below 1" DBH will fall into the 1" DBH class. Record a "3" 
in the code column, the alphanumeric code, DBH class, and height 
in the correct columns. Also, record the number of trees (by 
species) in each DBH class in the Group Tally column. The 
following coding table should be used to enter the total # of 



regeneration trees by species: 

Total # of Total # of 
Code # Resen trees Code # Reqen trees 
F (few) 1-9 6 60-69 
1 10-19 7 70-79 
2 20-29 8 80-89 
3 30-39 9 90-99 
4 40-49 10 Greater than 100 
5 50-59 

Standins Dead Trees - Data for standing dead trees (snags) will be 
recorded in the same manner as that for live trees, in addition, 
the decay condition and use will be noted. The Dead Tree Transect 
will extend from the center of the fixed radius plot for a distance 
of 300 feet with the side boundaries being 50 feet on either side 
of the centerline. Standing Dead Tree estimates will be collected 
along this 300 foot transect. If a Standing Dead tree is less than 
or equal to 50 feet horizontal distance from the centerline, it 
is considered "in" and tallied. For all standing dead trees, the 
distance from the previous plot should be recorded. This will 
allow accurate mapping of existing snags observed at the plots and 
along the transect lines. 

Variable Radius Plots (Live Trees) 

Live Tree information will be taken on a variable radius plot 
(using the same plot center as the one established for the fixed 
radius plot). Either a 20 or 40 Basal Area Factor (BAF) will be 
used so that an adequate number of trees (about 6-12) are tallied 
for each plot. From the aerial photo, familiarity with the stand 
and after a quick reconnaissance of the first plot, determine which 
prism will give an adequate number of "in" trees. (For ease of 
computation, the same BAF prism should be used for all plots 
throughout a stand. It is preferable to have too many "in" trees 
rather than too few). A 20 BAF prism should be used in areas where 
there are fewer trees, and a 40 BAF where there are more trees. 
All live trees that are vqinlt (according to the prism) will be 
tallied. 

To use the prism, it must be held so that the bottom is parallel 
to the slope of the ground. Then, look through the prism at about 
4.5 feet high on the tree. The tree should appear as three 
sections, 1 above and 1 below the prism, and a third through the 
prism. If the section viewed through the prism does not appear to 
be entirely separated from the tree, it is considered an "in tree" 
and is tallied. If this section is entirely separated from the 
remainder of the tree, it is too far away and therefore is not an 
Itin tree" (see figure 2). The tally should start from true north 
and turn clockwise. For trees that are "in" , record a "4" as the 
code, also, record the alphanumeric, DBH, Height and 
DamageISeverity if applicable (see "Damage," under Explanation of 
Data Entry Columns). 



For trees which are tallied, record only relative heights, not 
actual estimates. The relative height of a tally tree is 
determined by first dividing the total tree canopy into three equal 
layers. Then by identifying which third of the canopy (upper, 
middle, or lower) that the crown of the subject tree is in. Use 
the following codes for recording; 1 - upper canopy, 2 - middle 
canopy, and, 3 - lower canopy. For example, if the crown of the 
tally tree is in the middle layer of the tree canopy, enter a "2q8. 

A tree is considered 111ive8' if it has any amount of green foliage 
and normal root contact with the soil. In the case of deciduous 
trees, green foliage may be absent at the time of sampling, so the 
condition of the meristematic tissue (cambium or buds) should be 
substituted for the foliage criteria. "Deadw trees never have 
green foliage or healthy meristematic tissue unless the tree has 
recently been uprooted or severed from its roots. 

Line Transects 

Line transects and Transect plots will be established from the 
center of each fixed radius plot and will be laid out in the 
direction of the next fixed radius plot to be completed. Down 
Woody material and Standing Dead Tree counts will be done on the 
line transects. 

Minimum crualifications for Standins Dead Trees - A Standing Dead 
Tree must be a minimum of 10 feet in height and 11 inches in 
diameter. Record dead trees as either a Code "5" or "7", depending 
upon whether they are located on the fixed radius plot or on the 
line transect, and include the alphanumeric, the DBH, Height 
(estimated to the nearest 10 feet), and Condition/Use (see 
Condition Codes and Descriptions for Standing Dead Trees). 

Down W O O ~ Y  material - Downed woody material is measured by using 
a line transect extending for the first 100 feet of the transect. 
Every piece encountered along the centerline (line transect) that 
is greater than 10' diameter at the point of intersection will be 
tallied. Record a code "6", the alphanumeric, DBH, Length, 
Diameter Intersect, and Condition/Use (see Explanation of Data 
Entry Columns for Length, Diameter Intersect and Condition/Use). 

Figure  2. R t r e e  a s  seen through a prism. 

4 s e c t i o n s e e n  
through prism 

A 

"In Tree" sect ion 1s reout i r e e u  - s e c t i o n  i s  
not entireiy separate e n t i r e l y  separate from 
from remainder o f  t r e e .  8 

remainder o f  t r e e .  



Explanation of Data Entry Columns 

1. PLOT NO. (2-DIGIT) 
Record a 2-digit code for every line of data, e.g., 01 for 
sample plot l., 14 for sample plot 14, etc. 

2. CODE NO. OR LETTER (1-DIGIT) 
Code indicating the type/position of information 
being recorded (Canopy closure, Shrub/Herb data, Regeneration, 
Live/Dead Trees and Down Woody Material). 

classification 
Canopy closure/max. canopy height (fixed radius plot) 
Total shrub cover/Shrub layer height (fixed radius 
plot) 
Indicator shrubs for plant assoc. (fixed radius plot) 
Indicator herbs for plant assoc. (fixed radius plot) 
Regeneration (live trees >4" DBH, on fixed radius plot) 
Live Tree (tallied on variable radius plot) 
Dead Tree (tallied on fixed radius plot) 
Down Woody Material (tallied on 100 foot transect line) 
Dead Tree (tallied on 300 foot transect line) 
Unique features - Plot features which may not have been 
noted under other categories (see Unique Habitat 
Features below). 

3. PLANT SPECIES (6-DIGIT) 
Record alphanumeric code for tree, shrub and herb genus and 
species as appropriate. See appendix B for alpha codes of 
plant species. 

4. DBH (3-DIGIT) 
Estimate Diameter at Breast Height (DBH), outside bark to the 
specified accuracy standards. "Breast height" means 4.5 feet 
above ground on the uphill side of the tree. 

5. HEIGHTILENGTH ( 3-DIGIT) 
Where code indicates a Live Tree, estimate which third of 
the total canopy (l=upper, 2=middle, 3=lower) that the crown 
of the tally tree is in. 
Where code indicates a Dead Tree, estimate height to the 
nearest 10 feet. 
Where code indicates Down Woody Material, estimate length 
from large end to 10" diameter of piece intersected. Down 
Woody Material must be at least lo1@ in diameter at point of 
intersection with line transect. A @lpiece1* constitutes a 
continuous length free from abrupt physical change or 
discontinuity. Estimate length to the nearest whole foot. 

6. DIAMETER INTERSECT (2-DIGIT) 
Estimate Down Woody Material diameter at the point where the 
transect intersects down material. Record diameter to the 
nearest inch. 



7. CONDITION/~SE (2-DIGIT) 
Record code for Dead Trees and Down Woody Material. The 
first digit is an indicator of condition (see also 
illustrations of snag or log conditions - figures 3 and 4 ) .  

Condition Codes and Descriptions for Standing Dead Trees (Snags) 

Code Descri~tion 
1 Hard snag. Limbs and branches all present. Top 

pointed. Sapwood is sound, incipient decay, bole 
has original color. Heartwood is sound, hard and 
has original color. 

2 - Hard snag. Few limbs present, no fine branches. 
Top broken. Sapwood has advanced decay, fibrous, 
firm to soft, light brown. Heartwood is sound at 
base, has incipient decay in outer edge of upper 
bole, hard, light to reddish brown. 

3 - Hard snag. Limb stubs only. Sapwood is fibrous, 
soft, light to reddish brown. Heartwood has 
incipient decay at base, advanced decay throughout 
upper bole, fibrous, hard to firm, reddish brown. 

4 - Soft snag. Few or no limb stubs. Sapwood is cubical, 
soft, reddish to dark brown. Heartwood has advanced 
decay at base. Sloughing from upper bole, fibrous to 
cubical, soft, dark reddish brown. 

5 - Decomposed snag. No limb stubs. Sapwood is gone. 
Heartwood is sloughing, cubical, soft, dark brown; 

or fibrous, very soft, dark reddish brown, encased in 
a hardened shell. 

Condition Codes and Descriptions for Downed logs 

Code DeScri~tion 
1 - Bark intact. Twigs (1.18 inch) present. Texture 

intact. Shape round. Original wood color. Log 
elevated on support points. 

2 - Bark intact. Twigs absent. Texture intact to 
partially soft. Shape round. Original wood color. 
Log elevated on support points but sagging slightly. 

3 - Trace of bark. Twigs absent. Texture is hard, large 
pieces. Shape round. Original wood color to faded. 
Log is sagging near ground. 

4 - Bark absent. Twigs absent. Texture is small, soft, 
blocky pieces. Shape round or oval. Color of wood is 
light brown to faded brown or yellowish. All of log 
is on the ground. 

5 - Bark absent. Twigs absent. Texture is soft and 
powdery. Shape is oval. Color of wood is faded 



to light yellow or gray. All of log is on the ground. 

The second digit provides an indication of wildlife use by 
excavators (for both Snags and Logs). 

Code Descri~tion 
1 No evidence of cavities or foraae use. - < 

2 Evidence of cavitvlforaqe use. 

6i) g.0 
Approximate years dead 

Figure 3. Five stages cf delenorationof Douglar-fuslags 
(reproduced fmmNeitroet al. 1985). 

Log decomposition 

figw 4. Whenthey fa& trees and snags unmedmrely enter 
one 01 the hrzlfour log demmposlhon classes (reproduced 
fmm Baneis et al 1%). 



8. DAMAGE (3-DIGIT) 
Record appropriate code for damage/defect or damage indicator 
as noted. 

Code Description 
30 Dwarf Mistletoe, add 1-digit severity code in the 

last place digit if dwarf mistletoe is present in 
a live tree. Use the following to evaluate and code 
severity of infection. 

The 6-class Dwarf Mistletoe Rating System by 
Hawksworth is used to code severity of infection. 
The live crown is divided into thirds and each third 
is assigned a numerical score of: 810** for no 
infection, "1" for 1/2 or less of the branches 
infected, or "2n for more than 1/2 of the branches 
infected. The scores for each third of the crown 
are totalled to give a severity rating of 1 through 
6. A bole infection without branch infections is 
assigned a numerical score of "ltl. A rating of 5 
or 6 is considered to be severe. 

Physical Defects 

The defect codes will be applied to all tree species (conifer 
and hardwood), although codes 73 and 74 are not necessarily 
IqdefectsM for hardwood species such as Poplar, Maple, Alder 
etc. whose habits do include multiple tops and crooked stems. 

Code Descri~tion 
73 Forked top. Live tree with abnormally forked top 

or multiple stems. 
74 Deformed stem. Live tree with excessive crook in 

stem usually resulting from a dead or broken top. 
75 Dead top. Live tree with dead or spike top. 
76 Broken top. Live tree with broken or hollow top. 
91 - Unspecified deformity. Live trees with excessive 

deformity, usually trees with multiple deformities 
which are severely twisted, gnarled, tapered or 
excessively forked. 

An estimation of the severity of the defect should be made and 
used as the third digit in the damage code. A scale from 1 
to 6 will be used, with a "1" being only a slight defect or 
damage, and a "6" will1 be considered very severe. 

9.  GROUP TALLY (2-DIGIT) 
For Code 5 (regeneration) all trees will be grouped by 
species. 

10. CANOPY CLOSURE/ COVER ( 3-DIGIT) 
For Codes C, S, 1, 2 and 3 (Canopy Closure, Total Shrub Cover, 
Regeneration, plus those shrub and herb species important to 
plant association identification and/or wildlife habitat and 
foraging). Estimate to the nearest percent for each line 



entry. 

11. UNIQUE HABITAT FEATURES (2-DIGIT) 
Record the code for any of the following features that were 
observed in a stand. These will not be associated with line 
item entries, but will be assimilated as a stand attribute. 

Bog (BG) Wet, spongy ground with soil composed mainly of 
decayed vegetative matter. 

Cave (CV) A natural underground chamber that is open to the 
surf ace. 

Cliff (CL) Steep, vertical or overhanging rock face. 

Hardwood inclusion (HD) A patch of hardwood trees in a 
conifer stand that is too small or too irregularly shaped to 
map as a distinct stand. 

Headwater (HE) The place where a stream originates. 

Pond (PD) Small ephemeral or permanent body of water too 
small to be mapped on the water layer. 

Seep (SE) Place where a small spring emerges from the 
ground generally forming a shallow pool. 

Small opening (SM) Gaps in the forest canopy, generally less 
than 1 acre in size that support a different biological 
community than the surrounding forest. 

Snag patches (SP) Areas containing a high density of hard 
and/or soft snags. These may be either naturally formed or 
created. 

Small streams (SS) Stream courses too small to be included 
on the water layer. 

Spring (SR) A surface discharge of water small enough to flow 
in a small rivulet. 

Talus (TA) The accumulation of broken rocks that occurs at 
the base of cliffs or other steep slopes. 

Wet meadow (WE) An area of grass, forb, and shrub vegetation 
that is periodically saturated with the water table at, near, 
or above the soil surface. 

If there is no information to be recorded for a certain line item, 
record the Code, an *'X1' for the species, and "0" for all other 
categories normally measured for that item. 

Figure 5 is an example of what a completed Vegetation Data 
Card might look like. 



Figure 5. Example of a completed Vegetation Data Card. 



Wildlife Tree Creation 

In accordance with the WHMP, wildlife (snag) trees will need to be 
created on much of the land in the Lost Lake and Lake Chaplain 
tracts. The objective of the snag trees will be to benefit cavity 
nesters and foragers. 

Selection of Wildlife Trees 
Trees selected as potential wildlife trees should be at least 14"  
DBH and be able to be cut to a minimum of 40  feet tall, with a 
maximum of about 60 feet tall. (For more information, see also 
specific requirements stated in Tree Topping Contract). 

Each tree species has a different rate of decay and differs in its 
usefulness to wildlife while it is decomposing. The following list 
is based on selection by wildlife and the length of time each 
remains standing after death. This preference list should be used 
to select candidate trees; 

1. ~ouglas-f ir 
2. Hemlock and True firs 
3. Cedar 
4. Hardwoods and other species. 

(For further information, see Management of Wildlife and Fish 
Habitats in Forests of Western Oregon and Washington - chapter 7) 
When the data for the vegetation data cards is being collected, 
possible snag trees should also be selected. Trees may be either 
along the inter-plot transects or at the plots. It is not 
necessary that the trees actually be within the boundaries of the 
transects (i.e. 300 feet x 100 feet) or the plots (i-e. 26.3 foot 
radius), but they should be visible from these areas to aid in 
finding them when they are to be cut or monitored. The trees 
should be marked with ribbon and numbered sequentially throughout 
each stand. On the vegetation data card, the following information 
should be recorded for each possible snag tree: tree number, 
species, DBH, height class, and distance and bearing to the tree 
from the nearest plot or transect. The distance and bearing .to 
each tree will be used to map the location of each candidate tree. 
The map will also contain the actual snag trees seen during the 
survey, this will allow adequate spacing of new snags among 
existing snags. 

After the selected trees have been cut, a numbered tag should be 
affixed with an aluminum nail at about eye level. In addition, one 
or two rings of orange paint should be sprayed around the tree so 
that it may be easily seen from a distance. The numbered ribbon 
should also be left on the tree. The following information should 
then be recorded for each wildlife tree: tag number; ribbon number; 
species; DBH; height after cutting. 

While the trees are being cut, the direct distances and bearings 
between wildlife trees should be recorded. This will allow mapping 
of the snags to be done, for the most efficient monitoring in the 
future. 



Number of Wildlife Trees Per Acre 

To meet the target number of three wildlife trees per acre, the 
approximate number of existing snags per acre must be known. by 
calculating the number of acres covered during the stand 
examination, and knowing the number of snags found there, the 
number of snags per acre can be estimated. A transect of 300 feet 
X 100 feet is equal to 30,000 square feet or 0.69 square acres. 
A plot with a 26.3 foot radius is equal to 2,178 square feet or 
0.05 square acres. Together, a plot with 26.3 foot radius and a 
transect of 300 X 100 feet equals a total of 0.74 square acres. 
By multiplying the number of plots and accompanying transects by 
0.74, the total number of square acres covered can be determined. 
After computing the acreage covered, an estimate of the number of 
snag trees that should have been encountered can be determined 
(i.e. for every four plots/transects (3.0 acres) , about three snags 
should be observed. 

Since there is no way of estimating how many. snags per acre the 
stand holds until all plots and transects have been completed, it 
is advisable to flag three trees per acre (two-three per 
plot/transect) . Once all of the information has been gathered, the 
plots, transects, existing snags and candidate snags should be 
mapped. After doing so, about one tree per acre (two trees per 
three plots/transects) should be chosen to be topped. Trees should 
be selected so that there will be relatively even spacing from 
other snags. 

When the trees are topped, the flagging on those threes which were 
not chosen for wildlife trees can be left on the tree. This will 
allow them to be used for future snag trees. 



This inventory will provide general information for a wide range 
of stands. To accomplish this task a l8walk through" exam will be 
taken using ocular estimation as a method of measurement. In order 
tomaintain a certain degree of reliability, the following accuracy 
standards were established. 

Measurements for Live and Dead Trees and Down Woody Material should 
be taken at the start of each exam (plot 1) and intermittently 
throughout the stand to check accuracy of estimations. 

Azimuth; 
+/- 2 degrees 

Slope; 
+/- 10% 

Aspect and Topo site; 
+/- 1 class 

DBH ; 
A. < 32" +/- 2.0" 
B. > 32" +/- 4.0" 

Number of Trees, Snags and Downed Woody Material tallied; 
Actual tree count 

Species; 
No incorrect species for live trees or plant indicator species 
deadlhowddvn Ma$dybxnatepm&ible identification of standing 

HeightlLength; 
+/- 15% (of measured heightllength). Record height of Dead 
Trees to nearest 10 feet and length of Down Woody Material to 
the nearest whole foot. 

Condition/Use; 
Actual condition and use class. 

Diameter Intersect; 
Same accuracy as DBH. 



Appendix B: Alphanumeric Codes for Plant Species 

TREE SPECIES 
Code - Scientific Name Common Name 
Snags or Downed Woody Material: 

Hardwood species unknown 
Conifer species unknown 
Species unknown (cannot 
differentiate conifer 
or hardwood) 

Douglas firs - Redwood: 
PSME Pseudotsuga menziesii 
SESEZ Sequoia sempervirens 

True firs: 
Abies amabilis 

ABCO A. concolor 
ABGR A. grandis 

A. lasiocarpa 
ABMA A. magnifica var. magnifica 
ABMA2 A. magnifica var. shastensis 
ABPR A. procera 

Cedars: 
Chamaecyparis lawsoniana 
C. nootkatensis 

CADE3 Calocedrus decurrens 
THPL Thuja plicata 

Larch: 
Larix occidentalis 

Spruce : 
PIBR Picea breweriana 
PIEN P. engelmannii 
pIsI P. sitchensis 

Pines : 
pIC0 Pinus contorta 
PIJE P. jeffreyi 
pILA P. lambertiana 
pIM0 P. monticola 
PIpO P. ponderosa 

Hemlock: 
TSHE Tsuga heterophylla 
TSME T. mertensiana 

Other conifers: 
LALy Larix lyallii 
CYAR Cyprus arisatus 
CYER C. eragrostis 
CYER2 C. erythrorhizos 
CYES C. esculentus 

Douglas fir 
Redwood 

Pacific silver fir 
White fir 
Grand fir 
Subalpine fir 
California red fir 
Shasta red fir 
Noble fir 

Port Orford cedar 
Alaska cedar 
Incense cedar 
Western red cedar 

Western larch 

Brewer spruce 
Engelmann spruce 
Sitka spruce 

Lodgepole pine 
Jeffrey pine 
Sugar pine 
Western white pine 
Ponderosa pine 

Western hemlock 
Mountain hemlock 

Subalpine larch 



CONIFERS (CONT.) 
CYIN C. inflexus 
CYSC2 C. schweinitzii 
CYST C. strigosus 
JUC04 Juniperus communis 
JUOC J. occidentalis 
JUSC J. scopulorum 
PIAT Pinus attenuata 
PIFL P. flexilis var. flexilis 
PIAL P. albicaulis 

Taxus brevif olia 

Hardwoods: 
zic!l& Acer macrophyllum 
ALRU Alnus rubra 
BEPA Betula papyrifera 

Arbutus menziessii 
Castanopis chrysophylla 

FRLA2 Fraxinus latifolia 
LIDE3 Lithocarpus densiflorus 
poTR Populus tremuloides 
POTR2 P. trichocarpa 

Quercus garryana 
QUKE Q. kelloggii 

Umbellularia californica 

Other hardwoods: 
Quercus chrysolepsis 
Cornus nuttallii 

SALI X Salix species 
MALUS Malus species 
PRUNU Prunus species 
CRATA Crataegus species 

GROUND COVER (CODES 1 & 2) 
a Vaccinium alaskaense 

Purshia tridentata 
AGIN Agropyron spicatum var-interme 
XETE Xerophyllum tenax 
PREM Prunus emarginata 
AGSP Agropyron spicatum 

Elymus glaucus 
Ceanothus thyrsiflorus 

SIHY Sitanion hystrix 
PTAQ Pteridium aquilinum 
CESA Ceanothus sanguineus 
LOHI Lonicera hispidula 
BRTE Bromus tectorum 
PRIV Prunus virginiana 
CEIN Ceanothus intergerrimus 
BENE Berberis nervosa 
CAGE Carex geyeri 
FEOD Festuca ovina duriuscula 
FEID F. idahoensis 
CACH Castanopsis chrysophylla 

Western juniper 
Rocky mountain juniper 
Knobcone pine 
Limber pine 
Whitebark pine 
Pacific yew 

Big-leaf maple 
Red alder 
Western paper birch 
Pacific madrone 
Golden chinkapin 
Oregon ash 
Tanoak 
Quaking aspen 
Black cottonwood 
Oregon white oak 
California black oak 
Oregon myrtle 

Canyon live oak 
Pacific dogwood 
Willow 
Apple 
Bitter cherry 
Hawthorn 

Alaska huckleberry 
Antelope bitterbrush 
Awnless bluebunch whtgrass 
Beargrass 
Bittercherry 
Bluebunch wheatgrass 
Blue wildrye 
Blueblossom ceanothus 
Bottlebrush squirreltail 
Brackenfern 
Buckbrush 
California honeysuckle 
Cheatgrass 
Common chokecherry 
Deerbrush 
Dwarf Oregon grape 
Elk sedge 
Hard fescue 
Idaho fescue 
Golden chinquapin 



GROUND COVER (CONTI 

v m  

Arctostaphylos patula 
Vaccinium membranaceum 
V. ovatum 
Agropyron intermedium 
Poa pratensis 
Linanthastrum nuttallii 
Carex pensylvanica 
Physocarpus malvaceus 
Dactylis glomerata 
Rhododendron macrophyllum 
Loium pevenne 
Calamagrostis rubescens 
Arctostaphylos nevadensis 
Berberis piperiana 
Ribes lacustre 
Haplopappus bloomeri 
Chrysothamnus nauseosus 
C. viscidiflorus 
Quercus sadleriana 
Saultheria shallon 
Rubus spectabilis 
Bromus inevmis 
Luzula hitchcockii 
Ceanothus velutinus 
C. prostratus 
Lathyrus lanszwertii 
Phleum pratense 
Linnaea borealis 
~ c e r  circinatum 
Stipa occidentalis 
Rubus parviflorus 
Poa nervosa 
Arctostaphylos viscida 

Greenleaf manzanita 
Big huckleberry 
Evergreen huckleberry 
Intermediate wheatgrass 
Kentucky bluegrass 
Linanthastrum 
Long-stolon sedge 
Ninebark 
Orchardgrass 
Pacific rhododendron 
Perennial ryegrass 
Pinegrass 
Pinemat manzanita 
Piper's Oregon grape 
Prickly currant 
Rabbitbrush goldenweed 
Gray rabbitbrush 
Green rabbitbrush 
Sadler oak 
Salal 
Salmonberry 
Smooth bromegrass 
Smoothwoodrush 
Snowbrush 
Squawcarpet ceanothus 
Thickleaf peavine 
Timothy 
Twinflower 
Vine maple 
Western needlegrass 
Western thimbleberry 
Wheeler's bluegrass 
Whiteleaf manzanita 
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STAND 8-3 - POWER PIPELINE RIGHT-OF-WAY 

INTRODUCTION 

The power pipeline right-of-way (ROW) is 90 feet wide and 3.7 miles long. It is 
moderately level (total elev. rise of approximately 800 feet from powerhouse to portal) with 
coarse rocky soils that were heavily disturbed during construction. 

A ROW inventory was conducted to assist in the managing and implementing of WMP 
practices on the ROW. The objectives were to: 

1. Inventory major vegetation cover types. 
2. Map pertinent physical features and habitat enhancement areas. 

A general inventory was performed to identify dominant vegetation cover types on the 
ROW and adjacent borders, and map access and habitat enhancement areas. This report 
describes the methods and presents the results of the ROW inventory, and includes 
recommendations and technical specifications for ROW management. This report also 
includes maps that will provide a base for continuing work on the ROW. 

MANAGEMENT AREA 

The ROW management area mns in a northeasterly direction (see Fig. 1 .I & 1.2 of the 
WMP) from the powerhouse to the tunnel portal and begins with survey marker 400+00 
and ends with survey marker 22040. This 3.7 mile section of ROW contains 18 
identifiable spans with the average span 1000 feet long, 90 feet wide and encompassing 
2.07 acres, for a total of 37.26 acres. 

During construction (approx. 1982) a 200 foot wide ROW conidor was cleared, but only 
the permanent 90 foot wide area is available for ongoing management. The heavily 
disturbed construction ROW borders the permanent right-of-way and is vegetated, with the 
exception of clearcut areas, with very high densities of coniferlalder tree saplings. 

METHODS 

Before surveying the ROW, base maps were developed utilizing black & white aerial 
photographs hd Rechtel plan and pr6filz blueprints. Aerial photos wxe analy7ctl to locate 
and identifv ROW access noints. corridor widths. and oenindnt ohvsical features such as ~ ~ ~~ ~, ~~ ~~ ~. . , 
drainages, road crossings, etc. The plan and profile prints were used to determine slope 
and distance between identifiable markers. Site inspections were used to verify conidor 
distances and access points. All information was transferred to the base maps producing a 
map for each 1000 foot span from the powerhouse to the portal. 

Once grid maps were developed, a general inventory of existing ROW vegetation was 
taken. During December, 1990 an ocular survey and random lE50th acre plots of 
dominant ground cover vegetation on the 18 spans was conducted by one observer. Each 
span was traversed and the following information recorded: 

1 .) Dominant Ground Cover 



2.) Sidewall (vegetation adjacent to the ROW) 
3.) Streams and Riparian Zones 
4.) Wildlife Habitat Management Areas 
5.) Other 

Upon completion of the field work, data was compiled, summarized, and the individual 
span maps produced on a Macintosh computer. 

RESULTS 

Sparsely vegetated, coarse, rocky soils are consistent over the entire 3.7 mile ROW. 
Natural regeneration of red alder (Alnus rubra). Douglas-fir (Pseudotsuga menziesii) and 
westem hemlock (Tsuga hetemphylla) - (tree densities recorded as high as 40,000 
stemsfacre) - and sparse, scattered grass and forb species comprise the major ground cover. 

Preferred shrub species are rare to non-existent. 

Sidewalls (undisturbed ROW borders), are well stocked conifer or mixed 
conifer/hardwood second growth. Due to the 200 foot constmction corridor preferred 
s h b  species naturally occurring at sidewall bases are, unfortunately, well removed from 
the permanent ROW management area. 

Stand 8-3 Area Summary: 

Area 1 

Total Acres 8.28 

Riparian . . 

Other (manholes, etc) 0.01 

Area 2 

10.76 

2.24 

Area 4 

10.97 

0.87 

1.38 

0.05 

Total 

37.25 

6.68 

2.21 

0.08 

Net Mgt. Acres 

* Grassland 6.27 8.51 4.83 
* Riparian - - - - 0.83 

8.67 
1.38 

/ / m~'&px ,-&,if. b ~ 7  3; a 3. a+0.03 1011K 23 a 54 

ENHANCEMENT RECOMMENDATIONS 

Management Area No. 1 - SM 400+00 to the chain link fence located at SM 360+00. 

* Map reference - pages 1 thn~ 4 
* Total acres = 8.28 
* Mgt. acres = 6.27 
* Dominant ground cover = RockRree 
* Constraints = No herbicides, No fertilizer 
* Other = NIA 



Post very visible (and durable) access restriction,wildlife management and riparian area 
signs and block, barricade and/or gate all public access points. Particular emphasis should 
be placed on restricting public access from the powerhouse entry road (map ref. page 2) 
and via the Horseshoe Bend road (map ref. page 4). 

Mechanically and manually site prep the area, spread topsoil and hydroseed with a sod 
forming grasdforb mix. Pile material removed during site preparation in strategic areas as 
described in the Technical Specifications. 

Management Area No. 2 - Chain link fence located at SM 3 6 0 4 0  to the chain link fence 
located 200 feet east of SM 3 10+00. 

* Map reference - pages 5 thru 10 
* Total acres = 10.76 
* Mgt. acres = 8.51 
* Dominant ground cover = Rocmree 
* Constraints = No herbicides, No fertilizer from 360+00 to 340t00 
* Other = Existing public access restriction is adequate with the possible exception 

of trespass via the Lake Bronson Camp (map ref. page 10). 

Mechanically and manually site prep the area, spread topsoil from 3 6 0 4 0  to toe of slope 
located 300' east of 3 3 0 4 0  and hydroseed with a sod forming grasslforb mix. Fertilize at 
time of seeding (except for Sultan~watershed border areas) and & indicated by monitoring. 
Pile material removed during site preparation in strategic m a s  as described in the Technical 
Specifications. 

Management Area No. 3 - Chain link fence located 200 feet east of SM 3 1 0 4 0  to the creek 
drainage located 300 feet west of SM 270+00. 

* Map reference - pages 10 thru 13 
* Total acres = 7.24 
* Mgt acres = 5.66 
* Dominant ground cover = BareRocflree 
* Constraints = No herbicides, No fertilizer from 2 9 0 4 0  to 270+00. 
* Other = Very severe off road and other vehicle useldamageldumping. 

Post very visible (and durable) access restriction and wildlife management signs and block 
banicade andfor gate all public access points. Particular emphasis should be placed on 
restricting entry from the Sultan Basin road (map ref. page 9) and on posting the Marsh 
creek riparian area (map ref. page 7). 

Mechanically and manually site prep the area, spread topsoil and hydroseed with a sod 
forming grasslforb mix. Fertilize at time of seeding and as indicated by monitoring. Pile 
material removed during site preparation in strategic areas as described in the Technical 
Specifications. Transpoa and strategically place additional (excess) site preparation 
material removed from other management areas. 

Delay any further enhancement of the Marsh creek riparian area until the site is stabilized. 

Management Area No. 4 - Drainage 300 feet west of SM 27040  to SM 220c00 located 
just west of the Tunnel Portal. 



* Map reference - pages 13 thru 18 
* Total acres = 10.97 
* Mgt. acres = 10.05 
* Dominant ground cover = Rock/I'ree 
* Constraints = No herbicides, No feailizer 
* Other = Severe off road vehicle useldarnage. 

Post very visible (and durable) access restriction,wildlife management and riparian area 
signs and block, barricade andlor gate all public access points. Paaicular emphasis should 
be placed on restricting area access on the Blue Mountain access road (map ref. page 6) and 
via the creek drainage 300 feet west of SM 270+00. 

Mechanically and manually site prep the area, and direct seed with a sod forming grasslforb 
mix. Pile material removed during site prepamtion in strategic areas as described in the 
Technical Specitications. 

Consider future development of a potential riparian area located at 230+00. 

TECHNICAL SPECIFICATIONS 

* Soil and site preparation procedures - All Management Areas (1 t h  4): 

Mechanical scarification with b m h  blade (D7 or largest crawler permitted over pipeline 
centertine) is recommended to remove and pile existing t w ,  roo& and stumps. 
Scarifcation piles should be strdtegically located to help control off road vehicle access and 
to provide "bmh pile" habitat enhancement for small mammals and other evaluation 
species (i.e. birds and black-tailed deer). Slopes too steep (see map ref. page 8) for 
crawler scarification and areas around manholes, survey markers, fences etc. and riparian 
areas should be manually slashed, cleared and piled. 

The addition of topsoil (2" minimum depth) is recommended to designated sites in 
Management Areas 1.2 and 3. 

* Recommended grass seed mixture: 

25% Perennial ryegrass (Lolium perenne) 
25% Annual ryegrass (Lolium multiflomm) 
16% Alta tall fescue (Festuca mndinaceae) 
10% Creeping red fescue (Festuca mbra) 
24% Birdsfoot trefoil (Lotus comiculatus) 

Consider additions to the above seed mixture (based on availability) from the list of plant 
species detailed on page 2-19 of the WMP. 

* Recommended seed application rates: 

5 - 10 lbs. per acre - hydroseed 
25 - 30 lbs. per acre -direct 

* Seed application procedures: 



Hydroseed with tacifier, wood fiber mulch and slow release fertilizer (except for those 
areas with identified fertilizer restrictions). Steep slopes, or other m a .  inaccessible to 
machine hydroseeding, should be manually seeded via cyclone type seed spreaders. 
Approximately 50% of the seed mixture should be pre-germinated. Birdsfoot trefoil should 
be inoculated prior to blendinglapplication. 

* Seed application dates: 

* Potential vendors: 

Local or 

WiUamette Seed & Grain 
Albany, Oregon 

Emerald Hydroturf 
Portland. Oregon 

* Fertilization rates: 

200 1bs.lacre of urea or slow release formulated mix. 

* Fertilizer application date: 

At time of seeding and as indicated from monitoring. 

* Fertilizer application procedures: 

Hydroseed mix and follow-up hand andlor tractor mount spreader. 

* Potential vendors: 

Any local ag. supplier (Cenex, etc.) 

* Estimate of Probable Costs: 

Item 

Mobilization 

Mechanical Site Prep 

Manual Clearing/Slashing 

Topsoil Application (soil, 
hauling, spreading) 

Hydroseeding (includes 
seed, fertilizer, etc.) 

Units 

. . . 

sq. ft. 

sq. ft. 

yd. 

sq. ft. 

Unit Cost Quantity Amount 



Direct Seediig 
Seed cost Ih. 2.25 3 60 810.00 
Seed applic. rn.hr. 25.00 80 2,OOO.OO 

Direct Fertilization 
Feb. cost (urea) ton 295.00 0.6 177.00 
Fert. applic. m.hr. 25.00 40 1,000.00 

Supervision rn. hr. 50.00 540 27,000.00 

ALTERNATIVE MANAGEMENT PLANS - OF'TION 1 

Eliminate hydroseeding and replace with direct seeding utilizing hand andlor tractor mount 
spreaders. AU other technical specifications would remain the same 

* Estimate of Probable Costs: 

Item 

Mobilization 

Mechanical Site Prep 

Manual ClearingISlashing 

Topsoil application (soil, 
hauling, spreading.) 

Seed Cost 
Seed Applic. labor 

Fertilizer Cost (urea) 
Fert. Applic. labor 

Supervision 

Units 

- - -  

sq. ft. 

sq. ft. 

yd. 

Ih. 
m.hr. ? 

@++ ' 
. r. 

hour 

Unit Cost 

- - - 

0.015 

0.25 

15.00 

2.25 
25.00 

295.00 
25.00 

50.00 

Amount 

NOTE: Seed and fertilizer should be re-applied annually for at least two years following 
the initial appkation (or a s  indicated by monitoring). 

ALTERNATIVE MANAGEMENT PLANS - OPTION 2 

Eliminate hydroseeding, topsoil application and manual clearing/slashing and replace with 
direct seediig utiliziog hand andor tractor mount spreaders. AU other technical 
specifications would remain the same as Option 1. 

* Estimate of Probable Costs: 



Item Units Unit Cost Quantity Amount 

Mobilization - - - - - - 1 $ 5,000.00 

- Mechanical Site Prep sq. ft. 0.01 5 1,045,440 15,681.60 

Seed Cost lb. 2.25 800 1,800.00 
Seed Applic. labor m.hr. 25.00 80 2,000.00 

Fertilizer Cost (urea) ton 295.00 1.25 368.75 
Fen. Applic. labor m.hr. 25.00 160 4,000.00 

Supervision hour 50.00 80 4,000.00 

NOTE: Seed and fertilizer should be re-applied for a minimum of 5 years following initial 
application or longer as indicated from site monitoring reports. 

ALTERNATIVE MANAGEMENT PLANS - OPTION 3 

Eliminate hydroseeding, topsoil application, mechanical scarification and manual 
clearinglslashing and replace with dim seeding utilizing hand andfor tractor mount 
spre&rs. All other technical specifications would remd;n the same as Option 2. 

* Estimate of Probable Costs: 

Item Units Unit Cost Quantity Amount 

Mobilization - - -  - - -  1 $ 2,500.00 

Seed Cost lb. 2.25 800 1,800.00 
Seed Applic. labor m.hr. 25.00 80 n 2,000.00 

Fertilizer Cost ton 295.00 
Fen. Applic. labor m.hr. 25.00 

z 'i 368.75 
4,000.00 

Supervision hour 50.00 80 4.000.00 

NOTE: Seed and fertilizer should be re-applied for a minimum of 5 years following initial 
application or longer as indicated from site monitoring repons. 

SHORT TERM OBJECTIVES 

* Stabilize the ROW with a permanent grassland and restrictfprohibit public access. 
Enhance the forage value through periodic grassfforb seeding and fertilization. 



LONG TERM OBJECTIVES 

Same as the shott term. Consider, after site stabilization, shmb plantings as indicated in 
the WMP. 



SNOEOMISB COUNTY PUD 
BENRY M. JACKSON PROJECT 
STAND b 3  POWER PIPELINE 

) MANAGEMENT AREA 1 > 

SCALE 

PAGE I OF18 



SNOEOMISE COUNTY PUD 
EENRY M. JACKSON PROJECT 
STAND b3 POWER PIPELME 

> MANAGEMENT A R M  I * 

VERT ....Y8 INCH = 20 FEPT 
HO m... 314 INCH =Im FEEI 

PAGE 2 Of I d  





EENRY M. JACKSON PROJECT 
STAND b 3  POWER PIPELINE 

TO: > MANAGEMENT ARE4 I > HORSESHOE 

BCM) 
SULTAN WAIERSHD 

FERITLL!ER RESlTUCnON AREA 

FVX2.I ROWBOUNDARY 

ACCaS ROAD I 

SCALE 

PACE 4 OF I 8  



SNOHOMISS COUNTY PUD 
aENRY M. JACKSON PROJECT 
STAND b 3  POWER PIPELINE 

> MANAGEMENT ARE4 2 > 
C W N  LINK SULTAN WAIERSHW 
lwce m U Z E R  RESIWCIIOV ARE4 

I 
RRM. ROW BOONDARY 

I 

I 
TO. SUL 
W A m :  

N 
PLY 

SCALE 

YERT ... V 8  INCH = 20 FEET 
HORIZ ... 314 INCH = 100 FEFT 

PAGE 5 OF I8 



SNOEOMISE COUNTY PUD 
EENRY M. JACKSON PROJECT 
STAND b3 POWER PIPELINE 1 

) MANAGEMENT AREA 2 > 
SULTAN WATERSHED 

F U m m  RESlWCTlON ARE* 

PERM. ROW BOUNDARY 

6W' 
ACCESS ROAD 

I 

R O O T D W H ~ c n o N ~  

ROaVIREe R c c K n R w  

ROWBOUNDARY 

VERT ...Y8 INCH = 20 FEFI 
HORLZ..3/4 INCH = I W  FEFI 

PACE 6 OF18 



I SNOBOMISE COUNTY PUD 
BENRY M. JACKSON PROJECT 
STAND b 3  POWER PIPELINE I EUmC SmCONCmONS 

APRIL 1991 

) MANAGEMENT AXPA 2 > 

RaM ROWBOUNDARY 

650' A m  ROAD 

VERT ....YE INCH = 20 F E X  
HORIZ ... 3A4 INCH = I W  FEEI 

PACE 7 OF Id  



SNOBOMISB COUNTY PUD 
BENRY M. JACKSON PROJECT 
STAND b 3  POWER PIPELINE 1 

> MANAGEMENT AREA 2 > 

PERM. ROWBOUNDARY 
6 m6S ROAD i; RaZWTRE AOCEES ROAD 

lUK0 L TOPOFSWPE 
ROClVIREE 

(640') (785') n 

\q \ ROClVlREE ROCWfREE 

PERM. ROW BOUNDARY 

VW(T....YS M M  = 20 FEer 
HGRIZ..314 INCH = IM FEer 

PAGE 8 OF I8 



I SNOEOMISH COUNTY P C 0  
BENRY M. JACKSON PROJECT 
Sl'AhD 6 3  POWER PIPELINE 1 

PERM. ROW BOUND*RY 

A-ROAD , 

\\ 

R O O T m m c n M I a E A  .- 
3 2 W  ( RF'ELwEUL ) 3lot00 

ROOT DEPIH RFSIQlCnON AREA .. .. 
T-- - -  

mxxlmEE ROCKllRa a i A m ~ o 3  
1 

m . R O w B O U N D A R Y  

SCALE 

NOTES: 

NCRnlSlDEWALL=CONLFERSEaXlDGRO~ 

VERT ....3/8 INCH = 20 F'FEI 
HO IU...W INCH = 100 F E 3  

PAGE 9 OF18 



W S l U G S I E C O h D m O \ S  
APRIL 1591 

EENRY M. JACKSON PROJECT 
STAND C3 POWER PIPELINE 

I MAVAGEIIENT AREA 3 

-> MANAGEMENT A R M  I -> 1 <- 

/ 
/' 

R O C m  

/' 
R m m  REFTRIcnON- 

R- 
USB rn ROWBmDARY - - - - . - - - -  

lU SULTAN 
BA.uN ROAD 

TO SULTAN BASLV 
ROAD 

VERT ...YB INCH = 20 FFET 
HORIZ ... 314 INCH = 1W FFET 

PAGE I0 OF18 



HENRY M. JACKSON PROJECT 
STAND b3 POWER PIPELINE 

> MANAGEMENT AREA 3 > 

PERM ROWBOONDARY 

ROC- 

mm R O O T m R E s I T U c n O N * R E A  RoxlTREE 
3w*oo ( APElJNECA ) 290+00 

SlllMPS R r n m - 0 N A R E . A  

R m x n R E 5  ROCK,TREE 

ACIXSS ROAD 

W3W....3/8 INCH = 20 FEFT 
HO RE.. 314 INCH = 1M "33 

PAGE I1 OF I 8  



I SNOEOMISE COUNTY PUD 
EENRY M. JACKSON PROJECT 
SIAND b 3  POWER PIPELINE I 

) MANAGEMENT ARTA 3 > 

R O 3 V I W E  ROOl DEPIH RmRlCIIGN ARPA 
29€Um ( W E U N E U L  

R O d  DEPTH RESIRlCnON ARU 

A-S ROAD I BRIDCe 

BEQNCURW ' 
ms'rJm I 

PERDL ROW BCUNDARY 

NOTES, 

WEITSDi3VAU=CONIFERSEWNDGROIYIH 
EI\ST~rUL=CONIFERSECONDGROWlH 
AVE aav.  ns 

E R T  .... 9 8  INCH = 20 FEFT 
HORIL.314 INCH = 1W FEl3 

PAGE 12 OF 18 



SNOBOMISE COUNTY PUD 
BENRY M. JACKSON PROJECT 
STAND 8-3 POWER PIPELINE r 1 

) hIAIVAOEMENT A R U  3 > + MANACEMENF AREA 4 

TO 238+60 (PAGE 16) AND 
TO: SECllON4 rnl .W.FR W C n O N  BLUE KlN. L C O K m  

CREEK 

E R M  ROWBOUNDARY / 

AcrESS ROAD 

R c c K m z E  

ROM DEPIH RESTWmON hRM 

(PAGE 15) 
CREEK 

SCALE 

NOTES: 

NORTH S IWALL = C O M m  S E C O M )  G R O W  
SOWH S IWALL = SECONDGROW 
AYE ELEV. 7% 

VERT ....348 INCH = 20 F E I  
HORIZ..314 INCH = 1M P E 3  

PAGE 13 OF 18 



SNOBOMISH COUNTY PUD 
HENRY M. JACKSON PROJECT 
STAND b 3  POWER PIPELINE 

) MANAGEMENT AREA 4 > 

PUIM. ROW BOONDARY 

PERM. ROWBOUNDARY 

SCALE 

NOTES: 

NORIH S W A L L  = COMFER M A T I O N  

VeRT .... Y8 INCH = 20 FEET 
H O W  ...W INCH = 100 FEET 

PAGE I4 OF 18 



I SNOBOMISB COUNTY PUD 
BENRY M. JACKSON PROJECT 
STAND b 3  POWER PIPELINE 1 

) MANAGEMENT AREA 4 > 

FERTILIZER REsIRlcnON AREA 

PERM ROW BOUNDARY 

ROUOIREE 
26o+-m ( lSOIW 

850' - 
TOeOPSLWe 

ACnrS  ROAD (845') 

NOTESi 

NORTH SDKWALLl WNmR PLANTATION 

SWM SIDEWALL=CONIFERSECONDGROWTH 
AVE ELEV. 8)9 

PAGE I5 OF 18 



BENRY M. JACKSON PROJECT 
STAXD 6 3  POWER PIPELINE 

EUXU4G STTeCONCBnONS 
APRIL 1931 

) MANAGEMENT A R a  4 > 

VERT.. Y 8  INCH = 20 k+LT 
IIORR. 3 4  INCH = lu) m-I' 

PACE 16 Of 18 



SNOBOMISE COUNTY PUD 
EENRY M. JACKSON PROJECT 
STAND 6 3  POWER PIPELINE 1 

TO: Z l O U Y ,  F m T L E 3  RESllUCnONARM 
(PACE 13) 

SCALE 

NOTES2 

NORm SIDEWALL = LXM?TB PLANIAIION 

rn SIDEWALL = LXM?TB PLAKT.4TION 
AYE. ELEV. 101U 

PAGE 17 OF 10 



I SNOBOMISB COUNTY PUD 
BEMIY M. JACKSON PROJECT 
STAND 8-3 POWER PIPELINE 1 

I<- MARSHCREEK 
POlEKllAL RIPARIAN MANAGEMUIT AREA 

' I 
) MANAGEMENT ABE.4 4 > 

ACCESS 

l FERIIZER P&smlICnON AREA 

M R T M  INCII = 2,FTlT 
HORU .)U INCH = IN fET 

NOTES: 

NORTH SIDEWALL =CONFER PUNTAllON 
SCKml S I m A L L  = CONIFER SECOND G R O W  PAGE I 8  OF18 
AVE ELEV. 97s 



APPWDIX C-2. TRANSWISSION LINE ROW 



TRANSMISSION LINE ROW (Stand 8-5) 

JACKSON HYDROELECTRIC PROJECT-FERC NO. 2157 . - - - - - - - - - - - - - - - - - - - - - - - 

WILDLIFE HABlTAT MANAGEMENT PLAN 
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HORTICULTURAL PROJECT-PHASE I 

FOURTH REVISION 

Prepared by: 

Syverson Seed, Inc. 
Ridgefield, Washington 
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TRANSMISSION LINE ROW (Stand 8-5) 

INTRODUCTION 

The transmission line ROW is 50 feet wide and approximately 800 feet long with 
moderately productive soils. The ROW terrain is level with an average elevation of 500 . - 
feet. 

A ROW inventory was conducted to assist in the managing and implementing of WMP 
practices on the ROW. The objectives were to: 

1. Inventory major vegetation cover types 
2. Map pertinent physical features and habitat enhancement areas. 

A general inventory was performed to identify dominant vegetation cover types on the 
ROW and adjacent ROW borders and map access and habitat enhancement areas. This 
report describes the methods and presents the results of the ROW inventory and includes 
recommendations and technical specifications for ROW management This report also 
includes a map that will provide a base for continuing work on the ROW. 

MANAGEMENT AREA 

The ROW management area runs in in a southeasterly direction from the top of the 
powerhouse cut bank to the powerhouse entry road. This 800 foot section of ROW 
contains 1 identifiable span encompassing about 1.00 acre. 

METHODS 

Before surveying the ROW, a base outline was developed utilizing black & white aerial 
photographs. Aerial photos were analyzed to locate and identify ROW access points, 
corridor lengths and widths and pertinent physical features such as  road crossings, pole 
locations, etc. An ocular survey of dominant ground cover and sidewall vegetation was 
next conducted by two observers in December and January of 1990f91. After completion 
of the field work data was compiled, summarized and an individual span map produced on 
a Macintosh computer. 

RESULTS 

The ROW is vegetated with a desirable mixture of grass, forb and shrub species with only 
a minor tree component (mostly red alder). Existing species, such as salmonberry, vine 
maple, evergreen and trailing blackberry, etc. are preferred species for wildlife 
enhancement. Vegetation, occurring at the base of the conifer ROW border, consists of 
salal, fern, rubus spp., vine maple, huckleberry and various other native species listed on 
the attached ROW map. The ROW border overstory (sidewall) consist of 8 to 10" DBH 
Douglas-fir and western hemlock second growth. 



ENHANCEMENT RECOMMENDATIONS 

The existing preferred species (vine maple, rubus, etc.) occurring on the ROW should not 
be disturbed. The current management procedure of periodic mowing does, in a sense, aid 
the ROW by rejuvenating the existing vegetation and providing excellent browse via new 
sprouting . 

Direct grass seeding of the ROW (without site diiption) and periodic fertilization is 
recommended. 

TECHNICAL SPECIFICATIONS 

* Soil and site preparation procedures: 

Not required 

* Recommended grass seed mixture: 

25% Perennial ryegrass (Lolium pereme) 
25% Annual ryegrass (Lolium multiflorum) 
16% Alta tall fescue (Festuca arundinaceae) 
10% Creeping red fescue (Festuca rubra) 
24% Birdsfoot trefoil (Lotus corniculatus) 

* Recommended seed application rates: 

15 - 20 ibs. per acre 

* Seed application procedures: 

Hand (Cyclone type) seeder 

* Seed application dates: 

Fall andlor early spring 

* Potential Vendors: 

Local or 

W i e t t e  Seed & Grain 
Albany, OR. 

* Fertilization rates: 

Urea (46-0-0) @ 200 lbs./acre 

* Fertilizer application date: 

Spring (Annual or as indicated by monitoring) 



* Fert. application procedures: 

Hand or tractor mount spreader 

* Potential Vendors: 

Any local ag. supplier (Cenex, etc.) 

* Estimated costs: 

Seed $ 35.00 
Seed applic. labor 65.00 

Fe-r $ 50.00 
Fen. applic. labor 125.00 

Supervision $ 150.00 

ALTERNATIVE MANAGEMENT PLANS 

* Not applicable to this site 

SHORT TERM OBJECTIVES 

* Maintain the current ratio of forage, browse and thermallhiding cover currently existing 
on andfor adjacent to the ROW. Enhance the forage value through periodic grasdforb 
seeding and fertilization. Prevent (if possible) any harvest of the adjacent conifer cover. 
Continue mowing the ROW to promote sprouting. 

/ LONG TERM OBJECTIVES 

* Same as the short term. Consider (if future traffic flow on the Powerhouse access road 
,\\ mcreases) a hedgerow adjacent to the entry road for sight blockage. 



Plant identification codes used on the Transmission line ROW: 

Abbrev. 

Or. grpe 
Ev. BB 
Huck 
Casc. 
V. mple 
Tr. BB 
Willow 
Holly 
B. Rasp. 
Elder B. 
Him. BB 
Hazel 

Common Name 

Oregon grape 
Evergreen blackberry 
Huckleberry 
Cascara 
V i e  maple 
Trailing blackberry 
W i o w  spp. 
Holly 
Black Raspberry 
Elderberry 
Himalayan blackberry 
-1 
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STAND 4-8 - WATER PIPELDE RIGHT-OF-WAY 

INTRODUCTION 

The water pipeline right-of-way (ROW) is a narrow 3200' long corridor bordering the 
Chaplain marsh. It is moderately level with coarse rwky soils that were heavily disturbed 
during construction. 

A ROW inventory was conducted to assist in the managing and implementing of WMP 
practices on the ROW. The objectives were to: 

1. Inventory major vegetation cover types. 
2. Map pertinent physical features and habitat enhancement areas. 

A general inventory was performed to identify dominant vegetation cover types on the 
ROW and adiacent borders, and mar, access and habitat enhancement areas. This reoort 
describes thimethods and presents he results of the ROW inventory, and includes - 
recommendations and technical swifications for ROW management 'Ihis reoort also 
includes maps that will provide abase for continuing work on-the ROW. 

MANAGEMENT AREA 

The ROW management arearuns in a southeasterly direction (see Fig. 3.4 & 3.5 of the 
WMP) from the ffitration plant to approximately 700 feet west of the diversion dam access 
road and begins with survey marker 6 3 W  and ends approximately 200 feet east of 
survey marker 600+00. This 3200 foot section of ROW contains 1 identifiable 
management area. 

METHODS 

Before surveying the ROW, base maps were developed utilizing black & white aerial 
photographs andBechte1 plan and profile blueprints: Aerial photos 'were analyzed to locate 
and identify ROW access points, corridor widths, and peainent physical features such as 
drainages, road crossing< etc. The plan and profile prints wekused to determine slope 
and distance between identifiable markers. Site inspections were used to verify corridor 
distances and access points. AU information was transferred to the base maps producing a 
map for each 1000 foot span bordering the marsh. 

Once grid maps were developed, a general inventory of existing ROW vegetation was 
taken. During December, 1990 an ocular s w e y  and random lr2SOth acre plots of 
dominant ground cover vegetation was conducted by one observer. The management area 
was haversed and the following information recorded: 

1 .) Dominant Ground Cover 
2.) Sidewall (vegetation adjacent to the ROW) 
3.) Streams and Riparian Zones 
4.) Wildlife Habitat Management Areas 
5.) Other 



Upon completion of the field work, data was compiled, summarized, and the individual 
span maps produced on a Macintosh computer. 

RESULTS 

The water pipeline (stand 4-8) management area is confined between the filtration plant 
access road and the Chaplain wetland with a dominant ground cover of grass and red alder 
(Alnus mbra). The pipeline centerline (which lies between the mad and the marsh) is being 
periodically mowed to control me and other vegetation potentially damaging to the buried 
pipeline. 

Isolated second growth stems of Douglas-fir (Psuedotsuga rnenziesij). western hemlock 
W g a  heterophylla). western red cedar (Thuja plicata) black cononwood (Populus 
trichocarpa) aid red alder are scattered along the marsh perimeter. Scattered groupings of 
salal. salmonberry, fern and trailing blackberry are also present 

Visually, the wetland is very exposed to the fdtration plant access road. 

ENHANCEMENT RECOMMENDATIONS 

Post visible and durable "wildlife management area" signs at strategic areas along the ROW 
and visible to traffic on the filtration plant access mad. 

Supplement the existing grasdforb sod component with direct seeding with a sod forming 
grasdforb seed mixture. 

Establish a shallow rooted. evergreen sight blockage hedgerow parallel to to the wetland. 

COMMENT: 

There has been considerable discussion regarding species seledion for the Chaplain marsh 
hedgerow. A native. evergreen species would be prefe ned... however, root depth 
restrictions (within the 15' pipeline centerline area) complicate and, basically, eliminate any 
known native species able to reach appropriate sight blockage height. The following 
Technical Specifications propose use of a non-evasive, non-native species compatible to 
management objectives. 

TECHNICAL SPECIFICATIONS 

* Grass seed soil and site preparation procedures: 

Not required 



* Recommended grass seed mixture: 

25% Perennial ryegrass (Lolium perenne) 
25% Annual ryegrass (Lolium multiflorum) 
16% Alta tall fescue (Festuca arundinaceae) 
10% Creeping red fescue (Festuca rubra) 
24% Birdsfoot trefoil (Lotus comiculatus) 

Consider additions to the above seed mixture (based on availability) from the list of plant 
species detailed on page 2-19 of the WMP. 

* Recommended seed application rates: 

25 - 30 lbs. per acre -direct 

* Seed application procedures: 

Direct seed with hand (cyclone type) or tractor mount seed spreaders. Birdsfoot trefoil 
should be inoculated prior to blending/application 

* Seed application dates: 

April 

* Potential vendors: 

Local or 

Willamette Seed & Grain 
Albany. Oregon 

* Hedgerow soil and site preparation procedures (planting plan): 

Auger 1 foot depth 12 to 18" diameter planting holes ("x") for the hedgerow in the 
following configuration: 

- Pipeline- 

- Access Road- 

Augered holes should follow contour of the wetland edge a top the marsh bank and well 
removed (as possible) from standing, stagnant water. 

* Recommended hedgerow plant species; 

Arborvitae prymadalis - or equivalent 



* Planting rates: 

Approx. 3200 plants - average 3' to 4' average height 

* Planting procedures: 

Plant material in vettical alignment no deeper/shallower than apparent nursery soil 
line. Roots will be spread uniformly with no "J' rooting or exposed roots permitted. Soil 
will be "tamped" in firmly. No staking or other support of the planted material is 
considered necessary, although some remedial straightening of plants may be required if 
physical disturbance occurs. 

Application of big game repellant (BGR) - powder form - is recommended directly 
after planting and every 2 to 4 months following planting or as indicated by periodic 
monitoring. 

* Planting dates: 

Early spring 

* Expected/acceptable rates of mortality: 

* Replacement criteria and procedures: 

Remove dead material and repke  

* District maintenance plan: 

Protect plants from accidental damagdmortality from ROW mowing and provide 
~eriodic irrigation as seasonally required. District could also apply BGR as necessary and 
straighten piants disturbed from ve&cal alignment 

Periodic hand clearing of alder (or other undesirable vegetation) immediate to the planted 
hedgerow should also be anticipated and scheduled along with n o d  ROW maintenance. 

* Potential vendors: 

Local wholesale nursery 

Teufel Wholesale Nursery 
Portland, Oregon 

* Plant availability constraints: 

Confirm order for plant material minimum one year prior to intended planting date. 

* Fettilization rates: 

Not applicable - fertilizer restriction area. 



* Feltilizer application date: 

NIA 

* Fertilizer application procedures: 

NIA 

* Potential vendors: 
NIA 

* Estimate of Probable Costs: 

Item 

Mobilization 

Mechanical Site Prep 
(Augered planting holes) 

Direct Seeding 
Seed cost 
Seed applic. 

Planting Cost 
Plants 
Planting 

Maintenance 
BGR mat. cost 
Applic. labor 

Supervision 

Units Unit Cost 

lb. 2.25 
m.hr. 25.00 

ea. 12.30 
ea. 4.50 

Ib. 18.00 
m. hr. 25.00 

m. hr. 50.00 

Quantity 

1 

3200 

65 
16 

3,200 
3,200 

lo* 
16* 

80 

Amount 

*Initial application only 

ALTERNATIVE MANAGEMENT PLANS 

* Research has found no plant material other than arborvitae spp. which meets the 
evergreen, height and non-aggressive - shallow rooting characteristics required. 

SHORT TERM OBJECTIVES 

* Stabilize the ROW with a permanent grassland and establish wetland sight blockage 
hedgerow. 

LONG TERM OBJE(JTZVES 

*Same as the shoe term. 
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June 12. 1991 

Snohomish County PUD 
P.O. Box 1107 
Everett. WA. 98206 

Arm: Bernice Tannenbaum 

RE: YOUR L m  OF 31 MAY, 1991 - WATER PIPELINE ROW 

Dear Bernice: 

Thank you for your leuer and mmments regarding the water pipeline ROW report Wbile most of your 
suggestioas have been incorporated in the enclosed report revision, I thought it best to answer several other 
questions within the context of this letter 

FmC Snow load 

I honestly don't know of any lowland species able to withstand 18 inches of wet snow load without 
sustaining some damage. However. arborvirae is m m  tolerant than most (due to the pyramidal shape) and 
while it may suffer some limb breakage, or deformity, it generally heals quickly. (see species description) 

Second: Fall Planting 

Fall planting is possible although expense would likely increase due to the need for all plants to be either 
potted or ball & burlap. Bareroot plants could be used during an early spring plant 

Third: Irrigation 

The requirement for irrigation would be dependant on two factors: 

I.) The desired growth rate (see species desaiption). 
2.) Pest protection during periods of extended drought (see spp. 

description). 

Fourth: Big Game Repellant 

The need for game repellent or fencing (animal exclosures) is dependant on animal populations in the area. 
BGR is Carcbeaper d m  fence conscluction and we have had very good success in delerring deer and e k  
browse in areas that receive over 100 inches of annual orecio. However. if you or Don feel that potenlial 
big usage would be  minimal...^^^ or fencing c&d be delayed and oGY omsidered if indi&d by 
monitoring. 

F~fth: Species Description 

Arborvitae spp. is afast growing evergreen(6 to 12 incwyear under ideal conditions). It is very tolerant of 
drought low tempemures and pollution and is very resistant to pest or disease infestation. Only one 
(extremely rare) blight is known to came poteo(ial damage and the only other mrern iovolves mites which 
periodically attack individual plants stressed from severe drought Overall, these concerns are m i n i .  

Arborvitae should reach a max. height of approximately 10 to 12 feet with anon aggressive (compared to 
other alternative spp.) root system. I do not believe the root system would ever impose a problem to the 
buried pipeline. 



SYVERSON SEED, iinc. 29711 N.W. JIsrA-lP.D.Bar5M ~ a g c ~  wnsiniqeon LISA. 9~ (2~,887-. 

Bernice, I have attempted to locate a decent piclure of the spp. for you but have not been successful. I will 
take several pictures i d  forward to you as developed. Meanwhile, arborvitae hedgerows are extremely 
prevalent I'm sure you or Don could find many examples within your immediate neighborhood or local 

Thanks again for your input Bernice and please feel free to call at (206) 887-4094. 

SYVERSON SEED. INC. 

Dan Syve 



July 19, 1991 

Snohomish County PUD 
P.O. Box 1107 
Everett, WA. 98206 

Aun: Bernice Tannenbaum 

RE: STAND 4-8 

Bernice: 

Regarding our recent telephone conversation. I think your decisioo to consider native plant groupings (in 
Lien of a permanent, evergreen hedgerow) bas merit, although there may be several limiting factors. 

Fmt, as far as species selection is concerned, I would refer you to Table 2.4, page 2-19 of the WMP which 
lists a variety of appropriate native plants. Of particular interest on this l i t  are: 

elderbeny (both red and blue varieties) 
vine maple 

salmonbemy (although that already exists on the site) - spray 
hazel 

For particular wet areas, planting of Douglas spirea and red osier dogwood should also be considered. For 
those few areas outside of the 15' pipeline root restriction area (see area maps attached to Stand 4-8 report) 
the existing alder, westem red cedar and cottonwood tree mixture cwld be complimented with supplemental 
plantings of: 

watern red cedar 
cottonwood 
bitter cherry 
pa%i dogwood 
big leaf maple 

Regarding mountain laurel, or selection of other ornamental or innoduced species, the sky is almost the 
l i t .  I have been unable to locate my notes re~ardinp. mountain laurel and since I have no Dersonal 
experience with the species, I would be besi& to r&ommend its use. At any rate, I thiuk &sideration of 
IDO many non-native species fall outside the scope and objective of the WMP and, therefore, caution is 

As far as limitations are c o r n e d ,  I doubt that nm-evergreen shrub species will ever effectively sight 
block the marsh and some, particularly elderbeny and vine maple, may pose a future root problem to the: 
pipeline. Also, considering the c m n t  maintenance practice of mechanical brush mowing/slashing on the 
ROW any nonevergreen spp. is likely to be inadvertently "chopped. One final limitation is potential 
plant avaifabiity problems. 

Regarding arborvitae, I still believe the species is the most appropriate choice (considering ROW 
constraints) to accomplish visual sight blockage objectives. If the shrub is allowed to grow wild (ie: not 
trimmed) it will take on, in time, a ragged cedar appearance and would, in my opinion, blend in nicely with 
the surrounding, native vegetation. 



Thanks for your input Bernice and I hope these thoughts are of some help. 

Best regards. 

SYVERSON SEED. INC. 
-%. 

Dan Syversw 
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STAND 1-17- NORTH END LAKE CHAPLAIN 

INTRODUCTION 

Site 1-17 is a level, lakeside grasslshmb meadow within the City of Everett's Lake 
Chaplain watershed. An inventory was conducted to assist in the managing and 
implementing of WMP practices for this management area The objectives were to: 

1. Inventory major vegetation cover types. 
2. Map pertinent physical features and habitat enhancement areas. 

A general inventory was performed to identify dominant vegetation cover types on the site 
and adjacent borders. and map access and habitat enhancement areas. This report 
describes the methods and presents the results of the inventory, and includes 
recommendations and technical specifications for future management. This report also 
includes a map that will provide a base for continuing work and monitoring on this 
management unit. 

MANAGEMENT AREA 

Stand 1-17 is located at the north end of Lake ChapIain (see Fig. 3.4 of the WMP) and 
contains 1 identifiable management unit encompassing approximately 11 acres. Access is 
excellent with the majority of the unit bordering a permanent access road that is restxicted 
access to the general public. Soils tend to be damp to wet and appear to be moderately 
productive. 

METHODS 

Before surveying the site, a base map was developed utilizing black & white aerial 
photographs. Aerial photos were analyzed to locate and identify access points and pertinent 
physical features such as drainages. road crossings. etc. 

Once grid maps were developed, a general inventory of existing vegetation was taken. An 
ocular survey and random lD50th acre plots of dominant ground cover vegetation was 
conducted by one observer. The management area was traversed and the fbllowing 
information recorded: 

1.) Dominant Ground Cover 
2.) Exiting Vegetation 
3.) Streams and Riparian Zones 
4.) Wildlife Habitat Management Areas 
5.) Other 

Upon completion of the field work, data was compiled, summarized, and the individual 
span map produced on a Macintosh computer. 



RESULTS 

The majority of Stand 1-17 is confined between the permanent access road and the north 
shoreline of Lake Chaplain. The site is a grassfforb meadow with established communities 
of evergreen and Himalayan blackberry, salmonberry and spirea Trailing blackberry and 
scattered alder and black cottonwood also occur on the site. 

ENHANCEMENT RECOhlMENDATIONS 

Supplement (as indicated by future monitoring) the existing grasdforb sod component with 
direct seeding with a "preferred" (see Tables 2.1 & 2.4 of the WMP) grasslforblshb seed 
mixture. 

Establish a "visual screen" Douglas fir hedgerow east of the dam and parallel to the 
permanent access road (see attached site map). 

TECHNICAL SPECIFICATIONS 

* Grass seed soil and site preparation procedures: 

Not required 

* Recommended grass seed mixture: 

25% Perennial ryegrass (Lolium perenne) 
25% Annual wegrass (Lolium multiflorum) 
16% Alta tall ie&e (Festuca arundinaceae) 
10% Creeping red fescue (Festuca nibra) 
24% Birdsfoot trefoil (Lotus comiculatus) 

Consider additions to the above seed mixture (based on availability) from the list of plant 
species detailed on page 2-19 of the WMP. 

* Recommended seed application rates: 

10 - 15 lbs. per acre -direct 

* Seed application procedures: 

Direa seed with hand (cyclone type) seed spreader. Birdsfoot trefoil should be inoculated d 
-prior to blendinglapplication. 

* Seed application dates: 

April 



* Potential vendors: 

Local or 

Willamene Seed & Grain 
Albany, Oregon 

* Hedgerow soil and site preparation procedures (planting plan): 

Not required 

* Recommended hedgerow plant species: 

Douglas-fir plug+l seedlings 
Seed Zone 41 1 
Seed source elevation 500 - 1000 feet 

NOTE: A plug+l seedling is a tree grown one season in a greenhouse container 
and a second growing season in a bareroot transplant nursery. The 
plug+l seedling has repeatedly demonseated superior survival and 
subsequent growth to alternative seedling types. 

* Planting rates: 

Plant a single row of trees spaced approximately 5 feet apart (600 trees estimated). 

* Planting procedures: 

Shovel plant trees in vertical alignment no deeperlshallower than apparent nursery 
soil l i e .  Roots will be spread uniformly with no "J' rooting or exposed roots 
permitted. Soil will be "tamped" in firmly. No staking or other support of the 
planted material is considered necessary, although some remedial straightening of 
trees may be required if physical disturbance occurs. 

* Planting dates: 

Early spring 

* Expeaed/acceptable rates of mortality: 

5 to 10% 

* Replacement criteria and procedures: 

Remove dead material and replace 



* District maintenance plan: 

Protect trees from accidental damagelmortality from incidental mowing and 
straighten plants disturbed from vertical alignment. 

Periodic hand clearing of alder (or other undesirable vegetation) immediate to the 
planted hedgerow should also be anticipated and scheduled along with normal area 
maintenance. 

* Potential vendors: 

Local Forest nursery 

* Plant availability constraints: 

C o n f i  seedling order minimum one year prior to intended planting date. 

* Fertilization rates: 

Not applicable - fertilizer restriction area 

* Fertilizer application date: 

NIA 

* Fertilizer application procedures: 

NIA 

* Potential vendors: 
NIA 

* Estimate of Probable Costs: 

Item Units Unit Cost Quantity Amount 

Mobilization - - - - - -  1 $ 2,500.00 

Direct Seeding (future) 
Seed cost Ib. 5.00 50 250.00 
Seed applic. m.hr. 25.00 16 400.00 

Planting Cost 
DF seedlings ea 0.50 600 
Planting e a  0.50 600 

Supervision m. hr. 50.00 16 800.00 



ALTERNATIVE MANAGEMENT PLANS 

* None at this time ... some residual clearing of undesirable tree species (ie: red alder) 
should be anticipated and scheduled as indicated from future monitoring. An additional 
option is placement of downed logs or other woody material recovered from logging 
operations or other activity in the immediate area ... the placement of dead or down woody 
material would further enhance wildlife site diversity. 

SHORT TERM OBJECTKVES 

* Maintain the area as a permanent grasdshmb meadow. 

LQNG TERM OBJECTIVES 

*Same as the shoa term. 
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Sept. 19, 1991 

Snohomish County PUD 
P.O. Box 1 107 
Everett, Wa. 98206 

Am: Bernice Tannenbaum 

RE: LAKE CHAPLAIN - STAND 2-26 

Bernice: 

As you are aware, Stand 2-26 is a narrow road border on the west shoreline of Lake 
Chaplain (for map reference, please see WMP, fig. 3&4). The Wildlife Habitat 
Management Plan (WhIP) recommends the site be permanently maintained as an incidental 
"grasslmeadow for early-successional stage species". Site inspections have verified that the 
grasdmeadow condition is present, requires no further enhancement activity and is 
complimented with a desireable shrub component including trailing blackbeny, 
salmonberry and red huckleberry. 

Although no enhancemnent activity is needed, or recommended, the option for establishing 
a roadside hedgerow (for lakelroad sight blockage) has been discussed. The purpose of thls 
letter is to estimate the number of plants required for the optional hedgerow. 

On August 28,1991 Stand 2-26 was traversed and the following information noted: 

* Douglas-fir would be the preferred hedgerow plant species. 

* Douglas-fu seedlings should be from seed zone 411, elevation 500 to 
1000 feet .... a plug +I** seedling would be the preferred planting 
stock. 

* Seedlings should be planted on 5 foot centers. 

* Approximately 700 seedlings would be required to establish the 
hedgerow from the earth fdled dam to (and including) stand 2-27. 

* Estimate of probable cost: 

-Seedling cost: Approx. $350.00 
-Planting cost: Approx. $350.00 
-Supervision: Approx. $400.00 
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* Potential vendors: 

-Webster State Nursery 
-Weyerhaeuser Co. 
-Other local forest nurseries 

For any questions or comments please call at (206) 887-4094. 

**A plug + I  seedling is a rree grown one season in a greenhouse cotitainer and a second 
growing season in a bareroot transplant nursery. 

Best regards. 

SYVERSON SEED, INC. 

Dan Syverson 
President 



APPENDIX C-5. POWERHOUSE SITE 



POWERHOUSE SITE (Stand 8-4) 

JACKSON HYDROELECTRIC PROJECT -FERC NO. 2 157 
WILDLEE HABlTAT MANAGEMENT PLAN 

PROFESSIONAL SERVICES CONTRACT NO. 1657 
HORTICULTURAL PROJECT-PHASE I 

FIRST REVISION 

Prepared by: 

Syverson Seed, Inc. 
Ridgefield, Washington 

September 1991 



STAND 8-4 - POWERHOUSE 

INTRODUCTION 

Stand 8-4 is an accessible, moderate to steeply sloped 27 acre site with soils that were 
heavily disturbed during the pipeline and powerhouse construction. 

A site inspection and general inventory was conducted on the Project and adjacent border 
area. to assist in the managing and implementing of WMP practices. The objectives were 
to: 

1. Inspect and inventory existing soil conditions and major vegetation cover types. 
2. Mao oeltinent ~hvsical features and wtential habitat enhancement areas. 
3. 1de& any sik constraints or otherlimiting factors. 

This repod describes the methods and presents the results of the general inventory, and 
includes recommendations and technical specifications for area wildlife enhancement 
management. This report also includes maps that will provide a base for continuing site 
development. 

MANAGEMENT AREA 

Stand 8-4 is located on the east bank of the Sultan river in the SW114, Sec. 17, T.28N.. 
R.SE., W.M. of Snohomish County, WA. (see Fig. 1.2 of the WMP). 

Except for the immediate Sultan river shoreline, site 8-4 was used as a staging area for 
pipeline and powerhouse construction activities (approx. 1982183). Area soils were 
severely disturbed andlor removed by heavy equipment operation and there remains various 
concentrations of buried construction spoils scattered throughout the Project area. With the 
exception of grass seeding (seed mixture unknown) the construction site was left, after 
construction, to revegetate naturally. 

Currently, there are several potential construction projects pending which may fulther 
impact immediate and future area wildlife enhancement profiles. 

METHODS 

Before surveying the management area, a base map was developed utilizing color and 
black & white aerial photographs and Bechtel plan and proftle blueprints. Aerial photos 
were analyzed to locate and identify access points and pettinent physical features such as 
drainages, road crossings, etc. The plan and profile prints were used to determine slope 
and distance between identifiable areas. Site inspections were used to verify distances and 
access points. 

Once a grid map was developed, a general inventory of existing vegetation was taken. The 
Project area and bordering sidewalls were traversed and site and vegetation profiles 
prepared. Random test h&s wen: dug to check soil depths and various (random) c h ~ k  
plots (1/25M acre) were established. The following information was recorded: 



1 .) Dominant Ground Cover 
2.) Existing vegetation 
3.) Streams and Riparian Zones 
4.) Potential Wildlife Habitat Management Areas 
5.) Other 

Upon completion of the Aeld work, data was compiled, summarized, and the individual 
span maps produced on a Macintosh computer. 

SlTE CONSTRAlNTS: 

- Herbicide and pesticide restriction area 
- Probable fertilizer restriction area 
- No heavy equipment operation allowed on slopes 
- No plantings, or other obstrnctions, which would visually block or shade the 

entry road. 

SUMMARY OF EXISTING SITE CONDITIONS: (see attached site map) 

Area 1 - Sultan River Riparian 

The area is a narrow strip of treelshrub habitat bordered by the Sultan river (west side) and 
a parallel construction road grade (east). Existing tree and shrub species range in age from 
seedling to mature second growth, are well dispersed and include: 

Douglas-fir 
Western red cedar 
western hemlock 
cottonwood 
willow 
cascara 
alder 
eldekrry 
salmonbeny 
sword fern 
huckleberry 
spirea 

Moderately heavy deer and beaver use was observed throughout the management area 

Area 2 - Cascade Creek Riparian 

The drainage area below (west) of the powerhouse access road is bordered by a permanent 
rocklwire bullche ad... seasonal flooding of the immediate area was noted. Although devoid 
of any mature vegetation capable of providing site blockage, the following plant species are 
present: 

grass spp. 
spirea 
thistle 
queens ann lace 



plantain 
clover 
bigleaf maple seedlings 
westem red cedar seedlings 
cottonwood sprouts 

The riparian area above the access road (east) was left relatively undisturbed during 
constluction activities. Existing vegetation includes: 

Douglas-fu 
westem red cedar 
cottonwood 
alder 
willow 
western white pine (one) 
salal 
sword fern 

Area 3 - Contoured Powerhouse Slope 

This area was terraced and seeded to grasses following Project construction. A drainage 
system was also installed to aid site stability and control slope erosion. The following plant 
species are currently present: 

grass spp. 
thistle 
Douglas-fir seedlings 
big leaf maple seedlings 
willow sprouts 
cononwood sprouts 
alder seedlings 
horse tail 
buddlia 
wild strawberry 
moss 
buttercup 
pearly everlasting 

A small area of unstable sand (some slippage evident) exists on the northerly slope area 
immediately bordering the Cascade creek drainage (see attached map). 

Area 4 - Entry Road Switchback 

This moderate to rather steeply sloped (and visually exposed) management area is vegetated 
with the following plant species: 

grass spp. 
moss SDD. 
alder s~&lings/saplings 
Douglas-fir seedlings 
western red cedar seedlings 



Alder is the most predominate tree species and is rapidly invading the management area ... 
preferred shrub species are rare to non-existent. This area also contains a knoll (see 
attached map) which may be leveled to improve entry road conditions. 

Area 5 - Upper Entry Road 

This management area has several distinct grassfforb meadows bordered (and eventually 
blending into) the Sultan river riparian, conifer second mwth andlor ~ipelinelmicrowave 
project ioundary areas . ~ x i s t 6 g  plant species include: 

grass spp. 
moss spp. 
alder 
Douglas-fir 
Oregon grape 
sword fern 
bracken fern 
salmonbeny 
trailing blackberry 
thimble berry 
salal 
western hemlock 
western red cedar 
cottonwood 

Alder saplings (12 to 15 feet) are rapidly invading the area. 

ENHANCEMENT RECOMMENDATIONS 

General Recommendations: 

1.) Establish a direct grass/forb/shb seeding program as detailed in the Technical 
Specifications. 

2.) Implement a scheduled alder control maintenance program. 

3.) Locate and randomly place downed logs, brush piles or other woody material 
throughout the site to further enhance wildlife site diversity. 

4.) M o w  the forested portions of the site to mature with minimal intervention. 

5.) Establish a monitoring program to record plant vigor, animal interest, etc. and to chart 
area development and schedule of future area habitat enhancement plocedures. 

Specific Area Recommendations: 

Management Area No. 1 - Sultan River Riparian 



Protect and enhance the existing, well diversified vegetation by manual control of westem 
red alder (see Technical Specifications). 

Management Area No. 2 -Cascade Creek Riparian 

Alllany management activity on the lower (west of entry road) riparian area should be 
delayed until the proposed Visitor Center construction project is located and possible 
impacts assessed' f i e  upper (east entry road area) should receive manual al&r control. 

Management Area No. 3 - Contoured Powerhouse Slope 

Implement a direct seediig program of preferred grasdforblshmb species. Additional 
applications of the grass seed mixture (per detail in the Tech. Spec.) is recommended on the 
slippage area No direct shrub plantingis currently recommended. 

Management Area No. 4 - Entry Road Switchback 

Manage the area to maintain a permanent grasdforb meadow interspersed with a diversity 
of shmWtree veflical structure. Implement a seeding program (as previously discussed) 
and establish ten, protected shrubkree "islands" as specified in the Technical Specifications. 

Implement manual alder control. 

Management Area No. 5 - Upper Entry Road 

Basically the same as Mgt. Area No. 4, but more emphasis should be placed on 
establishment of fmit and mast tree groupings. Approximately ten, protected fmitlmast 
"groups" are recommended. However, before planting, manual alder control (within the 
time frame designated in the Technical Specifications) should be completed. 

TECHNICAL SPECIFICATIONS 

* Grass seed soil and site preparation procedures - All Management Areas 

Not required 

* Recommended grass seed mixture: 

25% Perennial ryegrass (Lolium perenne) 
25% Annual ryegrass (Lolium multiflomm) 
16% Alta tall fescue (Festuca arundinaceae) 
10% Creeping red fescue (Festuca  bra) 
24% Birdsfoot trefoil (Lotus comiculatus) 

Consider additions to the above seed mixture (based on availability) from the list of plant 
species detailed on page 2-19 of the WMP. 

* Recommended seed application rates: 

12 to 15 lbs. per acre 



* Seed application procedures: 

Direct seed with hand or tractor mount (cyclone type) seed spreader ... birdsfoot trefoil 
should be inoculated prior to blendinglapplication. 

* Seed application dates: 

April 

* Potential vendors: 

Local or 

Willamette Seed & Grain 
Albany, Oregon 

Emerald Hydroturf 
Portland, Oregon 

* Fertilization rates: 

Not applicable -probable fertilization restriction area 

* Alder control methods and timing: 

Alder should be manually severed (chain saw) below the lowest live bud during the 
months of June and July. This time frame seems to be the most effective in limiting the 
trees natural tendency to re-sprout. 

* Shmb/tree island soil and site preparation procedures: 

Till intended planting areas or auger planting boles. 

* Shrub/tree plant species (actual selections based on availability): 

Trees: 
European mountain ash 
Crab and other apple spp. 
Filbert 
Hazel 
Oregon white oak 
Canyon live oak 
Pacific dogwood 
Hawthorn 
Walnut 

Shrubs (dry to medium sites): 

Ocean spray 
Red and blue huckleberry 
Rose spp. (nootka, woods, bald-hip, multiflora, rugosa 
Himalayan and evergreen blackberry 
Currant 
Snowberry 



Shrubs (medium to wet sites): 

Highbush cranberry 
Red and blue elderberry 
Douglas spirea 
Salmonbeny 
Red osier dogwood 

Vines and groundcovers: (optional - would be randomly distributed within 
exclosure area) 

Grass spp. 
Wild strawberry 
Columbine 
Trailing blackbeny 
honeysuckle 
Plus additions from the species list detailed on page 2-19 of the WMP. 

* Planting procedures: 

Auger holes or shovel plant trees/shbs in vertical alignment no deepedshallower 
than apparent nursery soil level. Roots will be spread uniformly with no "J" rooting or 
exposed mots permitted. Soil will be "tamped" in firmly. No staking or other support of 
the planted material is considered necessary, although some remedial straightening of 
treeslplants may be required if physical disturbance occurs. 

* Planting plan and protective fencing detail: 

- Shmb 1 Tree Island -Typical: 

Enclosure area = approx. 10' per side 

6 foot Poultry 

"I" posts 

plant spacing 
- 2 fmt centers for shrubs 
- 4 f o ~  centers Ww tree spp. 



Applehast tree groupings 

6 foot Poultry 
netting 
(approx. 36" 
in diameter) 1 - :oh Netting supported 

by three 8' "I" 

ports 

Approx. 10-15 foot 
spacing 

* Planting dates: 

* Planting rates: 

12 to 15 shmb species and 3 to 4 tree species per planted island. 5 mixed fmitlmast 
uee species are recommended per fmitlmast grouping. 

* Expectdacceptable rates of moxtality: 

To be determined from monitoring 

* Replacement criteria and procedures: 

Remove dead material and replace 

* District maintenance plan: 

Protect treeslsh~bs from accidental damage/mortality from area maintenance 
nrocedures and straidten ~ lants  disturbed from vertical alianment. Periodic hand clearing 
Gf undesirable vege&on &mediate to the planted rnaterial<hould also be anticipated and- 
scheduled along with normal area maintenance. 

* Potential vendors: 

Local nurseries or other native plant supplier 

* Plant availability constraints: 



Confum tredshmb order minimum one year prior to intended planting date. 

ESTIMATE OF PROBABLE COSTS: 

Item Units Unit Cost Quantity Amount 

Mobilization -. - -..- 1 $ 5,200.00 

Direct Seeding 
Seed cost (per applic.) lb. $ 5.00 400 2,000.00 
Seed applic. labor m.hr. 25.00 48 1,200.00 

Plant Cost Variable, depending on plant size and variety selected.. 
estimated to range from .50 to 15.00 per ea. depending 
on size and grade (estimated not to exceed $3,200.00) 

Mechanical Site Prep. 
Till or auger ea. 100.00 20 2,000.00 

Planting Cost rn.hr. 25.00 96 2,400.00 

Alder control m.hr. 25.00 225 5,625.00 

Fencing (exclosures) ea. 100.00 20 2,000.00 

Supervision/rnonitoring m.hr. 50.00 1 50 7,500.00 

ALTERNATIVE MANAGEMENT, PLANTING, MAINTENANCE PLANS 

* None at this time 

SHORT TERM OBJECTIVES 

Stabilize the site with ~petit ive direct seeding of enhancement and erosion control 
grass/forb/shmb species. Determine, from planted shruhltree islands, the appropriate 
species to plant and the degree of site preparation, protection and maintenance procedures 
required to maintain and expand area wildlife enhancement diversity. 

LONG TERM OBJECTNES 

Compliment, for a myriad of wildlife, the surrounding forest structure with a forage 
meadow interspersed with a diversity of tree, shrub and ground cover heights and species. 
Establish and maintain a habitat area that promotes valued food sources and provides sight 
blockage, vertical structure, shelter and a seasonal variety of fiuiting and flowering. 



For any questions, comments or need for further clarification please contact Dan or Laurine 
Syverson at (206) 887-4094. 





APPENDIX C-6. DRAWDOWN ZONE TEST PLOT (SPADA M E )  



2320 California St., Everett, Washington 98201 258-82 1 1 
Mailing Address: t? 0. Box 1107, Everett. Washington 98206 - 

September 9, 1991 

Dan Syverson 
Syverson Seed, Inc. 
P.O1 BOX 520 
Ridgefield, Washington 98642 

Dear- Dan: 

You wanted to know what wetland plants I have seen growing in Spada 
Lake. Karen and I have collected specimens when they've been 
available, but haven't identified all of the grasses. The 
following plants have been identified, however: 

Juncus tenuis 
Glvceria elata 
Scirpus cvwerinus (probably) 
carex obnupta 

- - 

Salix - both Pacific and Scoulers, but I think only Pacific 
willow was actuallv found srowins in the water. - 

Red-osier dogwood 
Douglas spirea 

I would say there are 3 or 4 more grassy species that we haven't 
identified. 

Hope this is helpful. 

Sincerelv. 

Bernice Tannenbaum 
Environmental Coordinator 
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Snohomish County PUD 
P.O. Box 1107 
Everett Wa 98206 

Atm: Bernice Tannenbaum 

RE: SPADA LAKE - DRAWDOWN ZONE TEST PLOT 

Thank you for your letter of 9 September detailing the wetland plants you and Karen have identified in the 
drawdown zone of SpadaLake. In addition to the species listed in your letter, we did locate and identify 

microcarpus (small-fruited bulrusli). 

On August 29,1991 we inspected the south shoreline of Spada Lake and were pleasantly surprised to 
observe how well portions of the drawdown zone have naturally regenerated. The variety of grasses, sedges, 
etc. were a marked improvement and conuast to our last site visit (summer of 1987). 

At this time, if a test plot of wetland andlor aquatic species is considered, we would recommend the 
following parameters: 

TEST PLOT LOCATION: 

- Site #3, south shore 

PLANlX'?G CONFTGURATION 

-Plant approximately 5 ea. of the selected species in rows oriented 
perpendicular to the SpadaLake shoreline. Plants should be spaced 1 to 3 feet apart 

PLANT SPECIES 

- Existing species: 
Junctus tenuis 
Glyceria elata 
SciIpus cyperinus 
Carex obnupta 
Salix spp. 
Red osier dogwood 
Douglas spirea. 
Scirpus microcarpus (small-fruited bulrush) 



- Recommended species (in addition to those listed above) 
Western crabapple (Pyrus fusca) 
Pacific ninebark (physocarpus capitatus) 

s (Phalaris mndinacea) 

Reed grass (Phragmites commnnis) 
Water parsley (Oeantbe sarmentosa) 

No fencing or oiber protective exclosure is recommended. However, plot location should be well 
identified via compass bearing and distance from a prominent landmark. Aluminum tags affixed to 
area stumps is also recommended. 

POTENTIAL VENDORS: 

- Newall Wholesale Nursery 

Note: Tom Newall has indicated that plants could be acquired and 
delivered for early 1992 planting if ordered prior to November 1,1991 

ESTIMATE OF PROBABLE COST: 

- Plants are estimated to cost from .50 to $2.00 per unit depending on 
species and quantity. Prices could be obtained directly from Newall 
Nursery. 

- Planting cost and supervision is estimated not to exceed $250.00. 

SHORT TERM OBJECTIVES: 

-Evaluate success of the ma1 plot species based on the following 
criteria: 

-Survival after two years of innundation 
-Reproductive ability 

LONG TERM OBIUITIVES: 

-Use information from the test plot species to expand or abandon future 
Spada Lake drawdown zone planlings. 

For any questions or comments please contact Syverson Seed, Inc. at (206) 887-4094. 

Best regards. 

SYVERSON SEED, INC. 

Dan Syverson 
Resident 



October 29.1991 

Snohomish County PUD 
P.O. Box 1107 
Everett. W a  98206 

Attn: Bernice Tannenbaum 

RE: SPADA LAKE 

Bernice: 

Thank you for your letter of 10/23/91. Hopefully, the following will answer the questions 
you have regarding the Spada Lake test plot: 

* As indicated in my leter of 9/23 Site 3, South Shore is the preferred planting area 
This site is a uniform, gentle slope with excellent acwss. Regarding test plot location (in 
relation to the 1450 ft high-water level) it is my understanding from the WMP that the plot 
should be placed in the mid drawdown zone (1445-1435 ft.). 

* Regarding test plot configuration, it is recommended that the plants selected be 
oriented in rows perpendicular to the shoreline. Since the purpose of the test plot is to 
evaluate a variety of species tolerance to innundation, I do suggest that each row be 
oriented the same in relation to the high water line. 

*The preferred planting month is dependent on climatic and water level conditions. 
Generally, MarchlApril or SeptemberJOctober time frames would be appropriate. 
Regarding rising or falling water levels, it is my understanding that power, water supply, 
fisheries and flood control take precedence over other activities. Considering the time frame 
for planting recommended above, you are probably in a better position to assess the 
probability of water level regims. At any rate, while a falling water level might be 
somewhat beneficial (to give some period of root growth prior to flooding) the regime is 
not considered critical to test plot establishment. 

*The plants should be planted above the existing water level. Attempting to plant in 
standing water would be, in my opinion, self-defeating. 

*No site preparation is necessary. 

*The majority of the plants listed would be obtained (via a permit process) from 
federal, state, or private ground. The plants would be physically lifted and then planted at 
Spada within a reasonably short time period. Therefore, the plants would be mature, 
bareroot and of any size specified or available. 

*Regarding reed grass and/or reed canary grass there is no problem with 
eliminating those species. Just for general information, the Corp. of Engineers have 



reported that while reed grass is a pest on the Atlantic coast, it does not appear to be as 
prolific or intrusive in the Pacific Northwest.. 

*Tom Newall would be receptive to a Fall 1992 planting but would appreciate a 12 
month notification prior to the intended planting date. 

Bernice, we appreciate the opportunity to have met and worked with you, Deborah and 
Karen. While we seem to frequently have a difference of opinion or viewpoint, it is hoped 
that some value was derived from this project. 

The enclosed invoice finalizes billing. Also, insurance coverage has been subsequently 
reduced for Snohomish. 

Best of luck 

SYVERSON SEED, INC. 

Dan Syverson 
President 



APPENDIX D. REVEGETATION SITE PLANS 



PUBLIC UTILITY DISTRICT NO- 1 OF 
SNOHOMISH COUNTY - EVERETT. WN 

DRAWN I DATE 1 APPROVED I DRAWING 











APPENDIX E. NEST STRUCTURE MONITORING PROCEDURES 



. Task: An osprey n e s t  p l a t fo rm was i n s t a l l e d  i n  a f i r  t ree 
near  t h e  e a s t  shore  of Lost Lake i n  1990. Use of t h e  p la t form by 
ospreys i s  monitored annual ly .  

. Procedures and R e s p o n s i b i l i t i e s :  Nest p la t forms  a r e  designed 
using s p e c i f i c a t i o n s  developed by (Corps of Engineers,  Beal, p e r s .  
comm., Appendix B ) .  Monitoring of  t h e  Lost  Lake osp rey  n e s t  
p la t form w i l l  occur  a t  l e a s t  t w i c e  pe r  month from A p r i l  through 
Ju ly ,  if t h e  p l a t fo rm is not  used f o r  b reed ing ,  and from A p r i l  
through e a r l y  September, i f  it is used.  Using a  s p o t t i n g  scope 
from a l o c a t i o n  on t h e  oppos i t e  s i d e  of t h e  lake ,  t h e  Dis t r i c t ' s  
b i o l o g i s t  w i l l  examine t h e  pla t form,  a t tempt ing  t o  d e t e c t  ospreys  
and/or s igns  of recen t  use  such a s  new branches wi th  green leaves ,  
down f e a t h e r s ,  e t c .  Data w i l l  be  recorded  on a  su rvey  s h e e t  
(F igure  2 .5)  du r ing  each v i s i t ,  i nc lud ing  t h e  fo l lowing:  s t a t u s  
of occupancy/use, number and l o c a t i o n  of a d u l t s  and immatures 
p resen t ,  a c t i v i t i e s  when f i r s t  observed, perch type,  l o c a t i o n ,  and 
weather.  The n e s t  s i te  a t  Lake Chaplain should  be monitored on 
t h e  same days f o r  comparison. Survey s h e e t s  w i l l  be  completed f o r  
both  n e s t  s i t e s  on each v i s i t .  

If t h e  p l a t f o r m  f a l l s  from t h e  t r e e ,  a  new one based on 
c r i t e r i a  l i s t e d  i n  t h e  WHMP w i l l  be  i n s t a l l e d .  I f  t h e  t r e e  i t s e l f  
f a l l s ,  o r  replacement i n  t h e  same t r e e  i s  u n f e a s i b l e ,  a  p l a t fo rm 
w i l l  be p laced  i n  another  a p p r o p r i a t e  t ree a d j a c e n t  t o  t h e  l ake ,  
o r  on a  po le .  

2.3.4 Ruck N e s t  Boxes 

. Task: Two wood duck n e s t  boxes were i n s t a l l e d  on t h e  e a s t  
shore  of Lost Lake i n  1990. Use of t h e  boxes by breeding b i r d s  i s  
monitored dur ing  t h e  n e s t i n g  season.  Although no t  requi red  by t h e  
WHMP, D i s t r i c t ' s  b i o l o g i s t s  may i n s t a l l  a d d i t i o n a l  n e s t  boxes i n  
t h e  Lost Lake wetland complex. 

P rocedures  and R e s p o n s i b i l i t i e s :  N e s t  boxes shou ld  be 
designed a s  s p e c i f i e d  i n  (U.S. F i sh  and W i l d l i f e  Se rv i ce  bookle t ,  
undated, Attachment B). N e s t  boxes should be placed i n  a r e a s  away 
from human use, p r e fe rab ly  on l a r g e  s tu rdy  l i v e  t r e e s  ad j acen t  t o  
t h e  l a k e .  Hard snags i n  t h e  water  may a l s o  be  used.  The box 
should be a t t ached  t o  t h e  t r e e  t runk  about 12-20 f e e t  above water, 
with t h e  en t rance  ho le  f ac ing  t h e  water, and with  no o b s t r u c t i o n .  

Wood duck n e s t  boxes w i l l  b e  moni tored by a  D i s t r i c t ' s  
b i o l o g i s t  f o r  t h r e e  ( 3 )  yea r s  beginning i n  s p r i n g  1990. A f t e r  
t h r e e  (3 )  yea r s ,  t h e  success  of t h e  program w i l l  be  a s s e s s e d  and 
t h e  program modified if needed. N e s t  boxes w i l l  be v i s i t e d  f o u r  
times a  year .  During each v i s i t  a  d a t a  shee t  (F igure  2 .6)  w i l l  be 
f i l l e d  ou t  and t h e  v i s i t  documented wi th  photographs i f  needed. 
Information regarding nes t  box monitoring v i s i t s  w i l l  be f i l e d  f o r  



F i g u r e  2 . 5  O s p r e y  N e s t  P l a t f o r m  S u r v e y  Sheet 

D a t e  T i m e  W e a t h e r  

O b s e r v e r  ( s )  

S i t e  N a m e  or N o .  N e s t  S t a tu s1  No .  Y o u n g  N o .  A d u l t s  L o c a t i o n  C o m m e n t s  
A d u l t s  

1 N e s t  S t a t u s :  OCC = Occup ied  UNK = Unknown UNOCC = 
Unoccupied ALT = A l t e r n a t e  N e s t  F  = F a i l e d  n e s t  BD = N e s t  
blown down 
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Figure 2.6 Nest Box Data Sheet 

Box No./Location Date Time 

Observer (s) Weather 

Condition of Box 
(vandalism, warping, 
rot etc. ) 

Maintenance Activities 

Use of Box 

Species 

Evidence (eggs, eggshells, membranes, feathers, pellets, etc.) 

Location of adults 

Number of eggs/young 

Number hatched/fledged 

Predation/evidence 



use  i n  annua l  r e p o r t s  and f o r  a s s e s s i n g  s u c c e s s  of program. 
Information t o  be ga thered  f o r  t h e  program inc ludes :  use of boxes, 
presence o f  o t h e r  wood ducks i n  a r ea ,  p r o d u c t i v i t y  of b i r d s  us ing  
boxes, vandalism and s t r u c t u r a l  i n t e g r i t y  of boxes. 

Each box w i l l  be v i s i t e d  fou r  t imes a  year  a s  fol lows:  

1. Maintenance V i s i t -  This  v i s i t  should be conducted p r i o r  t o  
t h e  breeding season (Jan-mid February) t o  do t h e  fol lowing:  r e p a i r  
o r  r e p l a c e  box i f  needed; remove o l d  n e s t i n g  m a t e r i a l s ,  wood 
ch ips ,  deb r i s ;  pu t  i n  f r e s h  wood ch ips ;  complete d a t a  s h e e t .  New 
nes t  boxes should be i n s t a l l e d  a t  t h i s  t i m e .  

2 .  Breeding V i s i t  1- This  v i s i t  should be performed e a r l y  i n  t h e  
b reed ing  season  (mid-March t o  l a t e  March) mainly  t o  d i s p l a c e  
c e r t a i n  undes i r ab l e  s p e c i e s  l i k e  s t a r l i n g s .  The fo l lowing  should 
be performed: remove s t a r l i n g  n e s t s  o r  m a t e r i a l s  if needed; change 
wood c h i p s  i f  needed; complete d a t a  s h e e t  t o  document s t a r l i n g  
use .  Bi-weekly o r  weekly v i s i t s  may be r e q u i r e d  i n  mid t o  l a t e  
March i n  o r d e r  t o  discourage s t a r l i n g s .  I f  t h e  box i s  being used 
by a  mammal a s  a den, t h e  b i o l o g i s t  w i l l  dec ide  whether t o  a l low 
t h e  cu r r en t  r e s i d e n t  t o  remain o r  c l ean  out  t h e  box. 

3 .  Breeding V i s i t  2 - A t  l e a s t  one n e s t  box check should  be 
scheduled f o r  mid-April,  t h e  peak s i t e  s e l e c t i o n  and egg- laying 
per iod  f o r  wood ducks. I f  a d e s i r a b l e  spec i e s  appears  t o  be us ing  
t h e  box when observed  from a  d i s t a n c e ,  t h e  box should  no t  be  
opened, and t h e  box should be noted a s  occupied. 

I f  no b i r d s  appear i n  t h e  v i c i n i t y  of t h e  box, a  quick check 
of t h e  box f o r  eggs o r  n e s t i n g  m a t e r i a l  can be  made. Open t h e  
door cau t ious ly  t o  avoid f l u sh ing  a  female which may be i n s i d e  t h e  
box. Notes r ega rd ing  occupancy should be  recorded  on t h e  d a t a  
shee t  (Figure  2 . 6 ) .  S t a r l i n g  n e s t s  and eggs should be removed. 

Human d i s tu rbance  dur ing Apr i l  and May may c o n t r i b u t e  t o  n e s t  
f a i l u r e  and should be minimized. 

4 .  Breeding V i s i t  3- Thi s  v i s i t  should  be  conducted by t h e  
D i s t r i c t ' s  b i o l o g i s t  i n  mid-late June, a f t e r  t h e  30-day incuba t ion  
p e r i o d  is ove r ,  t o  de te rmine  p r o d u c t i v i t y  o f  b i r d s  u s i n g  t h e  
boxes. More t h a n  one v i s i t  may be r equ i r ed  t o  o b t a i n  a  complete 
da t a  s e t .  The fol lowing t a s k s  should be performed: c o l l e c t  d a t a  
on number of eggs hatched,  number of young observed,  evidence of 
p r e d a t i o n ,  complete  d a t a  s h e e t .  Check f i r s t  f o r  b i r d s  i n  
v i c i n i t y .  Document presence,  l o c a t i o n  and a c t i v i t i e s  of b i r d s  i n  
a r e a .  I f  b i r d s  a r e  p re sen t  near  t h e  boxes, do no t  open t h e  boxes. 
I f  no b i r d s  a r e  p re sen t ,  check boxes f o r  evidence of use .  I f  box 
i s  used by o t h e r  spec i e s ,  document t h e  use and dec ide  whether t o  
d i s p l a c e  them. If b i r d s  a r e  i n  t h e  a r e a ,  minimize t ime  a t  n e s t  
box and i n  a r e a  t o  minimize d i s tu rbance  t o  a d u l t s ,  eggs, young. I f  
eggs a r e  p r e s e n t  and no female  i n  a r e a ,  de t e rmine  s t a g e  of 
development by c a n d l i n g  a s  d e s c r i b e d  i n  Wel l e r  (1959) and 
Westerskov (1950) .  



A t  t h e  end of t h r e e  yea r s  of  monitoring,  r e s u l t s  should  be 
eva lua t ed  and recommendations f o r  r e v i s i o n s  of t h e s e  procedures  
s h o u l d  b e  made. E v a l u a t i o n  p o i n t s  s h o u l d  i n c l u d e  t h e  
e f f e c t i v e n e s s  of  n e s t  box des ign ,  occupancy r a t e s  o f  boxes,  
p r o d u c t i v i t y  r a t e s ,  e f f e c t i v e n e s s  of s t a r l i n g  checks,  vandalism 
problems, adequacy of moni tor ing  schedu le .  Nest boxes may be 
moved t o  new l o c a t i o n s  i f ,  a f t e r  t h e  end o f  t h e  monitoring per iod ,  
no occupancy i s  documented and a l t e r n a t e  s i t e s  e x i s t .  Addi t iona l  
n e s t  boxes may b e  i n s t a l l e d  a t  any p o i n t  d u r i n g  t h e  p r o j e c t  
implementation per iod ,  p r i o r  t o  t h e  breeding season a t  a p p r o p r i a t e  
s i tes .  

2 . 3 . 5  -st P l a t fo rms  

. Task: Two f l o a t i n g  n e s t  p l a t fo rms  were i n s t a l l e d  i n  Lost  
Lake i n  1991. This  i s  a d e p a r t u r e  from t h e  p l a n  s t a t e d  i n  t h e  
WHMP. J u s t i f i c a t i o n  i s  provided  i n  t h e  1990 Annual Report  t o  
FERC. The p l a t fo rms  a r e  hau led  ou t  of  t h e  water  and s t o r e d  on 
s h o r e  d u r i n g  t h e  non-breed ing  s e a s o n  i n  o r d e r  t o  p r e v e n t  
vandalism, and f a c i l i t a t e  maintenance of t h e  vege ta t i on  m a t  on t h e  
pla t form.  Use o f  t h e  p la t forms  by breeding waterfowl i s  monitored 
dur ing t h e  n e s t i n g  season.  

. Procedures and R e s p o n s i b i l i t i e s :  P la t forms  a r e  c o n s t r u c t e d  
l o o s e l y  b a s e d  on s p e c i f i c a t i o n s  deve loped  by Young (1971, 
Attachment C )  and t h e  S e a t t l e  Water Department (Pa ige ,  p e r s .  
comrn.) . Two p la t fo rms  w i l l  be p laced  each year  i n  February o r  
March a t  t h e  no r th  end of t h e  l ake ,  p r e fe rab ly  out  of  s i g h t  of t h e  
access  road and boat  launch a r e a  on t h e  west shore .  The p la t forms  
w i l l  be anchored with cab le  o r  chain  t o  stumps o r  concre te  b locks .  

The p l a t fo rms  w i l l  be  covered with  l i v e  v e g e t a t i o n  "plugs"  
dug from t h e  a d j a c e n t  wet land b u f f e r  zone. Vege ta t ion  p l u g s  
should i n c l u d e  mosses, f e r n s ,  s m a l l  sh rubs  and he rbs  w i t h  4-5 
inches  of a t t a c h e d  s o i l .  Care should be taken t o  ensure  t h a t  t h e  
pla t form deck i s  1-3 inches  h igher  t han  t h e  water ,  t o  ensu re  t h a t  
b i r d s  l i k e  l oons  c a n  e a s i l y  c l imb up, wh i l e  a v o i d i n g  d i r e c t  
contact  of n e s t  m a t e r i a l s  wi th  t h e  water .  

Nest p l a t f o r m s  w i l l  b e  monitored from a  p o s i t i o n  on t h e  
s h o r e l i n e  sc reened  from view by v e g e t a t i o n  a t  a  d i s t a n c e  of a t  
l e a s t  100 f e e t .  The moni tor ing  p e r i o d  w i l l  be from mid-April  
through l a t e  June, wi th  30-minute v i s i t s  a t  l e a s t  twice  p e r  month. 
V i s i t s  w i l l  be  more f r e q u e n t  i f  it i s  de te rmined  t h a t  t h e  
p l a t fo rms  a r e  b e i n g  used f o r  n e s t i n g .  During each  moni tor ing  
v i s i t  a  d a t a  s h e e t  (F igu re  2 . 7 )  w i l l  be completed, documenting 
use, p roduc t iv i ty ,  and s t r u c t u r a l  i n t e g r i t y  of t h e  pla t form.  

Nest p la t forms  w i l l  be  removed from t h e  l a k e  i n  September and 
s t o r e d  on t h e  l a k e s h o r e  d u r i n g  t h e  non-b reed ing  s e a s o n .  
Monitoring of p la t forms  a t  t h e  same l o c a t i o n s  w i l l  con t inue  f o r  a t  



Figure 2.7 Floating Nest Platform Data Sheet 

Platform No./Location Date Time 

Observer (s) Weather 

Site Name or No. Nest Status1 No. Young No. Adults Location Comments 
Adults 

1 N e s t  S t a t u s :  OCC = Occupied UNK = Unknown UNOCC = 
Unoccupied ALT = A l t e r n a t e  N e s t  F = F a i l e d  n e s t  BD = N e s t  
blown down 

2 3 



l e a s t  t h r e e  y e a r s  t o  determine use .  I s l a n d s  t h a t  a r e  n o t  used 
a f t e r  t h r e e  y e a r s  w i l l  be  moved t o  o t h e r  l o c a t i o n s  and monitored 
aga in .  P la t forms  may b e  modified o r  r ep l aced  if it appears  t h a t  
design o r  cons t ruc t ion  problems a r e  causing b i r d s  t o  avoid them. 



APPENDIX F. DEER FORAGE XONITORING PROCEDURES 



!%!&? study Plan for Deer Foraqe Production and Habitat Utilization 

This plan was drafted as a result of the alteration of the 
 lack-tailed Deer Forage monitoring methods stated in the Wildlife 
Habitat Management Plan (p. 4-12). 

OBJECTIVES: 

1. Document an increase in forage production in 
harvested/thinned timber units relative to un-managed 
stands (over a 20 year period). 

2. Provide data on various forest management methods so that 
those which provide maximum benefit to wildlife can be 
implemented. 

3. Updatelvalidate forest succession model (fig 2.2; 
p. 2-5 in WHMP) . 

To meet the stated objectives, it will be necessary to 
establish a means of sampling forage production and 
utilization by deer within the selected harvest units. The 
following are the methods which will be used to gather that 
information. For alternative methods which were considered, 
see "Big Game" file. 

METHODS FOR DATA COLLECTION: 

Veqetation Data 
Data on vegetation production will be collected to record the 
effects of timber management on deer forage. Data will be 
collected for 1 year prior to harvest and will be used for 
comparison to post harvest data. 

The method which will be used for monitoring vegetation is the 
5 square meter circular plot method. The first plot (plot A) 
will be randomly located near the border of the sale unit. 
A wooden stake will be driven in at the center of the plot and 
numbered with the transect and plot numbers. The distance and 
bearing to the first plot should be carefully noted so that 
it may be easily found in the future. The plot will be 
circular with a radius of 1-26 meters (area of 5 sq. meters) . 
Within the plot, measurements of height (estimated to nearest 
6 inches) and % cover (estimated to nearest percent) will be 
recorded. Estimates of plant height should be to a maximum 
of 6 feet, as deer cannot browse much beyond this level. 
Record this information for the following plant species; 

> Salmonberry 
> Vaccinium sp. 
> Bigleaf maple 
> Bracken fern 

> Salal > Evergreen blackberry 
> Sword fern > Himalayan blackberry 
> Vine Maple >Trailingblackberry 



Also, it should be noted on the data card if the plant appears 
to have been browsed. Species may be substituted or changed 
as more information on their palatability becomes known. 

A second plot will be placed 10 meters away in a somewhat 
randomly established direction (staying within the unit 
boundary). The transect direction will not be totally random 
because a line of 10 transects will be established, therefore, 
the direction chosen must be able to provide a line 150 meters 
long. Data from the vegetation plot at the end of the 
transect (plot B) will be taken in the same manner as that of 
the first plot. 

Foraqe Utilization - Pellet Transects - 
Using the plot A center stake as a starting point, a 10 meter 
pellet transect will be established running to the plot B 
center stake. Along the 10 meter transect, for one-half meter 
to each side, deer pellet groups will be counted. A pellet 
group will be defined as a group of 6 or more pellets. Any 
signs of deer activity near the pellets should be noted, i.e. 
foraging, bedding, trail, etc. All pellets, whether part of 
a group or not, will be removed so that all pellets deposited 
prior to the next visit will be from a known period of time. 
Care should be taken so that neither the plots nor the 
transects are walked on while being monitored. All 
disturbance associated with the monitoring should be kept to 
a minimum. 

Pellet information should be gathered twice yearly. Once in 
the early spring before the green-up period, and again in the 
early fall, prior to leaf-fall. During the early fall pellet 
monitoring period, vegetation information should also be 
recorded. 

Installation of Plots & Transects 
The seauence for lavinq out the   lots and transects is to 
first Gace the staki in the center of plot A. Then, with a 
10 meter rope, proceed on the chosen bearing to plot B and 
place a center stake (remembering not to walk directly on the 
transect or plots). GO back to plot A and place a 1.26 meter 
rope at the stake and take vegetation measurements. Next, 
using a one-half meter rope, walk along both sides of the 
transect looking for pellet groups. Take the 1.26 meter rope 
to plot B, place it on the stake and again measure the 
vegetation. 

After the information from both plots and the transect has 
been recorded, a distance of 5 meters will be measured from 
plot B to plot A of the next transect, using the same compass 
bearing as the last transect. At the end of 5 meters, a stake 
will be placed to mark the beginning of the next transect and 
the center of plot A for that transect. Again, the transect 



and plot number should be recorded on the plot center stake. 
The process of recording vegetation and deer pellet data will 
be the same as the last plot and transect. 

After completing 10 transects, move to the right 5 meters and 
begin another 10 transects in the same manner. 

DATA TREATMENT: 

The data from each monitoring period will be compared 
statistically to baseline data (before cut if possible, 
immediately after cut otherwise) and to data from the previous 
monitoring periods. This will allow evaluation of any change 
in forage production, deer use index or rate of succession. 

Areas with different treatments ( i . e .  fertilization, seeding, 
pre-commercial thinning, etc.) will also be compared to 
evaluate the effects of these treatments. 
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-.---. .̂&J 2320 Cahfornia St.. Everett. Washington 98201 258-82 1 1 

Mailing Address: P. 0. Box 1107, Everett. Washington 98206 

February 18, 1 9 9 2  
PUD-19675 

M r .  Gary Engman 
Washington Department o f  W i l d l i f e  
Region 4 
16018 M i l l  Creek Boulevard 
M i l l  Creek, WA 98012 

M r .  A 1  McGuire ' 
Washington Department o f  
Natura l  Resources 
919 North Township S t r e e t  
Sedro Woolley, WA 98282 

M r .  G w i l l  Ging 
U.S. Fish  & Wild l i f e  Serv ice  
2625 Parkmont Lane SW 
Olympia, WA 98502 

M r .  Kurt Nelson 
T u l a l i p  Tr ibes ,  Inc .  
6700 Totem Beach Road 
Marysvil le ,  WA 98270 

Gentlemen: 

RE: Jackson Pro jec t  - FERC #2157 
W i l d l i f e  Habi ta t  Management Plan 

Aaencv ConsulLation Meetina 

The D i s t r i c t  p l ans  t o  submit an annual  r e p o r t  t o  t h e  Federal  
Energy Regulatory Commission f o r  a c t i v i t i e s  conducted under t h e  
Wi ld l i f e  Habi ta t  Management Plan f o r  t h e  Jackson Hydroe lec t r ic  
P r o j e c t .  The r epo r t  w i l l  be submitted t o  t h e  FERC no l a t e r  than  
March 31, 1992, and must inc lude  comments from your agenc ie s .  

The annual  r epo r t  i s  i n  p repara t ion  a t  p r e sen t ,  and w i l l  be 
s en t  t o  you f o r  your review and comments p r i o r  t o  our  annual  
meeting. W e  have scheduled t h i s  meeting f o r  March 11 a t  10:OO 
a.m. a t  t h e  C i t y  of E v e r e t t ' s  water  f i l t r a t i o n  p l a n t  nea r  Monroe. 
A map of i t s  l o c a t i o n  is enclosed.  We p lan  t o  p re sen t  a  b r i e f i n g  
on t h e  p a s t  y e a r ' s  a c t i v i t i e s  and p lans  f o r  t h e  c u r r e n t  year ,  
followed by lunch ( t o  be provided by t h e  D i s t r i c t )  a t  t h e  
f i l t r a t i o n  p l a n t .  W e  w i l l  t hen  go on - s i t e  t o  s o m e  l o c a t i o n s  
around Lake Chaplain and Lost Lake t o  d i s c u s s  s p e c i f i c  a c t i v i t i e s  
and i s s u e s .  I w i l l  a t t a c h  a meeting agenda t o  t h e  d r a f t  annual  
r e p o r t  t h a t  you w i l l  r e c e i v e  wi th in  t h e  next  t h r e e  weeks. 



L e t t e r  t o  J o i n t  Agencies  Februa ry  18,  1992 
PUD-19675 

W i l l  you p l e a s e  c o n t a c t  m e  a t  347-4319 if you a r e  u n a b l e  t o  
a t t e n d  t h e  mee t ing  on t h i s  d a t e .  

S i n c e r e l v ,  - .  

Original Signed BY 
B.R. TANNENBAUM - ~ 

B e r n i c e  Tannenbaum 
Envi ronmenta l  C o o r d i n a t o r  

BRT : vr 
cc: D .  Fa rwe l l ,  C i t y  o f  E v e r e t t  
bcc :  B .  Tannenbaum - 01 

K .  Bedross i an  - 01 
M.  S c h u t t  - 01 
B. Meaker - 01 



From State Highway 2 in Monroe, Washington, 
turn left on Owens Road, proceed about 5-1/4 
miles, turn left on woods Lake Road, proceed 
about 2-1/2 miles, turn right on Pipeline 
Road. Proceed 3.6 miles to City of Everett 
water filtration plant at Lake Chaplain. -- - - - A4 

GI3 
U.W 

D7 
GI0 
D l 0  

m 
CIO 
D8 

GI3 - -- 



2320 California S t ,  Everett, Washington 9820 1 258-821 1 

Mailing Address: P. 0. Box 1107, Everett, Washington 98206 

March 6, 1992 
PUD-19684 

M r .  Gary Engman 
Washington Dept .  o f  W i l d l i f e  
16018 M i l l  Creek Bou leva rd  
M i l l  Creek, WA 98012 

M r .  Greg A r i s s  
Washington Dept .  o f  N a t u r a l  

Resources  
919 Nor th  Township S t r e e t  
Sedro  Woolley, WA 98282 

M r .  L a r r y  Cordova 
U.S. F o r e s t  S e r v i c e  
M t .  Baker-Snoqualmie N a t i o n a l  F o r e s t  
Skykomish Ranger Dis t r ic t  
P.O. Box 305 
Skykomish, WA 98288 

M r .  Tom Hoppens teadt  
T u l a l i p  T r i b e s ,  I n c .  
6700 Totem Beach Road 
M a r y s v i l l e ,  WA 98270 

M r .  G w i l l  Ging 
U.S. F i s h  & W i l d l i f e .  S e r v i c e  
2625 Parkmont Lane SW 
Olympia, WA 98502 

Gentlemen : 

RE: J a c k s o n  P r o j e c t  - FERC #2157 
W i l d l i f e  H a b i t a t  Management P l a n  

r t  

A d r a f t  Annual R e p o r t  on t h e  Dis t r i c t ' s  p r o g r e s s  on implement ing  
t h e  W i l d l i f e  H a b i t a t  Management P l a n  f o r  t h e  J a c k s o n  P r o j e c t  is e n c l o s e d  
for your  rev iew a n d  comments. The f i n a l  r e p o r t  must b e  s u b m i t t e d  t o  
t h e  FERC by March 31, 1992,  a n d  must i n c l u d e  comments r e c e i v e d  f rom your  
a g e n c i e s .  

P l e a s e  s e n d  u s  your  w r i t t e n  comments by March 2 3 ,  1992, s o  t h a t  w e  
w i l l  be a b l e  t o  r e spond  a n d  r e v i s e  t h e  d r a f t  r e p o r t  a p p r o p r i a t e l y .  If 
w e  do n o t  r e c e i v e  comments from any  agency  w e  w i l l  assume t h a t  t h e  
r e p o r t  i s  s a t i s f a c t o r y  t o  t h a t  agency .  

W e  have a lso s c h e d u l e d  a m e e t i n g  t o  p r e s e n t  de ta i l s  o f  a c t i v i t i e s  
conduc ted  d u r i n g  1991 a n d  t o  d i s c u s s  f u t u r e  imp lemen ta t ion  p l a n s .  The 
meet ing  w i l l  t a k e  place on March 11 a t  10:OO a.m. a t  t h e  C i t y  of 
E v e r e t t ' s  Water T rea tmen t  P l a n t ,  n e a r  Monroe, Washington.  



Joint  Agencies February 25, 1991 
PUD-19462 

W i l l  you p l e a s e  c o n t a c t  Bernice  Tannenbaum a t  347-4319 i f  you a r e  
unable t o  a t t e n d  t h e  meeting on t h i s  d a t e .  

S incere ly ,  

Bruce Meaker, ~ c t i n g  Manager 
Jackson Hydroe l ec t r i c  P r o j e c t  

cc:  D .  Farwell ,  C i t y  of Eve re t t  
bcc: K. Bedrossian 

B. Tannenbaum 



JACKSON PROJECT - FERC 2157 
WILDLIFE HABITAT MANAGEMENT PLAN 

AGENCY MEETING - MARCH 11, 1992 - 10: A.M. 
CITY OF EVERETT WATER TREATMENT PLANT 

CONFERENCE ROOM 

I. Introductions 

11. WHMP Progress 

Land Acquisition/Easements 
Williamson Creek 
Lake Chaplain 

 ores st Vegetation Management 
Final Harvest/Road Construction - Lake Chaplain 
Pre-Commercial Thinning - Lost Lake 
Commercial Thinning - Lake Chaplain 

Snag Management Program 

Reveqetation Program 

Nest Structures 

Monitoring 
Deer Forage 
Coarse Woody Debris 

WHMP Supplement for Spada Lake Tract 

111. Problems and Concerns 

IV. 1992 ~ckiedule 

V. Lunch at Lost Lake, weather permitting 

VI . Tour of Management sites 

Lost Lake 
Nest Structures 
Concrete Ford 
Pre-Commercial Thinning Unit 

Final Harvest Units - Lake Chaplain 

VII. summary 





JACKSON PROJECT - FERC 2157 
WILDLIFE EABITAT MANAGEMENT PLAN 

AGENCY MEETING - MARCH 11, 1992 - 10:OO A.M. 

C I T Y  OF EVERETT WATER TREATMENT PLANT 
CONFERENCE ROOM 

I .  INTRODUCTIONS 

Those i n  a t tendance:  Bruce Meaker, Bernice Tannenbaum, Karen 
Bedrossian, Mike Schut t  (PUD); Don Farwell  (C i ty  of E v e r e t t ) ;  
Gary Engman (Washington Department of W i l d l i f e ) ;  G w i l l  Ging 
(U.S. F i sh  and Wi ld l i f e  S e r v i c e ) ;  Tom Hoppensteadt ( T u l a l i p  
T r i b e s ) ;  Greg A r i s s  (Washington Department o f  Natural  
Resources. 

I I .  WHMP PROGRESS 

A .  Land Acquis i t ion 

Bedrossian descr ibed  t h e  a c q u i s i t i o n  of t h e  Williamson 
Creek Trac t  from t h e  DNR, and Farwell  descr ibed  t h e  
C i t y ' s  exchange of lands  around Lake Chaplain with D N R .  
With t h e s e  ac t ions ,  a l l  of t h e  m i t i g a t i o n  l ands  
descr ibed  i n  t h e  WHMP have now been acqui red  by t h e  co- 
l i c e n s e e s .  

B .  Fores t  Vegetat ion Management 

Farwell  descr ibed  t h e  planning and cu r r en t  s t a t u s  of 
access  road cons t ruc t ion  and f i n a l  harves t  on t h r e e  
u n i t s  i n  t h e  Lake Chaplain T rac t .  Completion of t h i s  
ha rves t ,  which was o r i g i n a l l y  scheduled f o r  1990 i n  t h e  
WHMP, i s  a n t i c i p a t e d  i n  e a r l y  Apr i l  1992. The harves t  
u n i t s  w i l l  be r ep l an t ed  wi th  Douglas f i r ,  western red  
cedar,  a  few cottonwoods, and bare  a r e a s  w i l l  be seeded 
with  a g r a s s / f o r b  mix. Few snags o r  green t r e e s  have 
been r e t a i n e d  i n  t h e  u n i t s ,  bu t  green trees w e r e  
r e t a i n e d  a t  t h e  edges t o  a l low snag t r e e  c r e a t i o n .  In  
add i t i on ,  green t ree r e t e n t i o n  a r e a s  w e r e  set a s i d e  f o r  
each ha rves t  u n i t .  

Tannenbaum descr ibed  pre-commercial t h inn ing  on 
approximately 4 6  a c r e s  a t  Lost Lake. The amount of  
s l a s h  i s  very g r e a t  due t o  t h e  d e n s i t y  of t h e  s t and  and 
l a r g e  s i z e  of t h e  trees. Some unthinned c o r r i d o r s  were 
r e t a i n e d  wi th in  t h e  th inned a r e a  i n  o r d e r  t o  provide 
s l a sh - f r ee  access  t o  t h e  i n t e r i o r .  

Farwell  descr ibed  p l ans  f o r  commercial t h inn ing  a t  Lake 
Chaplain i n  1992. Some of t h e  u n i t s  i d e n t i f i e d  i n  t h e  
WHMP f o r  t h inn ing  appear t o  be un feas ib l e  due t o  s o i l s  
and s lope .  Two o t h e r  u n i t s ,  not  i d e n t i f i e d  f o r  t h i n n i n g  



i n  t h e  WHMP, appear t o  be s u i t a b l e  and could be 
s u b s t i t u t e d  f o r  t h e  un feas ib l e  u n i t s .  Scheduled and 
s u b s t i t u t e  u n i t s  w i l l  be eva lua ted  i n  t h e  f i e l d  du r ing  
1992, and a c o n t r a c t  f o r  t h inn ing  two t o  fou r  u n i t s  w i l l  
be prepared.  Agency r e p r e s e n t a t i v e s  were asked whether 
unplanned th inn ing  w a s  accep tab le .  Engman s t a t e d  t h a t  
changes of t h i s  s o r t ,  p l u s  schedule  changes, would b e  
accep tab le ,  but  t h e  PUD/City must document why t h e  
changes were made, and t h a t  t hey  m e e t  t h e  o b j e c t i v e s  of 
t h e  WHMP. Hoppensteadt s t a t e d  t h a t  w i l d l i f e  h a b i t a t  
improvement was t h e  main j u s t i f i c a t i o n  f o r  forest 
vege ta t i on  management, and not  j u s t  t imber  s t a n d  
improvement. 

Hoppensteadt asked i f  d i f f e r e n t  timber ha rves t  
p r e s c r i p t i o n s  ( i . e .  l eav ing  green t r e e s  and snags i n  t h e  
u n i t )  could be used i n  t h e  f u t u r e .  H e  has seen c a b l e  
ha rves t  systems employed elsewhere, where s c a t t e r e d  o r  
clumped t r e e s  have been r e t a i n e d  i n s i d e  t h e  harves ted  
u n i t .  Farwell  responded t h a t  t h i s  w i l l  be p o s s i b l e  on 
t h e  1993 u n i t s ,  and poss ib ly  on 1995 u n i t s ,  depending on 
timber type  and s o i l s .  

The t ime allowed i n  t h e  WHMP (from 15 t o  30 yea r s )  
between commercial t h inn ing  and f i n a l  ha rves t  of a u n i t  
was d i scussed .  Farwell  s t a t e d  t h a t ,  from t h e  p o i n t  of  
view o f  t imber  s tand  improvement, t h inn ing  on some u n i t s  
may no t  achieve much inc rease  i n  growth by t h e  t ime  of 
f i n a l  harves t ,  making t h e  t h inn ing  not  worth t h e  e f f o r t  
f o r  s t and  improvement by i t s e l f .  

C .  Snag Management 

Tannenbaum descr ibed  snag inventory and c r e a t i o n  work i n  
1 9 9 1 .  There are l a r g e  d e f i c i t s  i n  numbers o f  e x i s t i n g  
s o f t  snags r e l a t i v e  t o  t h e  t a r g e t s  p re sc r ibed  i n  t h e  
WHMP. Created snags must decay before  t hey  can s a t i s f y  
d e f i c i t s  i n  t h e  s o f t  snag classes. Hoppensteadt 
recommended dynamiting t r e e  t o p s  r a t h e r  than  sawing them 
i n  o rde r  t o  speed up t h e  decay process .  

D . Revegetat ion Program 

Tannenbaum descr ibed  progress  and f u t u r e  p l ans  i n  
revege ta t ion  of t h e  sites s p e c i f i e d  i n  t h e  WHMP. 

E .  N e s t  S t r u c t u r e s  

Tannenbaum descr ibed  t h e  i n s t a l l a t i o n  of n e s t  s t r u c t u r e s  
and r e s u l t s  of monitoring i n  1991. 



F. G I S  

Tannenbaum desc r ibed  progress  on implementation of t h e  
Jackson P r o j e c t  GIs. 

G .  Monitoring 

Tannenbaum and Schut t  descr ibed procedures t h a t  w e r e  
developed and used i n  1991 t o  monitor deer  fo rage  and 
coarse  woody d e b r i s  on harves t  u n i t s .  The procedures 
depar t  from i n s t r u c t i o n s  given i n  t h e  WHMP, but  a r e  
be l ieved  t o  be  more e f f i c i e n t ,  ob j ec t ive ,  and 
app rop r i a t e  for  s t a t i s t i c a l  t reatment .  U t i l i z a t i o n  of 
fo rage  by deer  on unmanaged f o r e s t  s t ands  a t  Lake 
Chaplain w i l l  be  compared with post -harvest  u t i l i z a t i o n .  
Post-harvest  r e s u l t s  w i l l  be used t o  r e v i s e  t h e  timber 
growth model (and t imber harves t  schedule)  i f  
app rop r i a t e .  This  is a depar ture  from t h e  p r e s c r i p t i o n  
of t h e  WHMP, which c a l l e d  f o r  comparisons between u n i t s  
on mi t iga t ion  lands  with ad jacen t  l ands  under commercial 
f o r e s t  management. 

H .  WHMP Supplement for Spada Lake Trac t  

Bedrossian desc r ibed  elements t h a t  w i l l  be  inc luded  i n  
t h i s  document, a d r a f t  of  which w i l l  be  submit ted t o  t h e  
agencies  f o r  review. I t  i s  expected t h a t  t h e  document 
w i l l  be completed i n  1992. 

111. Problems and Concerns 

A. Timber Harvest on Adjacent Land 

Farwell  p r e sen ted  information on t imber ha rves t  a c t i v i t y  
on p r i v a t e  l and  ad jacen t  t o  t h e  Lost Lake and Lake 
Chaplain t racts .  V i r t u a l l y  a l l  f o r e s t  s t a n d s  on t h e  
no r th  and w e s t  boundaries of t h e  mi t iga t ion  lands  are 
expected t o  be c l e a r c u t  wi thin  t h e  next  few yea r s .  The 
boundary of one 1991 c u t t i n g  u n i t  on Lake Chaplain w a s  
modified i n  o r d e r  t o  provide a b u f f e r  s t r i p  of t r e e s  
between t h i s  u n i t  and a l a r g e  ad jacen t  c l e a r c u t  on 
p r i v a t e  l and .  Farwel l  po in ted  ou t  two o t h e r  p o t e n t i a l  
c o n f l i c t s  i n  f u t u r e  WHMP-scheduled harves t  u n i t s .  A r i s s  
s t a t e d  t h a t  D N R ' s  p l ans  f o r  ha rves t  of  i t s  land  
no r theas t  of Lake Chaplain should be  a v a i l a b l e  i n  J u l y  
1992. 

B .  DNR Proposal  t o  Close Access t o  Marsh Creek A r e a  

A r i s s  descr ibed  DNR p l ans  t o  restrict motorized v e h i c l e  
access t o  t h e  Marsh Creek/Blue Mountain a r e a ,  and t h e  
Pilchuk a rea ,  i n  response t o  abuse of s t a t e  f o r e s t  l ands  



by t h e  pub l i c .  He s t a t e d  t h a t  most abuse occurs  on t h e  
PUD's p i p e l i n e  right-of-way. The DNR hopes t o  c l o s e  t h e  
a r e a s  by t h e  summer of 1992, us ing  a to-be-determined 
combination of ga t e s ,  c l o s u r e  s igns ,  and enforcement. 

Engman and Meaker c i t e d  t h e  need t o  mainta in  an acces s  
f o r  f i s h i n g  on t h e  Su l t an  River, t h e  co- l icensees '  
agreement with t h e  resource  agencies,  i n  t h e  v i c i n i t y  of 
t h e  a r e a  t o  be  c losed .  Ging requested a map of 
l oca t ions  of g a t e s  and c lo sed  a reas ,  showing how 
c losu re s  would a f f e c t  f i s h i n g  acces s .  

I V .  SCHEDULE 

Tannenbaum discussed  t h e  schedule  of a c t i v i t i e s  f o r  t h e  
per iod  1992-1995. 

V. FIELD TRIP TO LOST LAKE AND LAKE CHAPLAIN 

A .  Lost Lake 

Tannenbaum and Bedrossian d i scussed  changes i n  w a t e r  
l e v e l s  of Lost Lake and a s s o c i a t e d  wetlands.  A conc re t e  
f o r d  i n s t a l l e d  at  t h e  sou theas t  end o f  t h e  l a k e  w i l l  
c o n t r o l  h igh water l e v e l s  and prevent  d ra inage  from 
going no r theas t  toward t h e  Lake Chaplain watershed.  
Permanent monitoring p o s t s  have been placed i n  t h e  Lost 
Lake wetland t o  a s s i s t  i n  monitoring any changes t h a t  
may r e s u l t  from water l e v e l  c o n t r o l .  

B. Lake Chaplain 

Farwell  showed t h e  group t h e  t h r e e  1991 f i n a l  ha rves t  
u n i t s .  Hoppensteadt recommended " fea ther ing"  t h e  edges 
of ha rves t  u n i t s  t o  i n c r e a s e  t h e  amount of edge. H e  
a l s o  recommended l eav ing  more e x i s t i n g  snag trees and 
green trees wi th in  t h e  u n i t s ,  even i f  t h e r e  is some 
ques t ion  whether they  would remain s tanding .  He 
recommended monitoring r e t a i n e d  t r e e s  t o  see i f  t h i s  
works. Engman expressed concern over proceeding with  
t h e  WHMP harves t  schedule i n  t h e  context  of  i n t e n s i v e  
harves t  on ad jacen t  l ands .  Farwell  s t a t e d  t h a t  t h e  C i t y  
of Eve re t t  could not  be  expected t o  forgo  t imber revenue 
t o  m i t i g a t e  f o r  t h e  over-harvest of Snohomish County. 

Farwell  descr ibed  new methods of small l o g  ha rves t  which 
could be employed on p o r t i o n s  of t h e  Lake Chaplain 
t r a c t ,  o u t s i d e  of WHMP scheduled ha rves t s .  Hoppensteadt 
s t a t e d  t h a t  timber s t a n d  improvement procedures of t h i s  
s o r t  would be accep tab le ,  bu t  t h e  end r e s u l t  should be  
t o  improve t h e  s t r u c t u r a l  d i v e r s i t y  of  t h e  s tand ,  i . e .  a 
mul t i - s to r ied  canopy. H e  s a i d  t h a t  s m a l l  l og  ha rves t  
should be done on smal l  u n i t s .  



Ging asked that the size and distribution of areas where 
existing snag trees can be retained on harvest units be 
reported. Farwell stated that most of the additional 
information needed to make this estimate, especially 
regarding logging systems, will be obtained during field 
reconnaissance in 1992. 



United S ta t e s  Fores t  Skykomish Ranger D i s t r i c t  
Department of Serv ice  P.O. Box 305 
Agricul ture Skykomish. Washington 98288 

Caring f o r  t h e  Land and Serving People 

Reply to :  2630 

Date: March 7. 1992 

Bruce Meaker. Acting Manager 
Jackson Hydroelec t r ic  P ro jec t  
Snohomish County (PUD) 
2320 Ca l i fo rn ia  St. 
Everet t .  Washington 98201 

Dear Mr. Meaker: 

A s  you a r e  aware, t h e  1991 Spada Land Exchange t r a n s f e r r e d  ownership of 
land from t h e  Fores t  Serv ice  t o  t h e  Snohomish County PUD. Although I am 
i n t e r e s t e d  i n  maintaining occas ional  te lephone con tac t  concerning t h e  
pro jec t ,  i t  i s  no longe r  necessary  f o r  you t o  send me cop ies  of p rogres s  
repor ts ,  p ro jec t  p l ans  and r e l a t e d  ma te r i a l s .  P lease  cont inue  t o  con tac t  
and share  information wi th  our  d i s t r i c t  w i l d l i f e  b i o l o g i s t  f o r  s i te  
s p e c i f i c  p ro jec t .  

I apprec ia te  the  va luab le  information which you have shared w i t h  us  ove r  
t h e  years.  and I look forward t o  f u t u r e  cooperat ion.  

Sincerely.  

PANIEL T. HARKENRIDER 
D i s t r i c t  Ranger 

Carlnp lor the Land and Sewing People 



I March 20, 1992 

Bernice Tannenbaum 
Snoksish County PUD No. 1 
2320 California Street 
Everett, WA 98206 

I Dear Bernice : 

The following comments represent our concerns and position 
regarding the progress of the mitigation project for FERC 42157. 
We recognize and support the primary objective for the mitigation 
lands; wildlife management. Subsequently, our comments represent 
our interpretation of which activities are beneficial for 
particular wildlife species and which species may be adversely 
impacted due to habitat alteration associated with project 
activities. We understand that management for species selected as 
priority species may present adverse impacts to other species. Our 
comments are intended to assist in the identification of potential 
impacts. 

We advocate a holistic landscape ecology approach when 
managing for wildife. This approach requires managers to consider 
management activities on lands not only within their control but 
also lands which have a direct effect on wildlife species within 
the general vicinity of their ownership or management area. 
Activities on mitigation lands should recognize this need and 
adjustments to long range plans should be made accordingly. We 
recommend that you take into consideration all habitat and 
management activities within 7 km of your boundaries. This 
distance will include average home range for; ungulates, most small 
and medium size mammals, and most cavity dependant birds , it has 
also been implicated with the negative effects of fragmentation 
through isolation. Parameters that should be considered on 
adjacent land are those that effect species richness, particularly 
species sensitive to change. We suggest that you investigate 

Lehmkuh1,J. and Ruggier0,L.F. Forest Fraumentation in the 
P a c i f i c .  1991. PNW- 
GTR-285.~~35-47. 
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percent cutover, interior-forest availability and snag densities 
and distributions within this zone of influence. This evaluation 
would provide you with habitat availability information which could 
be used to identify sensitive species that may be in need of 
specific management programs in order to persist within the area. 

In your draft progress report and during discussions on March 
11 you presented an interest to prepare more sites through forest 
thinning prescriptions. We can support this activity only if the 
primary objective is to increase habitat s~itability for wildlife 
species. Thinning is most often used to increase the value of 
timber through the removal of suppressed and defective trees 
competing for nutrients and sunlight. For this project we think 
that thinning should be used to' increase the structural diversity 
of the second growth forest. Thinning should not remove deformed 
or defective trees nor should it decrease vertical stratification 
unless the desired future condition is projected to provide greater 
niche availability than is achievable through natural succession 
given an appropriate temporal scale. If thinning programs are 
utilized there needs to be a method to control slash. Again, 
having the primary objective to provide suitable habitat for 
wildlife will limit your options for slash control. If habitat 
suitability is significantly impaired and wildlife benefits from 
thinning will not more than compensate for this initial decrease 
then thinning should be discontinued. 

Included in the WHMP is approximately 1,292 acres of second 
growth coniferous forest which was proposed to be managed on a 60- 
year harvest rotation to maximize habitat for black-tailed deer, 
ruffed grouse, black-capped chickadee and other species that find 
optimal habitat in a mixture of second growth. forest types. AS 
indicated above we recommend that management proposals within the 
second growth be evaluated in consideration with other influential 
lands adjacent to the project lands. Furthermore, we suggest that 
management of these lands be respectful to other species that are 
not specifically identified but which are impacted through habitat 
manipulations. We believe that habitat suitability for the three 
identified species will not be impaired if additional wildlife 
trees remain distributed throughout harvest units after final 
harvest. In fact this would probably increase suitability due to 
benefits for feeding, nesting, resting, displaying and screening. 
We recommend that a minimum of three snags, six green trees and two 
large hard down logs be left for each acre harvested. The goal for 
distributing these components throughout the unit should be 
established at a minimum of one clump/retention area on every five 
acres, where possible even distribution should be achieved. If 
snags and recruitment trees cannot be maintained on a site due to 
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operational constraints then an alternative prescription, capable 
of leaving the desired conditions, should be selected. 

We have agreed, at an earlier date, that you will provide 
public access to the Lost Lake Tract through a hike-only, without 
designated trails option. We feel that due to potential increases 
in use and subsequent impacts to vegetation and wildlife you may 
want to limit access to marked trails. If you identify and 
document any substantial access associated impacts we would support 
your position to control future access. 

You have recommended a change to the deer forage monitoring 
program. As described the procedures measure forage productivity 
and utilization within treated units and compare this information 
to baseline data pertaining to the site prior to treatment. Due to 
ubiquitous clear-cutting and open road densities on adjacent lands 
we expect your lands to be increasingly important to black-tailed 
deer. Results from the monitoring program may demonstrate an 
artificial increase in deer productivity due to the effects of 
packing associated with the loss of suitable habitat on adjacent 
lands. This potential should be documented as part of your 
program. We recommended (above) that you include the surrounding 
landscape into an evaluation designed to identify sensitive species 
that may be maintained or are finding refuge on lands directly 
under your control. The parameter, percent cutover has many 
implications for wildlife including forage availability and if 
displayed in map form will document the areas most likely to be 

. affected by packing due to the associations deer have with 
forage/cover and edge and their reluctance to utilize large exposed 
areas. 

Thank you for your time and consideration. We look forward to 
working with you in the future. Please feel free to contact me if 
you have any questions or comments. 

Sincerely, 

Tom ~op~ensteadt 
Habitat Biologist 
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M r .  Tom Hoppensteadt 
Tu la l ip  T r ibes  
6700 Totem Beach Road 
Marysvil le ,  WA 98270 

Dear Tom : 

RE:  Henry M.  Jackson P r o j e c t  - FERC No. 2157 
Wi ld l i f e  Hab i t a t  Management Program 

o r t  

Thank you f o r  your comments, da t ed  March 20, 1992, on t h e  
District 's d r a f t  Annual Report .  A copy of t h e  f i n a l  document, 
which we have submitted t o  t h e  Federa l  Energy Regulatory 
Commission, i s  enclosed.  Your comments c l e a r l y  p o i n t  ou t  some of 
t h e  c o n f l i c t s  w e  f ace  i n  implementing our  w i l d l i f e  h a b i t a t  
management program. W e  would l i k e  t o  respond t o  s e v e r a l  s p e c i f i c  
i s sues  i n  your l e t t e r .  

, p a g e e .  W e  a g r e e  t h a t  managers need t o  look beyond 
t h e  lands  wi th in  t h e i r  c o n t r o l  and cons ider  h a b i t a t  and management 
a c t i v i t i e s  on lands  o u t s i d e  of t h e  mi t iga t ion  a r e a .  For example, 
we presented information i n  o u r  d r a f t  r epo r t  on t imber  ha rves t  
a c t i v i t y  on l ands  ad j acen t  t o  o u r  Lake Chaplain and Lost Lake 
t r a c t s .  Using our  G I s ,  w e  i n t e n d  t o  t r a c k  t h e s e  t ypes  of changes 
wi thin  one mile  of a l l  of  t h e  l a n d s  covered under t h e  WHMP, 
including our  newly-acquired l a n d s  i n  t h e  Sul tan  Basin. 

However, t h e  WHMP was in tended  t o  m i t i g a t e  t h e  impacts of t h e  
Jackson P r o j e c t ,  and cannot be  expected t o  do much more than  t h i s .  
We a r e  d i s tu rbed ,  a s  you a r e ,  by t h e  r a t e  of  f o r e s t  f ragmentat ion 
i n  t h e  a r ea ,  b u t  a response t o  a l l  h a b i t a t  and management 
a c t i v i t i e s  w i th in  7 km o f  o u r  boundar ies  would l i k e l y  r e q u i r e  
s i g n i f i c a n t  depa r tu re s  from t h e  WHMP's o b j e c t i v e s ,  management 
p re sc r ip t ions ,  a c t i v i t y  schedules ,  and p a s t  agreements between t h e  
co- l icensees  and resource  agenc ie s .  W e  b e l i e v e  we a r e  be ing  
responsive t o  changes on a d j a c e n t  lands ,  by modifying our  own 
harves t  boundaries and schedules  wi th in  t h e  frame work of our  
plan.  

Paoe 7. P-. With r ega rd  t o  d i scus s ions  o f  commercial 
th inning,  we a g r e e  with you t h a t  t h e  primary o b j e c t i v e  must be  t o  
i nc rease  h a b i t a t  s u i t a b i l i t y  f o r  w i l d l i f e  spec i e s .  Each s t a n d  
proposed f o r  t h i n n i n g  w i l l  be  examined f o r  such o p p o r t u n i t i e s  and 
p o t e n t i a l  problems be fo re  any d e c i s i o n  t o  t h i n  w i l l  be  made. 
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paae 2. P a r a a r a ~ h  3. WHMP management p r e s c r i p t i o n s  f o r  60-year 
r o t a t i o n  f o r e s t  s t ands  i nc lude  r e t e n t i o n  o f  snag t r e e s ,  green 
t r e e s  and coarse  woody d e b r i s  i n  f i n a l  ha rves t  u n i t s  wherever 
p o s s i b l e .  It i s  un fo r tuna t e  t h a t  t h e  t h r e e  1991 f i n a l  ha rves t  
u n i t s  had timber types ,  s l o p e  and s o i l  cond i t i ons  t h a t  w e r e  no t  
conducive t o  l eav ing  snags  and recru i tment  t r e e s  i n  t h e  middle of 
t h e  u n i t s .  Even i f  a d i f f e r e n t  logging system had been employed, 
it was ques t ionable  whether green t r e e  clumps l e f t  s c a t t e r e d  
through t h e  u n i t  would have remained s t and ing .  Other sites and 
t imber t ypes  w i l l  permit  logging systems t h a t  w i l l  enable  us  t o  
leave t r e e s  i n  t h e  u n i t ,  with a reasonable  expec t a t i on  t h a t  t h e  
t r e e s  w i l l  remain s t and ing .  

paae 3. Para-uh 3. Extensive  c l e a r c u t t i n g  on f o r e s t  l ands  
surrounding WHMP lands  w i l l  probably a f f e c t  t h e  r e s u l t s  w e  ob t a in  
i n  o u r  dee r  monitoring program, but  it w i l l  be d i f f i c u l t  t o  
demonstrate cause-e f fec t  r e l a t i o n s h i p s .  Unharvested s t a n d s  wi th in  
our  boundaries may show increased  use by dee r  because cover  i s  
l e s s  a v a i l a b l e  o u t s i d e  and/or  because more forage  w i l l  become 
a v a i l a b l e  wi th in  our  boundar ies .  It i s  a l s o  d i f f i c u l t  t o  p r e d i c t  
what t h e  e f f e c t  o f  c l e a r c u t t i n g  on ad jacen t  l ands  might be  on d e e r  
usage of our ha rves t  u n i t s .  

We w i l l  use  our  G I s  t o  r eco rd  and eva lua t e  l and  use  changes on 
ad jacen t  p r o p e r t i e s  w i th in  one mi le  of our  boundar ies .  Th i s  
d i s t a n c e  encompasses t h e  a r e a  t h a t  t h e  r e s i d e n t  dee r  popula t ion  
probably uses .  To t h e  e x t e n t  t h a t  we can draw conclusions  from 
our  monitoring d a t a  and eva lua t ion  of cover / forage  on a d j a c e n t  
lands,  w e  w i l l  do so .  

Again, w e  thank you f o r  your i n s i g h t f u l  comments on t h e  p rog res s  
of our  m i t i g a t i o n  p r o j e c t .  P l ea se  c a l l  me (347-4319) i f  you have 
any a d d i t i o n a l  comments o r  ques t ions .  

Bernice  Tannenbaum 
Environmental Coordinator 

Enclosure 
BRT : v r  
cc: D.  Farwell ,  C i t y  of Eve re t t  
bcc: B. Meaker - 01 

K. Bedrossian - 01 
B. Tannenbaum - 01 
M. Schut t  - 01 



RECORD OF PHONE CONVERSATION 

On ~pril 6, 1992, I spoke with Greg Ariss, Washington Department 
of Natural Resources, about the 1991 Annual Report for the Jackson 
project Wildlife Habitat Management Program. He said he had some 
additional comments on the annual report and information presented 
during the agency meeting/field trip on March 11, 1992. [~eeting 
notes are attached to the Annual Report, Appendix G.] 

He recommended that the co-licensees incorporate state-of-the-art 
wildlife habitat management procedures into harvest plans. An 
example of these procedures includes designating green tree 
retention areas within each harvest unit. He also recommended 
addressing a wide range of wildlife species in management plans 
than is called for in the WHMP. He said that FERC mitigation 
projects are often focused on game species, but the forest industry 
and DNR in this region are under pressure to manage in favor of 
other species. Examples include forest-interior species such as 
cavity-nesting birds, amphibians, and other non-game species. He 
thinks a more consistent direction should be given land managers 
by the resource agency reviewers. 

Bernice Tannenbaum 
Environmental coordinator 

April 6, 1992 
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919 N Townshlp St 

Sedro Wwlley WA 98284 

(206) 856 3500 

Bernice Tannenbaum 
Snohomish County PUD 81 
P. 0. Box 1107 
Everett, Washington 98206 

Dear Bernice: 

Thank you f o r  the  excel lent  presentation and f i e l d  tour  o f  the C i t y  o f  
Everett/PUD watershed. You had asked tha t  I provide comments t o  the w i l d l i f e  
plan. 

.The plan appears t o  focus on b i g  game and some b i r d  species. You may be able 
t o  cover a much wider va r i e t y  o f  animal and b i r d  species w i t h  very l i t t l e  
e f f o r t .  some o f  the concepts t ha t  Department o f  W i l d l i f e  have proposed f o r  
forest  pract ice regulat ion would t i e  i n  very n ice ly  w i th  your plan. 

Although the small c learcut  s ize and 15 year green-up requirements address 
major w i l d l i f e  issues, scattered green trees, snags and downed logs w i l l  
provide substant ia l  opportuni t ies f o r  other species. As I pointed out on the 
tour, the Department i s  providing green t ree  re tent ion on a l l  current timber 
sales. I i n v i t e  you t o  see what we are doing. 

I have asked the Monroe Un i t  Forester, A l len McGuire, t o  contact you and Don 
Farwell t o  update plans along our common boundary. 

I look forward t o  fu r ther  encounters. c'j*a 
Casg3de D i s t r i c t  Manager 

cc: A l len McGuire 

Equal Opportunity/Affirmative Action Employer 
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M r .  Greg A r i s s  
Cascade D i s t r i c t  Manager 
Washington S t a t e  Department 

of Natura l  Resources 
919 N .  Township S t r e e t  
Sedro Woolley, WA 98282 

Dear Greg : 

RE: Henry M. Jackson P ro j ec t  - FERC No. 2157 
Wi ld l i f e  Habi ta t  Management Program 

. 

Thank you f o r  your comments on t h e  Dis t r ic t ' s  d r a f t  Annual 
Report. A copy of t h e  f i n a l  document, which we have submit ted t o  
t h e  Federa l  Energy Regulatory Commission, is enclosed.  

You commented i n  your l e t t e r  t h a t  t h e  WHMP appears  t o  focus  
on b i g  game and some b i r d  s p e c i e s .  This  was t h e  i n t e n t i o n  of t h e  
WHMP on f o r e s t  lands  i n  a 60-year r o t a t i o n .  The WHMP p r e s c r i b e s  
mi t iga t ion  f o r  c e r t a i n  spec ies ,  such a s  b l a c k - t a i l e d  deer ,  t h a t  
experienced t h e  g r e a t e s t  l o s s e s  of h a b i t a t  due t o  t h e  c o n s t r u c t i o n  
and opera t ion  o f  t h e  Jackson P r o j e c t .  For example, t h e  WHMP 
t imber harves t  schedule r e s u l t e d  from t h e  need t o  improve h a b i t a t  
f o r  deer .  However, i t  should be remembered t h a t  o t h e r  f o r e s t  land 
is  not  included i n  t h e  t imber  harves t  program, and w i l l  be allowed 
t o  develop i n t o  l a t e - succes s iona l  h a b i t a t .  

Other measures, such a s  providing green t r e e  r e t e n t i o n  a r e a s ,  
snags and downed logs,  a r e  a l s o  p re sc r ibed  i n  t h e  WHMP f o r  t h e  
b e n e f i t  of  o t h e r  s p e c i e s .  The f i r s t  t h r e e  ha rves t  u n i t s  a t  Lake 
Chaplain had t imber types ,  s lope  and s o i l  cond i t i ons  t h a t  made it 
d i f f i c u l t  t o  l eave  green t r e e s  o r  snags wi th in  t h e  u n i t s ,  r a t h e r  
than a t  t h e  edges.  We expect  t h a t  it w i l l  be p o s s i b l e  t o  provide 
t h e s e  elements on many o t h e r  u n i t s ,  i nc lud ing  some t h a t  w e  a r e  
c u r r e n t l y  planning.  

W e  g l a d l y  accep t  your i n v i t a t i o n  t o  v i s i t  some of DNR's  
cu r r en t  t imber  sales t o  see how you a r e  providing green tree 
r e t e n t i o n .  W e  have r e c e n t l y  v i s i t e d  two o t h e r  major w i l d l i f e  
management areas, bo th  of which have o b j e c t i v e s  s i m i l a r  t o  t h o s e  
of t h e  WHMP;to observe t h e i r  t imber h a r v e s t  methods and r e s u l t s  
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We are looking  forward t o  t h e s e  and o t h e r  exchanges o f  
information between t h e  DNR and t h e  D i s t r i c t  and C i t y  o f  E v e r e t t .  

S incere ly ,  

Bernice  Tannenbaum 
Environmental Coordinator  

Enclosure 
BRT : v r  
cc: D .  Farwel l ,  C i t y  of Eve re t t  



RECORD OF PHONE CONVERSATION 

On April 2, 1992, I spoke with Gwill Ging, U.S. Fish and Wildlife 
Service, about the 1991 Annual Report for the Jackson Project 
Wildlife Habitat Management.Program. He said that he had no 
additional comments to make, aside from those made during the 
agency meeting/field trip on March 11, 1992. [Meeting notes are 
attached to the Annual Report, Appendix G.] He said he did not 
intend to write a letter to the District on the annual report and 
meeting. 

Bernice Tannenbaum 
Environmental Coordinator 

April 6, 1992 




